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Immunotherapy advances in relapsed or refractory multiple myeloma with high - risk

cytogenetic abnormalities
YING Wanting, SUN Zhengxu, QU Xiaoyan™
Department of Hematology s the First Affiliated Hospital of Nanjing Medical University , Nanjing 210029, China

[Abstract] Multiple myeloma(MM) is a hematologic malignancy characterized by high heterogeneity in both its clinical presentation
and biological behavior. The prognosis for patients with MM is closely associated with the presence or absence of high-risk cytogenetic
abnormality (HRCA). In recent years, although the widespread application of proteasome inhibitors and immunomodulatory drugs in
MM has significantly improved survival, high - risk patients with HRCA continue to face challenges such as drug resistance, early
disease progression, and poor prognosis. The exploration and optimization of treatment strategies for these patients remain a clinical
challenge. In the relapsed or refractory disease state, the choice of subsequent treatment is crucial for high-risk patients. With the
advent of the immunotherapy era in MM treatment, the continuous emergence of new drugs has brought hope to patients. This article
focuses on patients with relapsed or refractory MM accompanied by HRCA, reviewing the efficacy of monoclonal antibodies, antibody-
drug conjugates, bispecific antibodies, and chimeric antigen receptor T cells in these patients, aiming to explore optimal treatment
strategies and provide guidance for clinical decision-making.
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(proteasome inhibitor, P , PL >R HS & i F1yF ) B fri
FARER ) B I8 755 25 ) Gimmunomodulatory drug;,
IMiD) PA K H A48 128 g #2 18 Cautologous hemato-
poietic stem cell transplantation, auto- HSCT) &5 75 J7
B T MM B AR AE SR 75 B0 v fa v
MER) B UG A R 2P B3N & fE R
AL, B Gl PRAFAE (8 4F 8 399 S0 S MY
AR AIE s IR A7RRT B D RE AN 4 L 11 24 2 40 Ji A
BEAMZ D | e G 40 i 18 4% 5 57 5 Chigh risk cytoge-
netic abnormality, HRCA) A & Th g 14 & fa (O HiAth
s fE R, TR 5 18 H W R it e ) , H
FI R T i S8 R A2 W 1 R T Bt — bt
STt R 7 ) XU 73 2 FIRE MMLi2 T 2R A
AT A7 AL 2 R MM XS 70 J= &R ¢ G [ B o 14 &
(International Staging System, ISS) A& 1T [E b 43 # 44
% (Revised International Staging System, R-1SS) | 5
2 AEAT 1) [ B 43 B 44 % (Second Revision of the In-
ternational Staging System, R2-1SS) . [E & #& 8 TAF
2H (International Myeloma Working Group, IMWG) JX
K5 73 J2 Mg BB B 983 XU 73 J2 (Mayo Stratification of
Myeloma and Risk-Adapted Therapy, mSMART) . g 5
BN 3 2 8t (Mayo Additive Staging System, MASS) .

B BEJRE TS VF 5 R 4t (Myeloma Prognostic Score Sys-
tem, MPSS) %5 (& 1D, BRISS 4> HA AL, 41 i 8t 1%
SR A A K7 2 RGO IR .
B 55 b [ 45 R 24 28 AR MM AT VCETAl ie B3E 47400 g
BEAE 2= M, R 96 R A A A R ARAE A I
CD138 ‘& £ 75 346 I 5 41 P w38 S 5 110 4t B g A%
AL, L HRCA [ B 3 T I 18 T i
2R L R K 18] R, AE R HE VA P MM (re-
lapsed or refractory MM, RRMM) f.35 /1, HRCA /342
TS M E N R 2 —, NI E 80897 77 R ik
P s E,

it 2%, 477E 1/ HRCA Wl del (17p) TP53 AZ
1(4;14).t(14; 16) 1(14520)  1q 3§ A1 del (1p) ) £
RN A&, 1 [F]I A77E 2 T sk 3 T HRCA (1) 885 7y
SR T8 SCRRT i 0 =47 v v i R %, DA B B 7
WA R S IRR S RY . BEE MMIGITEAN =
W/ DU BT V22 2 3 BT IR AR, BAJ% auto-HSCT (¥
2N RS e T BE AT, BT R ST
LTI 43 2R R VR MR R A B IE R e
B BT, IMWG 2 H T8 1 HRCA 2 ibn i,
B 7 SRS A TR 24 BT AR HEVR T R A TS : Ddel
(17p) CE i ELA=209) FI/8, TP53 28748 ; @t (45 14)
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Table 1 Common disease staging and risk stratification systems for MM

ISS R-ISS R2-ISS!

IMWG mSMART 4.0 MASS* MPSS’

I :B82-MG<3.5 mg/L;
serum albumin=35g/l. stage | ,standard risk O point 1.

I : patients with ISS

cytogenetics, and nor-
mal LDH levels.

Il : all patients who do 1T : all patients who do Low to me-
not meet the criteria not meet the criteria dium risk:
for either stage I or for either stage I or 0.5-1.0

stage Ill stage Ill point

Low risk: High risk:

and/or TP53 mutation;

High risk: [:0 I:0

del (17p) (cancer 1.HRCA:1.1del(17p)(can- point  point

clonal fraction =20% ) cer clonal fraction =20% )

and/or TP53 mutation;

2. one of these translo- 1.2bi-allelicdel(Ip):1.31é 1.4 m:1
cations[ t(4; 14)or
t(14516)or t(14; 200 ] plus either gain/amp (1) or
co-occurring with gain del (1p) ; 1.4 gain/amp (1)
(1) and/or del(1p);

14), (145 16) , or t (145 20)

point  point

plus del(1p);

