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KA OA AL TH V), SSEN T & 28 il o 4%
WMAEHTHIEDHSENT WA, T OB, FFiok
BRIUSE 5 2 IR RS B CAEL IS RO KT & 2
FAMRE 2 \HEAT S 2 V2 BRSO S RRAE O A/ [ A
B, RIEFRRE % B L 72 FREBEARHE AN O HALER D2 A R0 B
HEIC X 2D 5 NE Z EI2NA T, sIBM ICHRRK
TIE WV OO AT R & L CGRILY 228 % 1 ) ik
RN R ETREN A LN S Y. KEROBIIEMEIL
1995 412 Griggs 5 25120 L 72252 LITHMFI P ER S LT
X723, 2014 4B |\IIARIROBWTIEEE L AE X722,

SIBM (&, fFFHZ 3BT 50 8 TEAE S B FESe 1tk 4 3
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)Y, EDAYTFI YA GRHLIH 12k bE
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AN 721 1.28 NhFL, 2003 4£T1d 9.83 AL &z 9.
ARF T 1,000~1,500 AD sIBM BEHIEAET 5 LHfEE S
T3 Y,

SIBM 25HEAT L7236, MhZsiilc & 0 B IRREREAMN T L, BE)
ISHBIE 2 B L, Sl BR TR % A S hp VP
L L, REBICHMEFEIR L STy ™,

BYM338 (bimagrumab) &, 7 7 F ¥ %2R 11 A (activin
type II receptor; ActRII) (Z¥EA I AT Aee MEEe
70 —FVHUETH Y, FimHnE Bl 2 NN 7o )
DT I FERIAFAYF L0 ActRIL 03 5 BN
DY SIBM B TIEAHE T ActRIL Fifio Smad2/3 1) ~
FAb L ANV S0 f B R E L ) 3 <, ActRIT PR ok
{LDSEE S, BT A IRREAN OB RIE ST n5 Y,
sIBM |2 351F % BYM338 D& % #5195 proof-of-concept i
Bre LT, SAEA SIBM % (11 %) 12 BYM338 30 mg/kg %
HAEIRNT S Lo R, 5 8 ko KR = &k O BRI
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RENT TR Q%) LHELCHEREIIHML, 16:8%D
JETHERE (6 0 H2RATHERE [6-minute walking distance; 6MWD])
BT TR L CHZICS# L2 Y BARNEERA
R E L7z BYM338 H.E #5357 T & H AR AN O BRIRIG AR E
IAEIN L FAREE IS L, ZaetkTa 7 7 AL AkICE
HHRED LN (REEERT—%). DEofEEs s, sIBM
W& FEE LB E AN S, B TGET D0
RS BYM338 (23 ifs sz,

R OHMAES TTAH / 45 T AHUER (RESILIENT) (£, BYM338
10, 3, 1mg/kg ® 4 AW 1 BOEIRNTX G577 1 K 5-
LT, 5B 52 581212 sIBM EE OB RE & U
T5ZEERMEET 7202 FE M L7z, ARG sIBM 123§
% ER AL AR & L CHE L i KB 5 >~ 5 2k g
MEHER (SIBM H# 25144) Thh, HRANEZLZIML 7.
EEROEFIBICHE SN T BEDOTY, RfETIEHARA
R (20 44) OREEHOITIRL, REICEEREROH
R BB L7,

MER - HiE

BB AR

AiB%ERIZ, Medical Research Council ¥ (2010 4FtiZs) W
PEV, RERET RLL OSERIR AT R A0 & sIBM & FfEE 5 T &
ZF 7B (36~85 %) AxtG e L7z, ek & b EmsE
ARECHIBEN T2 B, HEILUIFHEAER % RS
SeH 2 R OB, BIE I EE 2 S sIBM LAto
B E R R E T 5 BE, EEOLYY I VD REEEH
3588, ARSI 2R 20 H b3 ba—
WARREEYHT 2 BESEHI L7z 2 B6MWD 251 m

BYM338 10 mg/kg

BYM338 3 mglkg
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DEFHEIGE LA, 400 m O EBEOEEITEED 20%
DFE%2 k)L

{58713 International Conference on Harmonization of Technical
Requirements for Registration of Pharmaceuticals for Human Use
(ICH) %1 ¥4 ~® Good Clinical Practice (3R
AEROFEREIZ BT 5 &E), KEOBHBEMER TNV F
HEOMBEFEANCGE - CER L 72, [GERBARNIC, HERFER
A R NI B S SO A SR R R B ol B AR B
/MMM EBRIC L AEE - KRRE 2, &2EE,OHE
M & 5 [F 2 U L7

