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Contemporary Patterns of High-Efficacy Disease Modifying Therapy Use in
Korean Patients with Relapsing-Remitting Multiple Sclerosis

Su-Hyun Kim, MD, PhD, Na Young Park, RN, Min Jeong Kim, RN, Ki Hoon Kim, MD, Jae-Won Hyun, MD, PhD,
Ho Jin Kim, MD, PhD

Department of Neurology, Research Institute and Hospital of National Cancer Center, Goyang, Korea

Background: Despite the compelling evidence indicating that early initiation of high-efficacy disease
modifying therapies (DMTs) is more effective in controlling disease activity and preventing long-term
disability in relapsing-remitting multiple sclerosis (RRMS), there is a scarcity of data regarding the
implementation of such treatments in Korea. This study aimed to investigate the actual proportion of
patients requiring high-efficacy DMT when disease activity is closely monitored.
Methods: We conducted a retrospective analysis of medical records of 104 patients with RRMS
who developed their disease after 2015 at the National Cancer Center in Korea. The status of
no evidence of disease activity-3 (NEDA-3) was defined as no relapse, disability progression, or
active lesions in annual magnetic resonance imaging evaluations.
Results: Among 104 RRMS patients, 95 started with moderate-efficacy DMT, and nine with
high-efficacy DMT. Of patients, 51% showed disease activity despite moderate-efficacy DMT,
and prompting 41% to escalate high-efficacy DMT with a median time to switch of 20 months.
Following the switch to a high-efficacy DMT, NEDA-3 was maintained in 82% of patients for
a median of 27 months (interquartile range: 22, 45). Among the nine patients initially on high-
efficacy DMT, no patient exhibited any signs of disease activity after median 34 months of
treatment. The majority of patients experienced no significant side effects of high-efficacy DMT.
Conclusion: The study showed a significant number of patients requiring escalation to
high-efficacy DMT within a few years of treatment initiation with moderate-efficacy DMT,
emphasizing the importance of early intervention strategies in managing the patients. Received
. . . December 14,2023
Journal of Multiple Sclerosis and Neuroimmunology 14(2):99-105, 2023

Revised

December 21,2023
Key Words: Multiple sclerosis; Natalizumab; Cladribine; Fingolimod hydrochloride ; Alemtuzumab; Accepted
Republic of Korea December 22,2023

Address for correspondence: Ho Jin Kim, MD, PhD

Department of Neurology, Research Institute and Hospital of National
Cancer Center, 323 llsan-ro, llsandong-gu, Goyang 10408, Korea

Tel: +82-31-920-2438, Fax: +82-31-925-5524

E-mail: hojinkim@ncc.re kr

Copyright (©2023 by Korean Society of Neuroimmunology 99


http://crossmark.crossref.org/dialog/?doi=10.59578/jmsni.2023.14.2.99&domain=pdf&date_stamp=2023-12-31

O
I

0%
oN
~
Hob
o
=
rio
oN
fol
[al

THMd7d8kS(multiple sclerosis)9] x| & €74 2 HeF2 %]
?_P k=7 Mkl ik, 1990 4 ch g7}
%) = (disease modifying therapy, DMT)=A] A}
Ql RIEjH|E HEP} 25 AR ©]% 2010
of| gate] oFE 38 =017] 5 A AT NS, A
gho] Bejo]] Hr} Sol4 o 2 A-8stof gt 2HaitE =0
7] S1gk eFAlEo] whE A ZiE A HAl= oF 20702 oFAI7t
0|= Food and Drug Administration % European Medi-
cines Agency2| 5912 Hrob e} ARSE| 11 QT 2018\ HE
St Gt nl=e] X5 Zhol=gielo] mEm =2 As S
£ Ho|= ¥h= A3 RE &5 k& (high-efficacy DMT)
B X8 AlAE sk, 559 Ak Y EE Hol= A
dh o] thiHd 735 (relapsing-remitting multiple scle-
rosis) @A A2 F5E9] G5 & (moderate-efficacy
DMT; QIEj=|2 HeHinterferon-beta], 2|2t opAE]o]
E[glatiramer acetate], H|2]EF=0}to] = (teriflunomide],
e Fotelo] E[dimethyl fumarate])2 Al2bstchrt Ak
=7t e = 7ol 185 2| EA|(high-efficacy ther-
apy; 8182 E[fingolimod], WeelF W natalizumab), 2
gk=g"l[cladribine], &+ alemtuzumab)], 232
g]F M ocrelizumab), 2oHEFHofatumumab], ZEA%
[rituximab]) = et TAA A4 2] 5242 (escalation

strategy)°] HLE|RACE

oAl 20159 I UpEhe] kS Ajto B otal s et
(2015L% 10g), BaE L E(201749 64), S=H=2]R1(202014

