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WE: BN RAFNERIEZEITLRA S L BRAC(RMS) 09 A 20k A% A 25K FiE 4% PubMed.Embase . the Cochrane
Library . B4 M . % 7 . B A4 B 5 Lk IR % & 4o (SinoMed ) 238 & & T A R34 (HTA) WL 77 M 35, 4 & oF FR A 4008 & B
HEAE 2024 F 1 A 23 B AN REIEEIT RMS 69 HTA #R4 . R L3R (SR) / Meta 247 Fo 2 4 22 55 5 9F 7 JF AT R 2 METE
M EER AR IRAF 1384 B Ak, AN 3 H HTA 4R+ ,4 & SR/ Meta 547, 3 & F AR, L ¥ ik 1 7 TR Z A8 AT R4k
S, HA kR H L H T IR A AR R E1E (2 mg) , A FRHEAE L 640 R SRR R R RALSEAE X s T E B
BB AT H LA G LR FES A2y @, B RERML LA TEEFERKEF O FIA R FhRrs (R Ttk
PN B IR e i e (6 AN A B A A8 & R A ik Fe D) R TE AT MU (P < 0. 05) ;A8 AL F2(0. 5 mg) B BR A& 2B F . THE B - la,
TFHRERB- b HFLABRTEEFRIEFLALF(P<0.05) ;4 LELRER AL (I mg) P FREEHFILAFLLEZ
F(P>0.05) %t @, B REESL ZRAXAE T B0, Y BH AR EFHFIFH 120 RIEELE REH T RGSH T
Fo kSRR B RN B A @ AT E B - la T LR FE G REBFLRN, HREZRAERR BERERA L
AR - BRKH A2 B2 A TP BAFGZFFHL LR BHRELEST RMS A RIF6 A R o it Al 2305 B B
BEARA - BREH A2 P By 25 BA ik — P BiE.

SRR T RS TR A B R ARAL s Bk T R IRAE 5 A IR
Rapid Health Technology Assessment of Siponimod in the Treatment of Relapsing Multiple Sclerosis
HE Lanzhi',ZHOU Pengxiang’”,ZHAO Yingxue',LUO Haikun',ZHOU Ganping'
(1. Jiangbin Hospital of Guangxi Zhuang Autonomous Region ,Nanning ,Guangxi,China 530021; 2. Peking University Third Hospital,Beijing ,China
100191; 3. Peking University Health Science Center ,Beijing.,China  100191)
Abstract: Objective To systematically evaluate the efficacy,safety,and economy of siponimod in the treatment of relapsing multiple
sclerosis (RMS). Methods The databases of PubMed, Embase,the Cochrane Library, CNKI, WanFang, SinoMed and official websites
of Health Technology Assessment (HTA) were searched from the establishment of each database or website to January 23,2024.
HTA reports, systematic review (SR) / Meta — analysis,and pharmacoeconomic studies on siponimod in the treatment of RMS were
included and descriptive summary analysis was performed. Results A total of 1 384 articles were initially retrieved,and three HTA
reports, four SR / Meta analyses and three pharmacoeconomic studies were finally included. Among them,all except one article with
relatively low quality,the quality of other articles was high. The intervention measures were the use of siponimod (2 mg),and the
control measures included the use of placebo, ofatumumab, ozanimod, fingolimod, interferon B, glatiramer acetate, teriflunomide,
dimethyl fumarate, etc. In terms of efficacy, compared with placebo, siponimod could significantly reduce the annual recurrence rate,
the number of active lesions (based on magnetic resonance imaging) and disability progression (confirmed at six months) , brain
volume loss and cognitive dysfunction risk (P < 0.05) ;compared with ozanimod (0.5 mg), glatiramer acetate,interferon B — la,
interferon B - 1b and teriflunomide, siponimod could significantly reduce the annual recurrence rate (P < 0.05). There was no
significant difference in the annual recurrence rate between siponimod and ofatumumab, ozanimod (1 mg) , fingolimod, respectively
(P > 0.05). In terms of safety, simimod was similar to placebo or other therapeutic drugs,and very few patients were withdrawn
from treatment due to adverse events. However, bradycardia and macular edema after the first dosing of siponimod were more
common than placebo. In terms of economy, compared with interferon B - la, dimethyl fumarate, fingolimod and placebo, siponimod
had a cost — effectiveness advantage in the UK, Switzerland and Italy,but there was still a lack of economic research based on the
Chinese population. Conclusion Siponimod has shown good efficacy and safety in the treatment of RMS, and has cost -
effectiveness advantages in some European countries,but its economic efficiency in China remains to be further verified.