IT:B2-MG=5.5mg/L. I : ISS stage I pa- Medium M:=2 I:2-3
. . 3. monoallelic del (1p) 2. B2 - MG>5.5 mg/L. with ) .
tients who also have to high points  points
. along with gain (1q) ; normal renal function;
HRCA [ del ( 17p ), risk: biallelic del (10 3 hish ol 1 S-oh
1 1Dort(14:16) T or 1.5-2.5 O e GERIPA 2 SR PRSI e orphases
. 4. high B2-MG 4. primary plasma cell leu-
elevated LDH levels points
(=5.5 mg/L) with kemia;
B B High risk: 0ol creatinine 5. newly diagnosed myelo- - V:4-7
3=5 points (<1 mg/dL) ma with extramedullary dis- pomnts

ease

2-MG: B2-microglobulin; LDH: lactate dehydrogenase. 'Weighted score: ISS stage Il (1 point) , ISS stage Il (1.5 points) , del (17p) (1 point) ,

high LDH(1 point), t(4; 14) (1 point) , gain/amp (1) (0.5 point). *Weighted score: high-risk IgH translocation, gain/amp (1¢) , chromosome 17 abnor-

mality, ISS stage Ill ; and elevated LDH are each assigned 1 point. *Weighted score: thrombocytopenia (2 points) ; elevated LDH (1 point) , ISS stage Ill

(2 points), presence of one HRCA among t(4;14),t(14;16), del(17p), or gain/amp(1q) (1 point), presence of two or more such HRCA (2 points).
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1(14516) 81 (14; 200 5 1q § 5 F/58 del (1p) FE 47
QHEEA LA del (1p) 5 1q F 1Y He A7 BN EE A L [A]
del C1p) s AR AE TR H 29 20% 1 & fa B, /£ H
HIFREIRTT T AITUE A

AR, 4 S VR T A MM PR — o 28
TR B T VAR 2 A PR T 7T R
A NBEERIR YT ROR o SR, e 97V BE 15 e Ik
HRCA FEHIA R BUS A IH . 2T BB mK
F S0 H R A7 AR EIRAE R 1A HRCA MUAE i fi 20 4
(IR, SCF R FH PR v 8 S fa AN, 273
T HE FEUAR (monoclonal antibody, mAb) \HUARZ )
1R EXY) Cantibody-drug conjugate, ADC) « XURE S 14 $1T
& (bispecific antibody, BsAb) FlHk & P i 52 44 T 41 g
(chimeric antigen receptor T-cell, CAR-T) J7 VA 7E £
HRCA ) RRMM &2 (K677 i (B D

1 mAb
mAb B 5 11 TR I 45 A B0 40 i 3% 1 1 Ry
SE DR, 30 I PO AR 40 P A A S 1 A e A L D

PR A0 25 1 DA ORE 200 e 5 e e LR
S A TS R AR R U R I Bk MM 4 . oAb,

CD38: Daratumumab, Isatuximab

SLAMF7: Elotuzumah

Daratumumab-based or Elotuzumab regimen

Inconsistent survival benefits

mAb i A] LI B 8 S P 58 2R AT U 5, a3 1T 3 s AL A
(LR G928 I N
1.1 #¥1%CD38 & mAb

15 55 % G B P (Daratumumab , Dara) #& 1 ™ #E
1] CD38 (1) 4 AV 1gG1-k mAb, 7€ I 3 GEN501 A1l
SIRIUS Ilfs PR 1, Dara FLZG75 97 7E RRMM &35
Sont RIFHIT 0, CASTOR BT ELEE T RRMM
BB F2 %2 Dara- Ml 8 e K- 28 K #2 (Dara-Vd) B
Bl K- M FE KA (VA 7 RIAEAF 22 573, BF T X
[ HRCA 45 1 (45 14) . t(145 16) 8 del (17p) . 5 Vd
J7 FEAM L, Dara-Vd 1697 B 32 & 1 HRCA B ¥
(1 R A7 et g AR A7 30 (progression free survival , PFS)
6.2 H vs. 12.6 ™ B, XK LY (hazard ratio, HR) =
0.41, 95% & 12 X 18] (95% confidence interval, 95%
CD:0.21~0.83, P=0.010 61", & fa N 417 1
(overall survival, OS) BT 45 57~ Dara-Vd 201 OS 1A
F384MH, KT VA4l 28.8 M H, {HOS 3k ik 22 7
TG 4 it 2 & L (HR=0.77, 95% CI: 0.41~1.46) ",
CANDOR 55, 7E - JEFe KK & L FE K AL (KD T7
ZH LA N A Dara(Dara-Kd) , A7 B U5 28 ™ A
Jei » e G 04 BB I AR AL PRS A 11.24 AL A F Kd

A

Belantamab mafodotin

|

BCMA : Belantamab mafodotin

CD138: Indatuximab ravtansine

Isatuximab-based regimen &Y*g (700 Similar response rates and survival
MFT CD38 compared to standard-risk patients

PFS benefit in isolated gain(1q) SLA °

CD138 [ /V

|
\\\ § ’/\ ' Be)
&) 4. < .
Cevostamab, Talquetamab, 79 Idecabtagene vicleucel,
Teclistamab, Eelranatamab, GRHCSID Ciltacabtagene autoleucel,
. 4 RRMM with HRCA S

Llinvoseltamab & Equecabtagene autoleucel

Y S l

Similar response rates or survival
compared to standard-risk patients

FcRHS: Cevostamab

GPRCSD: Talquetamab

BCMA: Tcelistamab , Eelranatamab,
Llinvoseltamab+-*

Similar response rates and survival
compared to standard-risk patients

BCMA: Idccabtagene vicleucel, §
Ciltacabtagene autoleucel, .