89€)9] 1 a5 oFE50] YHEY FoI= AR 755 =3l
ok A2HE2 2019800 =] 471 o] Al7gatollA 2017

797 4 Fold A T S5 (clinically isolated
syndrome) @ A4 9Fs} Chab 7812 B 5-S o2
s 24 2|2 awjol thal B 1akgich! 1A 15092) Aol A
oF 572} 2|8 77k £k 1= A} vl wslo] §ofe ApLgel
D7 BEEdT 21%2) B 255 85 oF2 X8
SRt M2 e} miof] X & AJZF e 149 Fof ias ©f
=2 %S sIRlth sPARE =il M 2016E714] e oF =

g

o] ALgo] B7Fsstol el 1743} gipelsol ofetd)

= H
a5 =

ol

O]Oﬂ 2 Qi70x= 20159 o]l Whyet BRHE S thie.
3} 01 ko] Seele] ufet Aol 1ol 3 ¥ | MRI
% WS Bl W8 BT PR A9 DEs of

22 VSRS ©f S chiZRS Bl s of
2| Abg ¥z 51 71 AJ7o] vl ZAbsR 114 Shick

| CHafat

o] 1= 2015 ool 'Erysto] =ikl thl g gets
2ol B2et A ket oh g Q}F(relapsmg—remlttmg
multiple sclerosis)& t/g0 2 313ic} 2017 B s 7]%o
whef Xk F 15289 A ek st ﬂx} Z A&
7]7]— 14 n]u]—(lom) %o](g\:ﬁ) 9:]/\1- oc]rrr_ z]—o:](14\:t1) Z;H 7

S0 SH(168) S A5t 104%0] £ 9ol S2H3ick
=] %}1}4 Hl—tﬂ q—o] Htﬂ ol/\]-Z-!o] E ) i]_ﬁ. O]a(“ﬂ——l’

2
d, A AR AP, | 84 S5, 2|8 S A Rl
7% Expanded disability Status Score [EDSS]), MRI

= 1]
= =
WY, A= B
=

(27] T2 7= MRIPIAM 107} ol/de] 1= BH, =7t 5l

2

!
4] %ma, 25 99 5 A o 471§ 5 4RI
=
(o]

band) s 94—‘?—7 ]5 3\—/\}% AlRsieit) 2 ATte =|
UAE ﬂ‘rﬂ%%ﬂi—ra SRl HATHIRB Hlo:
0146).
Aol S5E 2E Q}XP% A zAARF
U}ﬂr Ao, A&
/A7) S71 R A 7F<] Fol gl
7i7 I gl= 3El-3 (no evidence of disease activity-3, NEDA-
Foh= AR STt o] Al 7k 23 F g 712}
T el A9 A T o] 27t Qle Z(evidence of
disease activity-3, EDA-3) 2 2 oJstict. MRI= 3.08&
2} A7) (Philips Achieva; Philips Medical Systems, Best,
Netherlands)& AH&-5to] 438=|glom &eto]lA F7= 3
mm= HAFERITE MRT 2782 T1 8! T274= 97, FLAIR
VY, 7HEElE FRE AR TR Fde= + ﬂ‘”q
CHIAASHE A ES 24A)7F o|AF X4k = Al S
o ZAko] By A

= MRI= 0518
HHl— XPOH 28] t= MR I}\l— *Hi
A5t ro] 2

=21 =20

w

=gl

3

L A|ASEA 7

r|o o]r
o>~l

A 7]
L ofahz Boligin” ol 217



High-Efficacy Therapy in Korean Patients with MS

= EDSS <ol wet Aol=iet: 7]% EDSS 47} 0-1.0%1
4 1.54, 1.0-5.081 B9 24 14, 50 o)<l H<¢
0.54 ol 371 Al Zolf X13Y-g ThEohe A 2 SRl dAf
U] Fof AFH SR1E FE 5 QIEJH| 2 wel Zatelats
ofEo|E, El2|E R ertol =, tud FulEo|Ex S5 &