Key words:siponimod;relapsing multiple sclerosis;rapid health technology assessment;systematic review
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2 RNEREAL (MS) g S g2 A T 1 rh AR b 28 R G R A
JIGE 56 R S, 4 BR AR RIS 280 T OMS R R T M
(29 ~39 %), 02 T B R BRI T B A5 1Y)
UL SR 20 PR I AR OB MS &Rk 0,235/ 10 1
NAEBT,80% ~ 85% 11 i 35 AE WL B i & & 4% fif 1Y
(RRMS) , 2J50% i) RRMS f& & 729 10 ~ 15 4F 5 #4718
Ry 4k i JEe B (SPMS) o i IR IR S7 25 A 4iE (CIS) \RRMS
535 2Pk SPMS it K & Fr & & 8 2 e PERE AL (RMS) o
2018 4F , MS B 41 A T [ (5 — i 57 W s B s ™ o Bdis
B IEIR YT (DMT) 2 [ P3 A PR T8 B 72 14 22 A B s o
Jrigls - o) P JE SR AL DMT 254, k4 T
RMS, {14 CIS .RRMS i 3P SPMS 45 (1) —Z36 97, I
£ F 2020 4% 5 H 7638 E KA T 3097 A RMS, Hoh
B —AR e B PR AR A — 1(S1P)SZARTH A 71, % S1P
ZAR A S EAT R 2R AT, BERH L bk B 40 i DA bk B 45 41
HE, 8 28 3% 1 v Bt e, I8 UERESRS PR B R R IE SR B
Pk IR BN T REL A H W O R 25 A VAR VY
JEEEAE T RMSTRYT IR 25 5 KU o A i, A 5 ok
FH A BARIPAL (HTA) J5 5B 9P 75 JE 24487697 RMS
BIAT RO 2 M Mg Bk AN I R IA 7 25 W e %
A PRS0 P BEIRIEAR A
1 #ERE5RHE
1.1 BN SHERERE

PYABRUE W7 ATE R B RMS (B T i it
VY & B oA 2l ml M LAt 24 1y 5 X R it Sy <22 JE )
HoAth DMT 254, 551 2 A7 R AS R o 45 JR 36 b, B st 7
RGO &%, A 5k e (CDP, @34~ A i
ik, @6 BN ) , T IR % (MRD) 7] UL 1%
Sk (@T 5 S AL R kL8, OT, 5 5B iy K
kL) 45 M R A R FELAE, HO0
JIEAE, D&Y AE, @) FE A RF/F(SAE) |, O AE 7
52 45 2 U M T AL 0 i R R AR AR (QALY)
B AR - RCR L (ICER) o MR 28 BUAL 46 HTA #45
ARG (SR) / Meta 08T 25 WA T 2458

HES b F A R R IC A S SCHR 2D
1.2 X #ERREE

Ki % PubMed . Embase .the Cochrane Library | H [
W (CNKI) . J7 /5 (WanFang) | H [ A= ) = 27 SCHRAR 55 &
4 (SinoMed ) B 122 S HTA MUK B 7 3 9 SC kG 2R 1)
£, 45 “siponimod” “multiple sclerosis” &5 , H1 SC K 2 1A 1)
F VG R AR 22 R M REAL A5 R I BR Ay A A R
F R 2 2024 4E 1 H 23 H IR TRZRMAIERY
E=BUINIES
1.3 X#EiFES JRHRE

2 2 WF5T N B ST 0 35 SCHR , $e TSE BT 0 Ak 4

HURIF 58 SEAFRAE N FRRRAE 300 5 6 B e L &5 )= 45
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fiff e
1.4 XHEREFEM

HTA 245 R B TAE F AR DAL 2 2 25 1l 1
HTA 75 B (HTA checklist) O 3EAN B, 36 & 14 145
H ., %2 HY LIS 2554 1 0 A A s 4110
O3 BT EY 10 ~ 1450 R T, 6 ~ 9 43 i A T
0~ 543 MR T2 ; SR / Meta 23 BT 2R JH] 2 G5 PEAN PEA
i T.H (AMSTAR 2) 8 &P i, R IL 16 4%
H, 74 R XA H, S A H AR 04
HAEHFZ AT A < 156, WO RBER E AT & 055
HAEXEAA BEART G > 155 RGO SR HATR A 1 5%,
AR Jy Kok 25 HAFEE > 1 55 3409 R T4
2 55 2F VA 4R A5 A% fE (CHEERS 2022) & 2 M PEAf i
oL, RE 28N FH S AEY U/ ET 15,68
IRAH0. 500 , A 00, Gt By, 21~28 43 N
B, 11~20 43 R 4 B, 0~10 73 AR BT .
1.5 Sitath