Equecabtagene autoleucel
GPRC5D: MCARH109, OriCAR-017-- i

1 {#HRCAHIRRMM BE %A

Figure 1

Immunotherapy for RRMM patients with HRCA
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4111 7.4 H (HR=0.56, 95%ClI: 0.37~0.93) ; 1 £ b5
fENLZHH, Dara-Kd 5 & i A8 B A7 PFS. HAzBE
Vi I 4 4 )5 , Dara-Kd 2EK T /& f& 8838 11 4 67 0S
(343 4 H ws. 17.1 > A, HR=0.52, 95% CI: 0.29~
0.94), (H 55 & B3 (P AL OS RIEBD A L, 447 1
PARA N a2, 7 POLLUX A1 APOLLO Iifi R 12
550, Dara 7351 5 KIS BE e 1 1 %€ K KA (Dara-Rd) il
VA 5y B i b M ZE KK (Dara-PD R, Dara-Rd 167 5%
RAGIT RE LK T 0 fa B AL PFS[26.8 1~ H vs.
8.3~ H (HR=0.34,95%CI:0.16~0.72, P=0.003 5) 1, 4%
1M 0S 3k 25 3F A & 2 [40.0 N H vs. 23.6 ™ H (HR=
0.70,95%CI: 0.41~1.20) ]; Dara-Pd ¥4 J7 7£ £ HRCA
() R R A Gt e U PRS 3R 5 [5.8 4
vs. 4.0 A (HR=0.85,95% Cl: 0.49~1.44) ]>*,
I, 76 5 f& RRMM 35 Y, Dara 5 PLEE IMiD 1 B
FIPFS 5 0S 3k A~ —»

b2 E BT (Tsatuximab, Isa) A& — 0 A B %
4 ) CD38 mAb, ICARIA-MM Al IKEMA ¥ 37 Iifs R if
T T T Tsa- VA L B % - 3 2 K ¥4 (Isa-Pd) Fl1
Isa- & A4 K - 3t 2 K KL (Tsa-Kd) 5 7€ ££ HRCA
(145 14) 1145 16) . del (17p) 5L 1q 973 1) RRMM
BEPRIT . SR SR, 145141145 16)
8 del (17p) B, Isa BRG 7 2R B8 KA it
LI PFS A0S 3R 248 5 116 T AR I 1q 3738 1)
B salk A T R AR T PFS 3k 45 [Isa-Pd vs. Pd:
11.24 H vs. 4.6 ™ H (HR=0.50, 95%CI: 0.28~0.88) ;
Isa-Kd vs. Kd: K iL # vs. 16.2 4~ A (HR=0.46, 95%
CI: 0.22~0.97) 1, fH 1% 2K N #f 19 0S 3K 28 U5 A &
U, XL 1q 915 1) RRMM &
o Isalk G T RBIH T WK PES R

£ HRCA (1) 1 J& &8 %, P9 M 42 [m) CD38 1
mAb BRI T — 2 FAEAF IR B, lsa TEAEANAL
PELq¥ R B p AL L tETT i,
e =3 R A R F 4 (adverse event, AE) Fll
TG R A BRI
1.2 ¥emfz 5 H e mieg & 5T F7(signaling lym-
phocytic activation molecule family 7, SLAMF7, X #&
CS1)# mAb

5 % 7 B #.51 (Elotuzumab, Elo) & — #j &1 1]
SLAMF7 [ % 3% #I3c% mAb. ELOQUENT-2 #iff 7t 45
SR TRAE KT B -t ZEKAA 7 ZE I Elo(Elo-Rd)
JEK T FE del (17p) 1q #7759 AT e (45 14) ) RRMM &
& 1) A AL PFS, HR {H 73 51l 24 0.65 (95% CI: 0.45~
0.94) . 0.75 (95% CI: 0.56~0.99) A1 0.53 (95% CI:

0.29~0.95), I HAEFE del (1 7p) ) He i b &2 3 T K
ZE1 0S 3K 25 (A2 0S: 50.1 4 H vs. 36.4 4 H , HR=
0.71,95%Cl: 0.46~1.00) , £ 1Z Wt 72 H Elo 7 i 03
T del(17p) A7 KA R FLE . {HE ELOQUENT
-3 IE AN 1R TR B e M VA 11 7= i RRMM i 35 1
Elo-1H 5 B ft- b ZE K4 (Elo-Pd) Jr I AR I A
4 it 25 U PFS[Elo-Pd vs. Pd: 6.5 4 H vs. 2.5 4
H (HR=0.52, 95%CI: 0.22~1.25) JF1 OS (F£:4H 0S 45
AR 45 : HR=0.83,95% CI: 0.38~1.83) 3k 25,
K L » Elo RT3 T Bt 52 41 B 38t A% 22 1 5t I 16T 46
s, 752 2 IR S5 50 LSS IE .

25 b, BT mAb IR 75 A = fE RRMM (8 #
H] BEAFAE TR A A7 3R o, S IR R IR B8 B AR A A7 &5
RWFE2.

2 ADC

ADC 2 — KRB BB/ AT AY S
mAb EZ L R 20, SRS A5, Ny T4l
JL B3 14 250 B MM 48 i P8 7, 306 17T 75 S 4R AR T

3 171 2% % B 41 (Belantamab mafodotin) & — Fi 4
Ir) B ZH ML Rl 24T (B cell maturation antigen, BCMA)
f)ADC. 7£ Il i DREAMM-2 Ilfi PR 56 o, BEA: 3252
=3 46T I RRMM BB 8252 17 UL = 2 i gl
1897, HAEBEY 134N H S, AL PFS A0S 73 ik 2 1
28 MHMI3TANH o AEAHERRE, fEFE del(17p)
(45 14) 1 (145 16 B 1q ¥ 3G 1 & fE 2 b, 22 i
# (overall response rate, ORR) ik £ 29%, 5 &k A
HEORR(329%) #2457, ShAh, 78— T 3L St SR 50
352 B D122 2 BT R 2R 9T () S SE A s AR
AL 0S¥ 8924 H 5 & ik N B A LB .
DREAMM-7 iff 5% LU A 1 35 DL 22 22 sy B A oK
Hi1 ZE KA (B-Vd) 5 Dara-Vd 7F 494 45| RRMM 1 )77
35, PIZH e BB TR LB 20E (B-Vd: 28 % vs. Dara-Vd:
27%) . LB 2824 H J5, B-Vd ZHH Dara-Vd 44
)AL PFS 7351 4 36.6 I~ A1 13.4 4~ F (HR=0.41,
95% CI: 0.31~0.53, P < 0.001) , 7£ i f& 3V 25 v W
23 7 B-Vd J7 & PFS 3k i (HR=0.36, 95% CI:
0.22~0.58)"", FEKHT 8] (39.4 A~ H O OS B 15 45
T, B-Vd T £% Dara-Vd T Z#1K T =GB
50%(95% Cl:0.28~0.87) [FIFE T2 A K;, B-Vd 4 i f&
B 34F OS %N 75%, 5T Dara-Vd 2H(57%) , H.
Ebr G B BRI (749%™ L3R 55 THARE 7L 45 R YAE
SEHD D122 2 BT RE RS N & R A R AR AR R A I
H 72 BT 5T mAb (3697 7 &, NEE R
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Table 2 List of clinical trials involving mAb in RRMM patients with HRCA