5 =, BaFRE, ‘—PE”E’J—%‘“ % e, AR
1a5 FER LRI S5 &0l ias FErl
gk FEdet =] 7?"]':3}0]01] E}E} 1 opde] A ==
MRV 27} o)/ge] Aj=2o] BPgst = 3717} 5713 T2 BH
= A/FAIRI ole] 3ol = 7ol st

A& Hipolls e 57, dlE S0l Bt EEHA G =
= S ARE 214 ‘?j—.—](mterquartlle range, IQR)E A&

b ol &3k mlAke] 420} B
NEDA-3 -f--ofl w2} ¢
nn-Whitney E|AEE AHE5IIT) &
oll= STATA SE ii_E_TJM(HW 10.0; Stata-Corp.,
College Station, TX, USA)7}F AFEEIRAIL, 0.05 0|7ke] FH
pZ sAM Lz Fojn|et 2o = st

l "\'_"EE

ol
ae)

K

oE

N

o2l

o g
+
Il
_[\l

m
ox
[e]
=
=
r]r

o|r

s 19

k% A5 F

X ok
ol
%0
)
ol

rnox mx
rlr

AT -
x4

T 104799 A @5} Pl s Sakso] Aol 555

Table 1. Clinical characteristics of 95 patients who initiated
with moderate-efficacy drugs

Characteristic Value

Age at onset (years) 27.3+7.6

Sex, female (%) 73.0

Time from disease onset to initiation of 3(1,11)
treatment (months)

Number of attacks before treatment 1(1,2)

Total treatment duration (months) 50(31,67)

EDSS score at initiation of treatment 1(0,2)

EDSS score at last follow-up 1(0,2)

Patients with EDSS progression at last 15(16.0)
follow-up

Patients NEDA-3 at 1 year 73(77.0)

Patients NEDA-3 over moderate-efficacy drug 47 (49.0)
treatment

CSFOCB 66/77 (86.0)

Values are presented as meantstandard deviation, median
(interquartile range), or number (%).

EDSS, Expanded Disability Status Scale; NEDA-3, no evidence
of disease activity-3; CSF, cerebrospinal fluid; OCB, oligoclonal
band.
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Table 3. Clinical characteristics and treatment outcomes of 9
patients who initiated with high-efficacy drugs

Characteristic Value
Age at onset (years) 30+9
Sex, female (%) 67.0
Time from disease onset to initiation of 14(3,47)
treatment (months)
Number of attacks before treatment 2(1,2)
Total treatment duration (months) 34 (18, 50)
EDSS score at initiation of treatment 1.5(0.5,3.0)
EDSS score at last follow-up 1(0.5,2.5)
Patients with EDSS progression at last 0(0.0)
follow-up
CSFOCB 8/9(89.0)

Values are presented as meantstandard deviation, median
(interquartile range), or number (%).

EDSS, Expanded Disability Status Scale; CSF, cerebrospinal fluid;
OCB, oligoclonal band.

Table 2. Comparison of characteristics between patients with and without NEDA-3 on moderate efficacy drugs

Patients with NEDA-3

Patients without NEDA-3

(n=47) (n=48) p-value

Age at onset (years) 26.8+7.1 27.7+8.2 0.889
Body mass index (m*/kg) 23.2+4.7 23.9+4.9 0.523
Sex, female (%) 69.0 75.0 0.645
Number of attacks before treatment 1.5+0.7 1.4+0.7 0.845
Onset manifestation (%) 0.481

Optic neuritis 17.0 27.0

Transverse myelitis 36.0 33.0

Brainstem 28.0 25.0

Brain 17.0 8.0

Multifocal onset 20 6.0
Time from disease onset to initiation of treatment (months) 4(2,12) 2(1,5) 0.012
Patients with 10 brain lesions in initial MRI 23(49.0) 37 (63.0) 0.006
Patients with brainstem/cerebellum lesions in initial MRI 27 (57.0) 31(65.0) 0.532
Patients with enhancing lesions in initial brain or spine MRI 21(45.0) 21(44.0) 1.000
Patients with spinal cord lesions in initial spine MRI 22 (50.0) 35(73.0) 0.032
EDSS score at initiation of treatment 1.0(0.0,2.0) .0(0.0,2.0) 0.108
Last EDSS 0.5(0.0, 1.5) .5(1.0,2.5) 0.002
CSF OCB (%) 85.0 87.0 1.000

Values are presented as meanzstandard deviation, median (interquartile range), or number (%).
NEDA-3, no evidence of disease activity-3; EDSS, Expanded Disability Status Scale; CSF, cerebrospinal fluid; OCB, oligoclonal band.
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