K E MR R L T G 5 8T
2 #£R
2.1 XHEkfHE

WK FRAT 1 384 Ji SCHR , 07 16 5 e 4490 A\ HTA et
35l12-141 SR/ Meta 237 4 5 115~ 181 (55 3 55 M 2% Meta 43
Frlio-180) 2T 3 Lo - 21 e A LA 1.

K2 B8 PEARAS 3Lk (n = 1 370) ¢ FHofl(n=14)
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PubMed (n = 233) | Embase (n = 991) | The AT 2% Sk
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Fig.1 Literatures screening process
2.2 MANHARHERFHESFRETN

3% HTA 24 23 5ok A 9 1) & 2 0 R L T 5 e
(NICE) M2 i K259 BAHOR R (CADTH) B3 e [E
I R RN 22 55 PF 8 A58 BT (ICER ) 14 e 175 Je 2 fii b5
LRI 2R Tr i, HTA et B BT i
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Tab.1 Basic characteristics and quality evaluation results of the included HTA reports.

R A £ OHESRD BEAR THEE HEHE ICER WTP /4 HTA checklist i #27 B 4 (%)
NICE™ % 2020 SPMS  BRER  ZEMN  ARE AARE 10
CADTH™ &k 2020 SPMS  BREZE  &BA 194007 £/ QALY 50000 £ 7T / QALY 10
ICER™ £ 2019 SPMS  BRERE  ZEH  433000~1150000 £/ QALY 50000~ 150 000 £ 7 / QALY 1

£z2 MASR/Meta D HHERFMERREIFMNER

Tab.2 Basic characteristics and quality evaluation results of the included SR / Meta analysis

FRERAAED BAAMREIBRER) BARK(ERITRAHN) THRER it e BhER ASTAR2ZARAAAL(A)

CA0 2021 212 1948 /1334 BREE REA 03369 16

TONG 2021 13/2 105541154 BRER FAEALLER FEA ® 8

CHEN 2023 152 30720/1154 BREE TRER- bERMEAS TREP- W FRER HLAK FRR2T (100 14
BANEE AREAER £BA

TRAMACERE 2023 1232 576821134 BREE T t’?ﬁ lo FHB2TE BRBEAE ALER TRER- DXL ©000 16

BBLAR LEEAEH 2R
R3 MHNGYERFEMRNERSFERERETFTNER

Tab.3 Basic characteristics and quality evaluation results of the included pharmacoeconomic studies