Regimen and

HRCA

Clinical trial

Median PFS analysis in high risk

Median OS analysis in high

Prior lines

sample size patients (months) risk patients (months) of therapy
CASTOR Dara-Vd(n=30) t(4;14),t(14; 12.6(Dara-Vd) vs. 6.2(Vd); 38.4(Dara-Vd) vs. 28.8(Vd);  Median 2
vs. Vd(n=27)  16),del(17p)  HR=0.41(0.21-0.83), P=0.010 6 HR=0.77(0.41-1.46) (1-10)
CANDOR Dara-Kd(n=45) t(4;14),t(14; 11.2(Dara-Kd) vs. 7.4(Kd); 34.3(Dara-Kd) vs. 17.1(Kd); 1-3
vs. Kd(n=26)  16),del(17p)  HR=0.56(0.37-0.93) HR=0.52(0.29-0.94)
POLLUX Dara-Rd(n=35) t(4;14),t(14; 26.8(Dara-Rd) vs. 8.3(Rd); HR= 40.0 (Dara-Rd)vs. 23.6 (Vd) ; =1
vs. Rd(n=35) 16),del(17p)  0.34(0.16-0.72) HR=0.7000.41-1.20)
APOLLO Dara-Pd(n=39) t(4;14),t(14; 5.8(Dara-Pd) vs. 4.0(Pd); Not reported =1
vs. Pd(n=35) 16),del(17p)  HR=0.85(0.49-1.44)
ICARIA-MM  Isa-Pd(n=24)  t(4;14),1(14; 7.5Usa-Pd) vs. 3.7(Pd); 15.4(Isa-Pd) vs. 15.6(Pd); =2
vs. Pd(n=36)  16),del(17p)  HR=0.66(0.33-1.28) HR=0.87(0.47-1.62)
Isa-Pd(n=56)  Isolated  gain 11.2 (Isa-Pd) vs. 4.6 (Pd) ; HR= 21.3(Isa-Pd) vs. 13.9(Pd);
vs. Pd(n=29) (1) 0.50€0.28-0.83) HR=0.72(0.48-1.07)
IKEMA Isa-Kd(n=42)  t(4;14),t(14; Not reached(Isa-Kd) vs. 18.20(Kd); Not reported Median 2
vs. Kd(n=31)  16),del(17p)  HR=0.72(0.36-1.45) (1-3)
Isa-Kd(n=75)  Isolated gain(1q) Not reached(Isa-Kd) vs. 16.20(Kd); Not reported
vs. Kd(n=52) HR=0.46(0.22-0.97);
ELOQUENT-2 Elo-Rd vs. Rd t(4;14),gain  Not reported; HR: del (17p) : 0.65 del(17p):50.1(Elo-Rd) vs. 36.4 1-3
(n=unknown)  (1q),del(17p) (0.45-0.94); gain(1¢):0.75(0.56— (Rd);
0.99);1(4;14):0.53(0.29-0.95)  HR=0.71(0.46-1.00)
ELOQUENT-3 Elo-Pd(n=16) t(4;14),t(14; 6.5(Elo-Pd) vs. 2.5(Pd); Not reported; =2

vs. Pd(n=18)  16), gain(1q),

del(17p)

HR=0.52(0.22-1.25)

HR=0.83(0.38-1.83)

M7 AR IERE

3.1.1

¥e.15) BCMA %9 BsAb

— TP OhR 1/ 11 a BT FEVFAY T ¥E 17 CD138
1] ADC Zj%) Indatuximab ravtansine %5 Hi ZE K Ha 5
SR L JHe B9 1 JEE % ¥ U7 S AE RRMM B3 19T
o AE 5T P SRAT I L AN Nt A% - Bl 1) S
O g e B, A3 42 80 1 B R I B T RS
2% fi# (partial response, PR) « JE 5 U (113 43 22 ik (very
good partial response, VGPR) 1 58 4= 2% fi# (complete
response, CR)™“"o X AWIAE i f B8 h 7 A 2 3k
FHAI A BRAIE , FLAA D) A Il PR AR 2 A 1 0 7 KRR AR
BEAE R BE 15 T FeseE kit — Bk