HERTHA

RIBBRIL 10 # EIZ B 2 Sk, 7> ¥k, —EE
HEHREARTH D, 2013 4£9 H~2016

4E 1 A2 L 7= (ClinicalTrials.gov number: NCT01925209) .
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52 A OEFRY] (1 H~528H), 0~52 MM OfkHeia# ],

T OPGH#T 4 28 H M OBEFRZEN Ok L 72 (Fig. 1). &

PO RAAETIL 48 MEIZHHE L, 208, MEuEHIICE

TLEER, REOEEDWQHEE OS2 21T 5 TiHE

ki L7 GEFH & ka0 &5 R T 104 58) .

Placebo
. H Post-treatment
Scree_nmg Treatment period Malntenanc.e treatment Follow-up
period period period
<€ > € > € > € >
Screening visit : | 52 weeks of exposure ' Variable duration of Po(28 day:, )
Day -28 to -6 i treatment-free
(Day 1 to Week 52) 0 up to 52 weeks !
Baseline visit : :
Day -5t0 -1 t
Randomization Primary analysis End of
(Day 1) (Week 52) maintenance treatment
(Week 104, max)
Fig. 1 Study design.

A multicenter, randomized, double-blind, placebo-controlled, dose-finding study was conducted. This study consisted of a maximum

28-day screening period (Day —28 to —1), a 52-week treatment period (Day 1 to Week 52), a variable 0 to 52-week maintenance treatment

period, and a 28-day post-treatment follow-up period. Eligible participants were randomly assigned (1:1:1:1) to receive intravenous

infusions of BYM338 10, 3, or 1 mg/kg, or matching placebo.



59 : 808

7 v ¥ MR O EAL

WAL HEE 1L BYM338 10, 3, 1mgkg % 5T 7 2 RD
4R 1 OBEIRMNEGIZ, 1:1:1: 1 0EETHARASE
GUiEEE LTT vy aftliz. AUHMERHEINE >
AT L XAIHAIT = THEINE Y AT A% HWTEREIZT
VY IMEEFEZREIN LT, ZOFFICLY)EEE 4 ODEE
FEOWTNAICENIT S & & D12, BEBFEHOBHRIE ([
BOHRKIFES) 2IFE L S0, EBRESE, B
GBS, 6B HEE A K ONEBR I T8 10k L CE ML
L7 BEWMIES v 52 bh 67— N—2AFEE T, Fhi
BEIRBEBE N C O L 72 H AL S T 2 R, £ =
=S XD MR L7

AT I H

FHahEZ, 6MWDY ON—2F 1 v 705 52 BH F TOZAL
e TUEHIEE & L, LT ORIEON—=2F 1 > H 55238
HE CoZfbex E2RIKEHMIEE & L7z BIEM%GE (2
XGRS £ 2M5EMH), #57) (BTE Evaluator #5771
€4 1 > € A —% — [BTE Technologies ft:, x1) —7 »
RN, SRE] SRS 028 2 72 KBRIUSE, €O =R i
7 A MZ X BHIEM), HAF%RE (SIBM functional assessment
[SIFA] W™ % Fl W 7z BEME DK T M LADATT).
T, R~ R L oA ERRICED W
CEHM L 7z,

JEAT 7 1

AR BRI OV T, 528 H F TORFEMESICE
JHR=2F 4 v Hh o0 bmOFMHE (FRIgHRE D H %
LR DA N-) & MR (standard deviation; SD) % $Hi L
7o REMEE MO A EFRIL, ICH ERE S 754 (MedDRA)
ver18.1 D E ARG R OEAGE T L IZKHEIIOWTEHE
(%) *BEML B, GREFMLT v 5 LB
B 1 EM RS SN, poR— 2T 4 L IRICHE I
1M EZTBER R E L, RetiHiies v 5 a1t
BICHBEEL 1AL G S BEE iR e L7z

w R
BHONR

REFREER T, sSIBME#E 251 44°7 v ¥ afbsh, &8
WEBSEOR G- %2\, 222 % (88.4%) 5z T L7

FRER#RE 5941275 (2019 : 12)

HARNEEIL, BBRSINCHEZEL, A7) —=r 7 %%}
7228 D9 b, WREEERAE 72 L7z 20 A8 T v ¥ AL E
N, BEREEORG %27 (%#E54) (Tablel). 52HH %
TIZ 10 mgkg HER T I RO K 14T, ZRENGEEHR
MR OFIWT K TR RN & WG A Ik &z, Pk
FHOBRBER G, 10mgkg O 14205163 H, 79+
RO 14D 174 HTH o7z,