FAEEREREN AR RERA HRF % IR BEAR B BRBI CHEERS 20228 k& 479 B ()
CORTESI 2022 ExAl BRABREAREAL ARA-HROH Makoy 8 SPMS FHhEB-1h 33 2
SCHUR 2021 Wt RERARRA4 BA - HRMT Markor BFIRA EHEPMS FHEB-1a “r 25
MONTGOMERY 202" %8  #BBERZARSHRE KA -ARMH MakorBFIBEE  FHESPMS FREE FLR-TE 44 2%
Brlis-18) a7 G JB 5 5 H Al DMT 259 K% 22 B 3 1 ®4 BEREBSHMGDMTHUMNESRRILER
%‘gjplﬁ 'ﬁﬁ%‘i Metaﬁ*}‘,uﬁi }:r'% = A—.3 )% {/l %‘» Tab.4 Comparison of annual relapse rates between siponimod
BRGLS oK A BRI B k0 IS b7 T 7 and other DMIT drugs
JE STAE AR S, v DRSO R e g b TR ki G L
W1 3 (WP B L), EJ%?‘;%(ng) f%i&tﬁﬁ(zomg) RR=1.35,95% CI(0.93,1.96) >0.03
2.3 BTN Zfif(zmg) ;itft(()dn;g) RR:0.70,95%CI(0.51,0A97) <0.05
(R % v 14T SPMS R 2B SPMS 7 41 tm"’d/ (2mg) ! ftumg RR=0.92,95% CI(0.66,1.29) >0.05
ER ’ T B (A AT 2 &ﬁ%{""@m) :,\k;-f(o.smg) RR=0.91,95% CI(0.68,1.23) >0.03
L R RURI A H L PG SEAE T 2 R BREEEOQmg) FHHEZTE(40mg) RR=0.83,95% CI(0.60,1.13) >0.05
[RR = 0.45,95%C1(0.34,0.59) , P < 0.000 15 RR = HRER(Qmg) BEAERF(20mg)  RR=0.60,95% CI(0.46,0.80) <0.05
0.54,95%CI(0.39,0.77),P <0.000 1]"° "W GHALEL  gpswinn) sapidb@om) RR=0.65,95%0.48,0.87) <0.05
#8(0. 5 mg) BARRME P (20 mg, 40 mg) \FHEB - la  mpip(img) FHER-1a2pg)  RR=0.46,95% CI(0.30,0.72) <0.05
(22 pug,44 pg) T E B - 1b(250 pg) . %i‘ﬁhﬂﬂwmg, BREZ(Img) THEB-la(4dpg)  RR=0.64,95% CI(0.48,0.87) <0.05
14 mg) VZRFIFH L, P9 e BEqin] FRARAE &2 &K (05 B BREEA(mg) FHEB-1b(250pg) RR=0.60,95% CI(0.46,0.80) <0.05
ZARBH(20 mg) RFLEAE(1 mg) S5 EEFE(O. SmgMﬁ BREE(mg) HEAK(Tmg) RR=0.54,95% CI(0.40,0.72)  <0.05
W, A EFE AR ER LS E (P >0.05) . 1F BREE(2mg) 4 2 A (14 mg) RR=0.60,95% CI(0.45,0.81) <0.05
24, HRER (Mg EEA RR=0.42,95% CI(0.32,0.55) <0.05

CDP 3 A Mk : 52 FIA LG, VEJE B mT Ik [HR = 0. 74,95%CI(0. 60,0.92) ,P < 0.05;HR = 0. 63,
SR SPMS ABER) 3 H CDP AU [HR = 0.79,95%CI  95%CI(0.47,0.86),P <0.05],
(0.65,0.95),P=0.013]"13 -1/ & Meta 53 #7 i 7 , B 6 S kBT MRI) < 5 22 BRI AH L, 75 8 s il
HLEEME(0. 5 mg) EERRAK I T (20 mg) \THLER B —1a ATREAR 1240 H B MRI T, 15 5% AR L (mm?) |, 4[] 2%
(22 pg,44 pg) . THMEP - 1b(250 pg) FEZHEME  HFH-613. 1 mm*[95%CI( - 800. 2 mm?, - 426. 0 mm?),
(7 mg, 14 mg) 5P R 55 (2 mg) 34~ H B CDP KB 22 P <0.000 11130, 5225540 He , 74 J& B ] g 25 I
SIS EL(P>0.05), MRI T, {55 ##¥ siy K & 15 5 Wkt 2 [RR = 0. 15,

CDP 6 ™ A I . S FIA L, vE e A8 nl K 95%CI(0.16,0.24) ,P < 0.000 1], FAAR K 25 & /0 X

SR SPMS A FE A s SPMS W4 6 4~ A i CDP XU B&[RR = 0. 15%,95%CI(0. 07,0. 23) ,P = 0. 000 2]14-15)
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5z BRI AR HE , 7 ¢ sl n] i 25 04> MR T, {5 5 4L 3
5 9 k% [RR = 0.14, 95%CI (0.10, 0.19) , P <
0. 000 111157,

INFNINRE : 522 R AR L, 75 J2 S flmT fg 3 R ARIA
1R A% KRS [HR = 0.79, 95%CI (0. 65, 0.96) , P =
0.015 710141,

2.4 ZLEMWITMH

SAE KA 3R Ad PG Je B8R 2 A S h o ilA
17. 9% K1 15. 2% {45 7 SAE!N3-14) 7 Jg BEL{# SAE (1) &
A A 52 BEFIAE 2 (P > 0. 05) 115180