3 T 4R E %E [@ 47 7% (T-cell redirection therapy,
TCR)

3.1 BsAb
BsAb AENE [ I 45 & MM 28 it 2 T A0 455 S 1 4
JE RN T 40 A 2 T Y CD3 3244, 7 i G 728 2 ik, AT 38K

T 03 S L 3% A0 e 2 A

AT 2 AT (Teclistamab) /& B DN FRALH 1697
RRMM 1 ¥ i) BCMAXCD3 f#) T 48 Jifd 8 5 7] XU 7
PE 1gG4 Piik . 7E MajesTEC-1 B 50 7, J£ 45 165 41
RRMM £ #3552 1 R 312 P s 259697, BEAE AL
BITRECN S, R ALBE DT 141 N H 5, ORRILE] T
63.0%, 43 145 58.8% 11 39.4% 1) e # ik 3] T VGPR
FICR. TE 148 15 7] 35753 240 i 163 A% 2 HoHle 1 i
38 5 (25.7%) B HAFAE A /D 1 N HRCALt (45 14)
t(14;16) 8 del (17p) Jo 7E @G 0 M v, 57 %
BB RS 8RN — 8. A, ZR5em
CRAFI &5 B IR, ¥ 4252 41 m) BCMA [ ADC 8¢ CAR-
TG YT B35 1 ORR N 52.5%, Herh 1241 (33%) & &
B E I ORR N 33%" . MajesTEC-3 W 78 A& T 4F
N F FRPLEE A Dara % E Dara-Vd 8% Dara-Pd 77 & 7E
BEAE 3222 1~3 £8VA )7 RRMM B T 7 3. W ALkE
Ui 34.5 4 H B, 55 572 BTGB Dara 20 79 47 PFS
52K T Dara-Vd 5 Dara-Pd 40 (P < 0.001) ; fiti 511
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34E PFS 5 A 83.4%F129.7% (HR=0.17, 95%ClI
0.12~0.23) . WA 53 # o , 75 = S Ak e 2 35
HR %3 )5 0.15(95%CI: 0.09~0.25) F10.16 (95%CI:
0.09~0.27) , $& 7~ 1L BK B ¥R I 77 ZRAE A [F) 40 Jf 153 4%
AN () A B — B A AR SR AR

P90 % ¥1.451 (Elranatamab) & — Fh#E 7] BCMA J%
CD3 I NP5 ALRE 7 1% 1gG2 $iifk . MagnetisMM-1 IIfi
PR LR 25 PR BEAE A7 5 28 Y897 19 55 4] RRMM &
BT RN Z BB 4697 J5, ORR.CR %
(CR rate, CRR)  F1iZ PFS. #1437 0S 43 5] A 63.6% «
38.2%11.8 N HM21.240H o 1E1641(29.19%)#7
1(4;14) . t(14; 16) 5L del (17p) 1 82 & vF, ORR i )
50% , FH A 751 (43.8%) A1 4 51 (25.0% ) & 4 ik F
T VGPRFICR™ ., LAk, £ MagnetisMM-3 Fiff 5% FH X1
i fa B ORR 5 Bk ABEAIE . HArZ
T T B2 402 BTG T RRMM (1 11 S 32 56 47 76 3k
17, AFE RGN 2% B HLIBA Kd B Maplirpacept A T
7677 RRMM £ % (MagnetisMM-20) , DL K 15 4 % .
PUAR 25 R YN Z SR HL IR & Dara %7 B Dara-Pd B T8
J7 RRMM i ¥ (MagnetisMM-5) .

LINKER-MM1 564k & 1 4 NJ5AGEE 1) BCMA
J% CD3 ] BsAb 7= ff Linvoseltamab (REGN5458) 7E
RRMM H (1797 2%, 126056 3 N 40 282 ) i 2%, Ho
117 ) 2 3 3252 1 4= 71 8 (200 mg) [ Linvoseltamab
1897, BEAE R ALV T e 5. AR 143 H
J&i » A7 B 4LI ORR A 70.9%, 43 45 741511 (63.2%)
H158 151 (49.6%) 3515 F| T VGPR F1 CR. £ 46
(39.3%) FE4E t (45 14) <1 (14; 16) B del (17p) [ £ 3
W, A 3140 (67.4%) SEHIL T 5IR 2% il 5 b fa JE 1)
SRARR AT (73.290)7,

IR 3 ZKCHE ] BCMA [ BsAb 1E £ 287697 J5 11
G B I T SO . AR AT T, B
WHI=3 2% AE ¥ O MLV~ B % A4 oo 1 A 240 e gk
/b (41.9%~71.0%) 33 1f1.(30.8%~50.9%) Fl L /MR I,
b (21.2%~29.1%) , Ho b 3R 9N 2 BT AR Zo b vy,
N BAPTLIR 2, Linvoseltamab 1% ; =3 2% 44 Jif
TR L5 A AiE Ceytokine release syndrome, CRS) [F) &
Az R IR (0~0.9%)

3.1.2 3E¥z) BCMA 49 BsAb

P25 %7 Pt (Talquetamab) 2 B N RALH TR 9T
RRMM )8 7] G & R B2 4R C RS H K 01 D(G
protein - coupled receptor class C group 5 member D,
GPRC5D) & CD3 ] BsAb. MonumenTAL- 1 Iff5 J iff
FNA T 3756 RRMM £ #, o 143 111 154 451 K

FE323d TCRITVE I B 3 45 %2 B ) 1R 0.4 mg/kg
AIEE2 JH 11K 0.8 mg/kg B3 22 2 FAPT 257597, BE
HETCR G YT 1) 78 1) o 4 5% HaRk By Fh v 207 %8
Z—WHAIT , SR BEAE P AR T 255 e 5.4.5
6. fEHAIEET 25.6 1 H19.4 > HA116.8 1 H
J& » 3 1 ORR 4 ik 2 74% . 69% F1 67%, H
REPFS 3 BN TS AN A IM2NHM 7T H . tF
t(4;14) . 1(14; 16) 3L del (17p) FI = G B 35 40 9] o %
1 31%30% F1 37% . 04153 By 45 S Bon B F
1 1K 0.4 mg/kg 751 & 41 1Y) 1 f& i & R A7 PFS 28 6.7 4
R brfa 8 8.5 M EART RN, &2 A 1k
0.8 mg/kg IR, 5 fa B AL PFSIAE] T 18.04
A, K THEHR 1034 H B ZER TS5 m XY,
TE— T 22 O (1) B St SR S0 by, 36 28 S PR L2y
TE B £E 32 52 AL 6 2R ¥R 97 HL 0T V4l 7 211 98 il
RRMM &5 F [ ORRIAE] T 73%. H 1 70%(1) &
HE DA 1(4;14) 1145 16) . 1(14;20) . del (17p)
80 1q #4852 S 1R HRCA, & f& 835 1 ORR N
76% , Hi 16 8.3 1) ORR N 0% , 1 4122 St TC 4t it 2
B L(P=0.56)"", [k, 525 2 BT B2 VA YT BE K
£ HRCA ) RRMM &1 RiGyr ik ot . fE2 e
J7 T, KA GPRCSD TE A4k b 5 My dH 2 b Rk, B
DARZ Jk 6 H S S B AR BN DL