BEER
HARABEDR—=AF 4 BT 5 ANFEHE R OZF D
DI % Table 2 1278
BHEDOTIGENRGL 66.6~76.8 K TH o7z, FIKEIL 52.6
~62.6kg TH Y, FEHARAN (77.3~822kg) & DENH -7z
S, EBEEE SRR EIC L Y HIE L2 A RN R OV A
PRI R ECHEL Wb D EE L. $72, 1854 E
BHEHDA 7 NORETFERIFEICIEIN T Y SR 5Nz
W5, HEHCHfE R ERIIRO N o7z,
sIBM #ZWit2 0¥ (4F) (£ 10 mgkg Tl 6.2 4T
HY, WMot (1.8~3444) LHELTRLE,.
NR=A 54 BT AH6MWD L, BEICLDLNNT Y FK
Eh oz, FMETIE 10 mgkg HEA1742m TH Y, o
B (212.7~253.2m) &ML Thied o7z sIBM BEHED
B AR RE % G342 B CTRISE S 72 sIFA A2 7 (RifliiZ &
HRRRREAMRY) O FIMEIE 10 mg/kg BET 709 b A E
{, WATT 7R (622), 3mgkg # (52.2), 1mgkg
B (489) DIETH »72. VLD X 12, BERIIRSN, %
SHITEEH DT FIERED-725 DD, 10 mg/kg B Tlafll
D 3WELD L HAREREMREINICH 5 7

AR PERE

HARNEEDOEREICEIT 28582 LT IR T

6MWD D X—AF 4 75528 H F TOFELEIF, 7
S REE 4%) TIF42.4m BN SN DITH L
10 mg/kg # (4 44), 3mgkg ¥ (54), 1mgkg# (5%) T
X, Fh#n-31.6, —21.9, —8.8m &b L7z (Fig.2). /N
T EDPRE L, REFNZE(LE &, BRI CHMEZ 22 23R
ENGpolz.

BIRIIAE DR =T 4 ¥ 96 OFIgE 1L, BYM338
HCIX12BE T I LRI ) EMERL, TOETVT
NOMERTH 52 HH T CHERMER S 172 (Fig. 3). BB
REIL 528 H £ TOPIHEALRL LT, 70Kl 44 T

Table 1 Patient disposition (baseline to Week 52).

Status BYM338 BYM338 BYM338 Placebo
10 mg/kg 3 mg/kg 1 mg/kg

Randomized and treated, n 5 5 5

Completed, n 4 5 5 4

Discontinued, n 1* 0 0 17

* Physician decision. T Subject/guardian decision.
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Table 2 Baseline characteristics of the patients.

Variable ﬁ)lezl/I;/? 2{?;58 ??;138 Placebo

Statistic/Category n = 5]g = 5]g = 5]g [n = 5]
Age (years)

Mean = SD 69.2 = 6.9 76.8 = 4.2 72.8 = 8.9 66.6 = 11.5
Sex, n

Male 4 4 2 3

Female 1 1 3 2
Weight (kg)

Mean + SD 62.6 = 10.9 58.6 = 2.2 52.6 = 15.2 57.7 = 11.0
Height (cm)

Mean = SD 167.4 + 4.8 160.3 = 2.8 154.8 = 124 162.9 = 114
Time since diagnosis (years)

Mean = SD 6.2 + 3.7 22 %27 18 =24 3.4 %20
6MWD (meter)

Mean = SD 174.2 * 122.0 248.4 + 107.1 212.7 + 109.3 253.2 = 104.3
Assistance or aid used to perform 6MWD test, n

No 1 1 3 3

Unilateral 3 3 1 2

Bilateral 1 0 0 0

Walker 0 1 1 0
Muscle strength (Newton) of the right quadriceps by QMT

Mean + SD 129 = 17.0 44.5 = 37.3 59.3 = 63.4 20.9 = 15.6
sIFA total score

Mean = SD 70.9 = 13.3 52.2 = 19.3 48.9 = 10.8 62.2 = 11.9

SD, standard deviation; 6MWD, 6-minute walking distance; QMT, quantitative muscle testing; sIFA, sporadic

inclusion body myositis functional assessment.