K AE S 8050 2 A 3 04 Je BB R 22 it 3] X AR
SEUE Y KA R IR (7. 6% FN 5. 19) 13141 75 2
BN AR FEUS2Y 1 R SRR T, 22705
TR (P> 0.05) 8 78 ¢ SEAE [ AR FEUE 2519 &
ARG HMDMT YL, 5 L5 ITF#E X
(P>0.05)l16-17]

oA AR A& A5 75 e S8 S 20 Sk 57 Lk
B RHR RIS R E D | b R S R
DR IR L0 B0 2% S5 HL M AR 8 00 {H R A R 2
FIMLL, 2R G #E L (P>0.05), HiX 8 AE £ K
B BRIEAROEPE - SRR, Y e
P37 UK 25 24 I 1 0 B 2o % B B K i AR X T E DL
(4.5% vs. 2.6%,1.6% vs. 0.2%;P < 0.05) 5% 7|
AH G, P JE B 4.0 JIE AE BB % UL [RR = 2. 06, 95%CI
(1.09,3.87) |18 G Jg Aok Jik G ity XU 15 22 Jat 771
7’:5%/'[14,18}0
2.5 ZFMHIEM

4R e, 78 e SR ICER 4 194 007 27T /
QALY , 7E 50 000 35 JC / QALY WTP [ { F 75 &4 63%
A BA WA - SORPE A7 e S e o [ [ R 7
iR 551 2 rh nl RE ELA BUAS — RV P e B S A
HRRIT CRBFD AL, B3RS 18I QALY B R A
#R 3L 150 000 3£ 70 / QALY B WTP BIME , TR A - 350
gl

H5TPWEB - 1b ML, VEJE 548 K ICER N
28 891 KK JT / QALY , HL A3 LA — 2% S A 35 fn ] 45 28
PELO T JE B ) ICER 2N 53 364 Fi -+ B BB, 1677 UAE
TEENPESPMS B 5 T ER B - la Lk, A A - JCR
P20 VY JE B 5 5 SR R SR — H R 1% ICER
4350 10 033 955 / QALY 115 837 3245 / QALY , VG 8
BLEAE 30 000 HE4% / QALY WTP (i i HoA A - 2%
AL,

3 iFig

MS S 1 B M | I AP R AR TR Y O R 2
BAE T 2024 4R 3R B CEURF TAE R A5 )22 52 1
IR WA Y 297 MRS R 25 R R VY Je Rl

26 [E & 5 A2 A R (FDA) #E e m & S T8 97
SPMS 119 FT AR 254 , J2& RMS Z& i HHIR T 1 — R 259,
WA A SO08 S 5 JR FHIRE 11 TR

AMFFEGE IR oK, 6 JE SRR YT RMS 1A ZH:
G Horp R R, S AR R A L, PR e B
TP R 45 25 I5F 1) 0 sl ek % 0 8 B K B o 5 L, T e
HAEPEVEAE T T S1P1 F1S1P5 A2 1A AH 56 MEANS 45:(23)
T R B, O LA R 3 18T 9 STP 3Z 4K L S1P1 AR &
K2R, O WU RAT AR K& S1P1 324k, &z 14k
PEAT R STP1 SZ AR SV FH 2 5 1 IR0, 53
D Bhad R0 FE S 205, Z AR N AR I R A L 13800 T
20 R, VG Je s gy T O shad 28 L 1 R
11 B 5 22 4% S PR O U AR 0 ) 80 o J 3 T R
FH ) 0 77 e IR0 A 70 v PRV ARG 285 R 1 Uk 2 W ) 28 35
PR T, AN ] R R R A S ) i 9 448 SR R — 2, P Je
FEAAE S 7 E R EA AR - RORA R AT S R R 207
IRV 25 LA TN WTP [ (E 45 R 25 0% . H T8 Je 24
TE RMSIRYT T 5 Ao /0 e 5 3R AR
R RGP A5T , T4 EAE BT BUR I IRSERE 24
YIRAR G T AT AR R 25 52, I VL R 2 M 2

AHEFT N A B HTA 45 Fl Meta 53 M7 33 T RCT,
{H L S SRR 5 ) A R B A0 . — T3 2 113 451
RMS H % (IF 55 v 2k R, 96 191) S8 5 49 442 32 7 J B
BT 1207, ARIT R [ o 181 H L6 11l &
HERDHM LIRG W, AAERE K 0. 1R 121 H
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A R F 4 (TEAE) , Horf 56 54 V5 e SSAEAH AR
KPS R G e B 025 (S0C) , # WL TEAE A 45 52
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TN AR B IR RET R (23%) KRI T ARBE IR
it Tt 15 (13% ) FRIpk E 20 I 3R A (12% ) o AR S ™ 1
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—E B, LA < = VG e SR Al DMT 254 1) B
FLIEHIF ST, ()42 L 350 45 SR T REAFAE IR 47T 5 A R A4 4
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