Cevostamab (BFCR4350A) #& — Ff 8 [v] Fe 52 {4
[F YR 5 (Fe receptor homolog 5, FcRH5) A1 CD3 1]
BsAb. T 31 R 56 GO39775 49 N 1 51 i BE 43
H A7 6 28 VA J7 i RRMM &8 3%, A 35 8 32 52 ADC.,
BsAb B CAR-T 597 (& #1179 BCMAD [ 8 % . 1
Cevostamab FL 257097 41, W42 31 29 1| 2 & HH 15 5]
(51.7%> 1 BL 0 G2, B 1q 48 .1 (45 14) .
t(14; 16 8L del (17p) 1 17 151 iy & 23 T 9 451 (52.9%)
B 22 iR . Cevostamab £ 2 73 Ik HRCA X}
TG BIAS K52, {H K B AR A7 1 3R 2 75 2 2 K B
Yy [A] o
3.1.3 BsAbBEA A

RedirecTT-1 i RIS AR T8 1 Fr 37 % U RIS
%5 RS H 257597 RRMM 97 2%, 44 1) 35 52
17 11 AR5 2210 % ORR A 78%, £ HRCA 1] 8 451
T G e T 6 1 (759 ) 599 G i

gi b, ZHUGRET SR T BsAbfEL 1 2 2
2k HAEHRCA B3 1597 280 (A4 75 23 m
FEA B I 2E Kl U I (8] DUIE S A= 473K 2
3.2 CAR-T# &%

CAR-TYTV%iE I RAR EH B/ L T 4 M, 22
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FE DRIE 1 B AR K 3l A e S MR e D AR ) 45 A 481
CAR EE[RIFE N T A0 JF [l mes 83 . [R14 ) CAR-T
Y11 i 5 MM 4 i 3R TR R S PR LR 45 4 IR T 2 i
PN PR 0 2%, R 7 S 1) 7 47 e R 400 L PR A P o
3.2.1 ¥21% BCMA % CAR-T 57 %

KarMMa f 738 7 $E[7) BCMA (1) 3 3E 4 & 3%
(Idecabtagene vicleucel) 7 BE A 252 =3 28 R 4u 14 9h
J7 I RRMM 35w (7 Al . 28 0k Bl 1k i A s
LV P A £ 01 B 7 B AL B, 128 9 fB B A2 H b
FIEM WL RME. HARENMABREN
ORR.CRR- " 57 G2 fift F7 4L 1) [] (duration of response,
DOR) . 47 PFS 735N 73%.33%- 10.7 4 H A1 8.8 4>
H, Hrr 45 1 g A7E H del(17p) 14 14) 81145 16)
5E X ¥ HRCA, /&1 f& 41 11 ORR CRR. #1fiZ DOR.
HH A7 PES 73 518 69%31%10.7 4> F A1 8.8 4N, b
f& F % 1) ORR. CRR. # £ DOR. H {i PFS 43 5l N
80%+38%-10.9 ™ H A1 10.4 ™ H , X F VI 4
FRAE = fa NFE R SE T 1 5 5 96 S8 AR R 5 0 42
R A A LEIAS . KarMMa-3 (S0 ELIR T U4
&5 b7 R[4 Dara-Pd. Dara-Vd . IRd (0 4
K SR e AN s €K Fy ) W Kd A1 Elo-Pd 175 BEAE £
2 2~4 261697 B RRMM H 97 2. H A7 FE 17 18.6 1
H g, 3 gE O 30 T ALRAR T 7 S 4L 47 PFS
43908 13.3 4 H 1 4.4 4 H (HR=0.49, 95%Cl: 0.38~
0.65, P < 0.001) . P4y f i 3 L 32 00 (429%
vs. 46%) , W2 9 Hr 45 B R A A7 PFS 4351 11.9 4
H 1424 H (HR=0.61,95%CI: 0.41~0.90) , 1fj % £
b f B3 1 AT PES 43 5l D 147 S A R 4.8 /S A
(HR=0.44,95% CI:0.31~0.63)"", 4k, — 5 11
KarMMa-2(NCTO03601078) #f 5T IELEHEAT A, %R 56:
B 7EPEAL W E - SR 7E RRMM &2 Al fE MM 2
T ORI 2 A

Uik FE B 3E (Ciltacabtagene autoleucel) & B A
PIANEE ] BOMA SIS HUAR CAR-TY 7%, LEGEND-2
WIS 74 19 BE AT 452 52 HR A7 3 49697 I RRMM &
HAE M AT R R 2 PR IA B R R . 1
A2 151 ] IRAGF A PRI AL A 1 R T, 154910 (35.7 %)
FFAE del(17p)~t(45 1) BK 1145 16), 45 5 B oR = fa /&
5 br fE 83 11 CRR AHIE (80% vs. 66.7%) H. % 7t
TG Lo Bhah, B A2 DOR. H1 47 0S 5
WAL PEFS 22 e e G v 5 (P AE 4308 0.212,
0.737 F10.684) . [K Ik, 75 1A 2L B 3845 B2 & M
RRMM & 2 1k 3 5 5 /i 88 A 24 10 22 A /K1 Fi AR
1312559, 11 CARTITUDE-4 0 98 bR A 1 S TR &