BYM338 10 mg/kg BYM338 3 mg/kg
(n=5)

- (n=5)

250
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150 1
100 1
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0
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-150 1
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Mean change from baseline in 6MWD (m)

BYM338 1 mg/kg Placebo

(n=5)

(n=5)

T T T
Week Week Week
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T T
Week Week
32 40

T
Week Week

48 52

Fig. 2 Mean change from baseline over time in 6-minute walking distance.

Error bar represents standard deviation. 6MWD, 6-minute walking distance.
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13 94.4% 12980 L7 D12k L, 10 mg/kg #E (3 44) TiE 103.0%
WL 7. 3mgkg B (5%4), 1mgkg#t (5%) Tlkeh
1 99.3%, 99.1% & 75 REEL D IEAMEAINE L, BIR
BiRE DOZZALIZ 1% BYM338 FH s ARAF AIE M ASRE0 H 17z,

HRBESERG IO NX— 25 4 205 52 H F TOFHZ%E
{b&E, 79t # (44%) Tid 111 Newton (N) & HIA
PO LNz oIZx L, 10mgkg B (34), 3mgkg B (54)
T8 1 mgkg #: (5 4) Tlk, #Eh-7.7, —86, —3LIN &
WA L7z (Fig.4). NI FPIKREL, BEOEILEED, B
[ CIffE R = RIIREN Lo 7.

BYM338 10 mg/kg

=i (n=5)

115 1
110
105

100

BYM338 3 mg/kg
(n=5)

FRARMRES 594 1275 (2019 : 12)

SIFA 2271, WFRoBETY 52 8 H T Cloidhn GE1b)
L7275, R=RAF A b OFEHEALRIET T LR (44
73) £ 10mgkg # 4% :64) CRABETHY), Ihbd
EIEEE L T 3mgkg B (544:16.4) & 1mgkg B (54:16.7)
TIEIEIN L 7228, M IS E L 72 BFE 2 I RRo S vk
o7z (Fig.5).

AT
HARNEEORZEMEIZE T 5B L BB E - 7265
HE (WTNHOBT24UEICHBL) % Table 3 12T,

BYM338 1 mg/kg
(n=5)

Placebo
(n=5)

Geo mean change from baseline in LBM (%)

T
l 11
L
95 _ I [ I\ 1 _I
90 A
85 T T T T
Baseline Week 12 Week 24 Week 36 Week 52
Fig. 3 Geo mean change from baseline over time in lean body mass.
Error bar represents standard deviation. LBM, lean body mass.
- BYM338 10 mg/kg BYM338 3 mg/kg BYM338 1 mg/kg Placebo
(n=5) (n=5) (n=5) (n=5)
40
g B T .
2 201
3 T !
T . /
23 0
ElR
= A
§5 I
o5 207 1
25
c ©
55 404
5§ o
o @
= § 60
2 -
£
'80 T T T T T T T
Baseline Week Week Week Week Week Week Week
8 16 24 32 40 48 52

Fig. 4 Mean change from baseline over time in muscle strength of the right quadriceps measured by quantitative muscle testing.

Error bar represents standard deviation.
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BYM338 10 mg/kg BYM338 3 mg/kg BYM338 1 mg/kg Placebo

= (n=5) (n=5) (n=5) (n=5)

30 1

20 1

10

-10 1

-20

-30

Mean change from baseline in sIFA total score
o
}.
P

'40 T T T T T T T
Baseline Week Week Week Week Week Week Week
8 16 24 32 40 48 52

Fig. 5 Mean change from baseline over time in the total score for sporadic inclusion body myositis functional assessment.
Increase change means deterioration. Error bar represents standard deviation. sIFA, sporadic inclusion body myositis func-
tional assessment.

Table 3 A summary of adverse events and list of frequent events (= 2 patients in any group).

Category or System organ class BYM338 BYM338 BYM338 Placebo

10 mg/kg 3 mg/kg 1 mg/kg

Preferred terms n
n n n

Any adverse event
Serious adverse event
Death

(==

Gastrointestinal disorders
Diarrhoea
Infections and infestations
Nasopharyngitis
Injury, poisoning and procedural complications
Fall
Contusion
Foot fracture
Ligament sprain
Musculoskeletal and connective tissue disorders
Muscle spasms
Arthralgia
Back pain
Respiratory, thoracic and mediastinal disorders
Rhinitis allergic
Skin and subcutaneous tissue disorders
Acne
Rash

DN DN W NN NN = RO O DN W W H WN NS = O,
i e - e = L = " R \CRE &) &) B GC R SU R GL R B R 2 &) |
L e e e e = T T = S (R~ S IS B R UR