i A v TR S e 52 VR i B B T S AR A T R
(B35 PV G 5y B i 10 3 A oK A b 2 K A ) AT
Dara-Pd ]I E A7 25 7. HHALRE T 33.6 N H J5, PhiA
B BOFRAL ) AL PES iR I B, AR AEIR T 4N
11.8 4~ H (HR=0.29, 95% CI: 0.22~0.39) , % £ f)
K7 0S ¥ & % | (HR=0.55, 95% CI: 0.39~0.79, P=
0.009). #E71(4;14)1(14;16)del (17p) T 1q 1
(1) /5 J BB 20 60%, WA 7 B H 20 20% . 45 KR,
7 ik Jk B O 8 A AR fE R 3 R B 3 0 PFS 3K 2
(HR=0.32,95% CI:0.18~0.59), OS t 5 I}l 24 3 it %4
(HR=0.62,95% CI:0.33~1.19) . 5 ItIAN, %7
i EE T A fE S #F M PFS (HR=0.29, 95% CI:
0.20~0.41) fi1 OS (HR=0.54, 95%Cl: 0.35~0.85) . 7£
AT 2 T PRS 3K 28 [F A 2. 3% (HR=0.30, 95%Cl :
0.17~0.54) , OS 18 2 o 3% & % (HR=0.57, 95% CI:
0.30~1.07)5,

LB FE (Equecabtagene autoleucel) /& — 1 42
N JEAL U #E 7] BCMA B CAR-T 72, 78— 300 1 #
W55 o, 18 4 BE AT T A7 4 2676 97 1 RRMM H 3% 4%
% 7 CT103A 1897, H i 13 41 (72.2%) & & 7 1
del (17p) t(45 14) .t (1435 16) 1 (14; 200 5% 1q F 4 .
WAL BE T 45.0 4 A S, a4 R fE 2H 1K ORR 43731
N 85% K11 60% (P=0.623) , A A7 5 T 45 AR /R 411
PFSH0S 2 7 B gt 8 L (PAE 7 74108 0.216 9
F10.370 3D, B 19 = 1A, BT 5 3 (6 41, 33%)
AR AT 5 B 35 1 PFS A0S 2 R B 4i it 22 & X
(P15 5175 0.350 0 F110.490 9) . [l It , 47 3 B4 5%
1 1 f& RRMM B35 T R 3L 1 B BT sy a8

g5 b, Z IR FUUESE, X T HRCA HE& 1 £ 4
I 2RI B, $01H BCMA ) CAR-TI7 ik L4
AN AT R T 8%, FLB G2 il 3 I A AT 4G R S
T . 54 mAb FIFRAETTIAAH L, CAR-TI7V2:
)9 T 1 e B A T XU BEAIG, A7 B2 9 ik HRCA 3: 350
ARG . TR PEJrTH, YO LU L&
BRI E W=3 P AE IR 781, G4 ek
Y1 Y (76%~90%) 3% 1M1 (36%~60%) Il /INE /D>
(42%~52%) , He 2 VHIEHE O 30097 1) B =3 2
CRS KA 2 T B 28 (9.5% vs. 5.0%) , 1
FEBACTRMI=3 Gt AE R AEZ S50 BART IR =
e 23045 T ADC K TCR A7 5 f& RRMM i
(1038 4 I PR K 5 R
3.2.2 ¥ GPRCSD #9 CAR-T 77 ik

— I [ IR i 1 e R s 6 Z3R 9T
(1 17 %1 (13 5] £ HRCA) £ 3 1, #[7] GPRCSD 11
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CAR-TY¥7¥:MCARH109 ] ORR N 71%, 43 74 10 1
(59% ) F1 6 15| (35% ) & # ik %] T VGPR F1 CR"" .
POLARIS#F 73 1 5 — 2K $E17 GPRCSD [ CAR-T
7= i OriCAR - 017 1197 2, 10 %1 (6 1 £ HRCA)
RRMM & % [f] ORR A 100%, 6 51i5 %] T CR, 4 ]k
F|VGPR™™, #[E GPRCSD [ CAR-TIT O

R EFTT R SRR fE 2 A BT 45 R
3.2.3 M¥eB CAR-THF ik

41 7] BCMA [ CAR-T 597 /£ RRMM H J& 7 tH
S IE R YT R, {2 BCMA 35wk i i S 80 &
K FE BCMA CAR-T 77 ity 71 [ IS 32 1] 53 — ANt J5 A
8 BCMA #6381 S 105 52 %, BV A CAR-T

%3 ADCHITCR7Ef HRCA B RRMM BE hRIIEARIRIET &R
Table 3 List of clinical trials involving ADC and TCR in RRMM patients with HRCA

Regimen and sample ORR/CRR Prior lines
Clinical trial . HRCA Survival outcome
size (%) of therapy
DREAMM-2 Belantamab mafodo- t(4;14),t(14;16), ORR:29 Not reported =3
tin(n=41) del(17p), gain(1q)
DERAMM-7 Belantamab mafodo- t(4;14),1(14;16), Not reported HR (median PFS)=0.36(0.22-0.58); =1
tin-Vd(n=67) vs. del(17p) HR (median 05)=0.50(0.28-0.87);

Dara-Vd(n=69)
MajesTEC-1 Teclistamab(n=38)  t(4;14),t(14;16),
del(17p)
MajesTEC-3 Teclistamab plus Dara t(4; 14),1(14;16),
(n=20) vs. Dara-Vd/ del(17p)
Dara-Pd(n=78)

MagnetisMM-1  Elranatamab(n=16)  t(4;14),1(14;16),
del(17p)

LINKER-MM1  Linvoseltamab(n=46) t(4;14),t(14;16),
del(17p)

MonumenTAL-1 Talquetamab(n=106) t(4;14),t(14;16),
del(17p)

GO039775 Cevostamab(n=17)  1(4;14),1(14;16),

del(17p), gain(1q)

RedirecTT-1 Teclistamab plus Tal- t(4;14),1(14;16),
quetamab(n=8) del(17p)

KarMMa Idecabtagene vicleu- t(4;14),1(14;16),
cel(n=45) del(17p)

KarMMa-3 Idecabtagene vicleu- t(4;14),1(14;16),

cel (n=107) vs. stan- del(17p)
dard regimens(n=61)

LEGEND-2 Ciltacabtagene auto- t(4;14),1(14;16),
leucel (n=15) del(17p)

CARTITUDE-4  Ciltacabtagene auto- t(4;14),t(14;16),

leucel(n=123) vs. del(17p), gain(1q)
standard regimens
(n=132)
ChiCTR Equecabtagene auto- t(4;14),1(14;16),1t
1800018137 leucel (n=13) (14; 200, del(17p),

gain(1q)

3-year OS rate: 75% vs. 57%
ORR:60.5  Not reported Median 5 (2-
14)
Not reported HR (prespecified 3-year PFS rate) = 1-3
0.15(0.09-0.25)

ORR:50 Not reported Median 5
ORR:67.4  Not reported Median 5 (2-
16)

Not reported Median PFS: 6.7 months (0.4 mg/kg), 4-8
18.0 months (0.8 mg/kg)

ORR:52.9  Not reported Median 6 (2-
15

ORR:75 Not reported Median 4 (2-
100

ORR:69; Median DOR: 10.7 months; median =3

CRR:31 PFS: 8.8 months

Not reported Median PFS: 11.9 months vs. 4.2 2-4
months; HR=0.61(0.41-0.90)

CRR: 80 P value between high risk and stan- Median 3 (1-
dard risk groups: 0.212 (median 9)
DOR) , 0.737 (median 0S) , 0.684
(median PFS)
Not reported HR(median PFS)=0.29(0.20-0.41); 1-3
HR (median 08)=0.54(0.35-0.85)

ORR: 80 P value between high risk and stan- Median 4 (3-
dard risk groups: 0.216 9 (median 6)
PFS),0.370 3(median 0S)
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JTIER . GCO12F A& — i [F] B 42 1) BCMA F1 CD19 1)
BUHE i CAR-T Y7V, £ — 5 1 HJF bn 20t 7
29 G BEAE A7 5 2R 1697 1) A8 2 TR IR LR 40 BRI e I 4%
2 GCO12F %y, Herp 26 4 & 8 3%, Bl 15 AL b I
ORR.CRR 1 VGPR # 4} 515 2 T 93.1% 82.8% H
89.7%' . 5011 (34 £ HRCA)RRMM H & #3521
57— F AL ] BCMA A1 CD19 ) BC19 CAR-T 677, Bf
FeERow, PRV 114 H JE, ORR. AL PFS,
A OS A A7 DOR 73 77 8 92% . 19.7 > H (95%Cl:
5.0~34.4H).19.71 H (95% CI: 7.7~31.7 4> H O #l
KiEF], B LLH) ORR ik F] 7 919, —I |
W AR B A 7 1 $E A BCMA AT CD38 1) A 54k 3L
e P BM38 CAR-T7E 23 451 (17 51 HRCADRRMM
BEPRNRIT SR, R AIBEV 9 H I, 20 %1 (87%)
A IR B CR /N B 81 0 1k 9T 1, Horb 12 491
(52% )35 2 ™ # 2 L CR™ . Ak, — JHFAl 42 1)
BCMA 1 CS1 XU 5 CAR-T 7= S 7E 16 41 (9 41
£ HRCAODRRMM 35 H [ ORR N 81%, F-H 6 151 i
HIE B L CR™. B A 5T 45 R R XU
A CAR-T 697 £ RRMM &5 HH ] B7 3, Hfrix o
CAR-T /™ b A7 BB i A A7 3R 3
3.3 TCR 77 i @ s 69 B bk

BARTEH TR HE HRCA 1) B35 i R A5 B
e i1, {2 TCR T A BT 28000 %2 21— R A0 &= Bk,
AT UGN A AL R P s R A BB IR AS
KT o FEFEIRFRAE 7 10, = e oy Cir i 2
2 i LE A5 v ) ANEE S AR 2 A B B TS A R
K2, AR b 4= 28 1 o HLXE LAy Bk . X 3 2%
2459 S o 72 DA R B A B 1) ¥ T R R S TRNT A4S
BB bR, MR BT 1K R I 5 Bk 2 TCR YT
T 245 A% O L 22—, i AKCE [ T 1 BCMA
FKIEW AT RET 4L TCR Thag, Hix e B A4k f
LR T TR 7 A B2 (BB AR AR, AT B A
PRIT R B a, A 1 S R3S Can T 40 Mo #E
5y B 5 VA e g kA B A o) T 40 P ) Y A S 1
BED AR 22 (AR B RAS AN CAR-T ()9 Y FI KR
S, W TG IT A O AE KU, Rk, 7RI
PREZ B, 750 1% 6 5 £ R 3 g AT A T VAL, LAFE
S T AR () TRAL BN AR VR T SR

4 BHEERE

i LRk, B FIA & R R4 R, RRMM
BEERIZIRIT PGSR T B SGE. EE
B, BsAb ADC F1CAR-TIGI7EE HRCA & %

LT BRI EFE DRI AIE R /1, I SR
2 HRCA MRS R TG a3, A B A A7)
J& R RAT 5 SR A AT T R 5 0 % A R0 A A7 4
R H B, 2 WX MM R 52 16 97 i R i 36 73 72
FRABRIT &, J9IA5 2R oK B AR A B« B B 7 e ] £
R — B RAE BIR G5 . BEE REIRITT AR,
BUAT B0 JUSE 73 2 A 2 46 T s R 38 5 BE BT, ROK
I AT 75 A8 7% 45— HRCA (2 b vtk , LAHE ) RS 1
9T SRS LA 5 St

PSSR
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