N O N O H O O N W WO WU U N - WS = O
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G R GEBM~tia ) 13 _XToEHT
VUL EOBFERE I L7205, FEHRICL ) G
GagE LB EREO NG o7, WTNLOHTHILT
EROLNT, EELAERRITI10mgkg L 77 L RFED
#1aTHE S N7z (10 mgkg B - SEMES B REIES DsRA
WP BB L 2FRTH Y, IR HHE R G & O R
WHATELZ], 77 2R o v, TR,

WO BYM338 & i CHBUEE A7 7 L REEL D
2L Lo 1A EESRIE, BINEESE, BT, S B
Hi, HEE, TLLAVF—HRE SETHoT.

z B

BYM338 O %A% 11 / 45 I AHEIBS3E [ 3 BR 1L, sIBM &
HERWNGRE LIARF DT > ¥ 2L BB ch b, H
B 7 IR DS RE ST S T e WEERTE S A AT B o sIBM
\E, ARIBOHEE BFEAT 1,000~1,500 AREETH Y Y, Kk
BoOARNEERL 205 (1B54%) L%, L4
HCOFIIIIRA DS L. Lo Lah s, REBRIHAKN
NONHRANBEOWRIIER Y L RE RS, A
DO SIBMEBEZEZREL L EEZLN. T2, TV F A
LD BEEEEMEE LC, 10 mgkg BEClEMo 3 BE & ik L T
ZWiD o OWIHARL, N=R T4 ¥ O H AR ME T
RO LNTZN, D &) % BERFED/NT Y FHRBERIC
BT % BYM338 DA MMEREAMIC & D X 5 1B L 223K
Thb.

BYM338 DA &ML LT, FEFHIEE 6MWD D132, K
JBRPUSE SRS 57150 SIFA A 3 7 & /i & L7 ikt ods
VB L, HAR G4 C UL 2 @ 25580 S e b o 7o
RGEROREN (G251 %4, 18 62~63 %) I2BWTH
SIFA A7 DNR—=AF A »H 5 528 F TOWEINA, BYM338
10 mgkgHETIE T 7 ARHEL D DFHEZENICHEREICD VT
EATRENTZDHT, 6MWD R 1) Ol T 1L BYM338 #f: &
77 R RREE O TR A EZEIIRS 53, BYM338
BHONRFT 4y P EPRIORTICEES oz .

—7J7, BHEOIFIETH 2 BIRIMAEIC OV TR, N—2A
FA b 52%E TOZLERE LT, &%EHTIZBYM338
RIS 72 45 AR 5, 10 mg/kg # K O 3 mg/kg BT
&7 7 AR & F L ORERHA IS 3 Ze B8N 3L A 3]
NHHNT Y HARNESTER TS AEOMEmITR S, &K
HOSIBMAEAZIIBW L 250 KHEL NS5
BYM338 DF )RR ARRE S .

RIBERD HA NIRRT, HEFRIC L DEBIEORH
Horp 13389 5 1197, BYM338 1~10 mg/kg % 5- O B EVEIT B
Chotz, F72, 77 RBL L CREFENSWAE
H (s SES) v&0, et 7u 77 A VicBy
TEFERY L OBEE LI VWEEZ SN,

Db X912, BYM338 MR L7 u 7 7 4 )b
X, SRERIEREREREIRVEEZ SN
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INT Y EHKRE L, MWD TIZBYM33SHL Wb &L AT T
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Abstract

Late phase II/III study of BYM338 in patients with sporadic inclusion
body myositis (RESILIENT): Japanese cohort data
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A global, randomized, double-blind placebo-controlled study was conducted to confirm that BYM338 (bimagrumab),
an anti-activin type II receptor antibody, improves motor function in patients with sporadic inclusion body myositis after
52 weeks’ treatment consisting of intravenous administration every 4 weeks at doses of 10, 3, and 1 mg/kg. In a Japanese
sub-population (20 patients in total, 5 per dose group), no significant differences in the change from baseline of the
6-minute walking distance at Week 52 (primary endpoint) were observed between the placebo group and each BYM338
dose group. Furthermore, the lean body mass as an indicator of skeletal muscle mass increased in all BYM338 groups
compared with the placebo group and the effects were dose-dependent. Overall, the Japanese sub-population showed
similar trends as observed in the entire population (251 patients in total).

(Rinsho Shinkeigaku (Clin Neurol) 2019;59:806-813)
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