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Abstract

Multiple myeloma (MM) is a malignancy of plasma cells that remains incurable. Expressed on a
small subset of B cells and MM cells, which makes it a suitable target antigen for this type of ther-
apy. At the time of writing, data from >20 clinical trials involving anti-BCMA CAR T cells have
demonstrated that objective responses can be achieved in patients with relapsed and/or refrac-
tory MM. These early studies help demonstrate short-term safety and efficacy; However, most pa-
tients did not have remission that lasted >18 months. Attempts to reduce or delay the onset of re-
current disease are ongoing and include methods to identify additional CAR T cell target antigens
and enhance BCMA expression on MM cells. CAR T cells to enhance the activity and safety of
treatments remains a promising avenue for improvement. In this review, we summarize data from
clinical trials conducted to date, describe novel antigens that may be targeted in the future, and
highlight potential innovations that may improve the efficacy and/or reduce the toxicity of CAR T
cell therapies in the future.
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1. 5|18

% R B #8598 (Multiple myeloma, MM)2& — M 40 B EMYRT, H 5 BT 2R 88 B Hi 51 R B A G K
TRERFGET-ZAE O[], B S ARSI %1555, CD38 HptiZB#i A, o MM A4
FEH(PEFS) MBI IZ Wi &1 1 3~6 4E[2]. {HJE, MM HEMI AR B . MM 7EAR KFEEE AR B A RTiR &
(1 BEERUCHNE R, SRt — B b, JFReue iR B i RAS . AT S 30 XU R A1 A
XEFREERVRTT J7 R AT 251, S R 75 2 A8 175 3 A A U S e 4 i ) e o

2. MM ¥ 5 P& RO R BR M A i

22 M BERE (MIM) A — b e JS P, SCAN I 88 T B o o P ol 1 8 B AR 2R PR P il
PRI JE MR o R E S 20 55 T B I [A)HHEAS SRAS B RAR M A A s 4L BEE MM REfE,  FiSe A7 A
7 B LA K T B AT B R BRI D9 i6 T 25 R (DA 70 o SRAS 8 9 A2 1) 30 I T ot e ) T 37 %o A
#HE MM TIRIPITE3]. MM BE B2 MR AR e TR 7 1 JC 3 J AR A IR B i . it 7 A 4140
(WHO)JASE I AN MR . MM IRRFAE RS e P 28R 70 AL 1) B bk EL A S H 0 B o SRR R A e 3 A7 AE
TEEET, (A LA SN AT HAREE SN, JCHR AN, £ MM g fEd, WP 5T
BERAM EA)F A, AR5 MRS RBH R3] (4]

3. CAR T 4Hp@

CARs 2B ANPUE IR LA K T 40 iS AL S5 /3R 24 & 0 1 T B AR T 4H M 32 44 1) 32 Zh fg[2]. CAR
T 4R AL 5, B, 3i5 CAR B9 T 4HB AR T HoAth O @ 57 400 S0 2872240 allo-SCT A 4H s 2@ PR K
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Hook HLA KA D) RE I Rr e ML i, IXSAE CAR T 40y i2im] AR ] T~ BB AN A] HLA SR 8
H[31[4] [5]o CAR 53— G RIRHIE ELARBCHE XM BE B, HOR AR B AT R & 2 B 4 i A5 =5 15 3
Sk AZA N R — P IR NSRBI T RS A A3, AR bS5 8 S IR s AL T 4HE[ 1]
[2] [3] [6]-

4. CAR T B4 Fn{/EFR L

CAR T 697 XFRAML 36097, A PURSZR(CAR) &N TRlA 2, Fhoi i 8 Al s s 45 f 30
FEBNUE 55 B SR ) S5 R A . TR 45 A 08 2 ok I Bk i) B8 AT AR F B (single-chain variable
fragment, ScFv). 5 BEE I8, LIS 7 AR T, CAR T 4 Mo it i B2 I 46 48 A 36 128 A4 G
CAR WEER AL 3 T AR A b [ 7] )02 A8 F 1 366 8 AR B 45 B 80 MR (18 73 B - 100 9 S 2) A
PR T R GE. T 40T DU I 5 400 20 25 AR MG (B 44 sidg B AR (R A 4RI Bk . CAR T A1 #s i+
ARLE £ JUEF KA T BRI . BCMA 851 CAR T 407 VL1 2400 AR H B AR 5] BCMA it
JiR (P B BT AR By B R RR 1 4B R PN LS S S 45 M3 . S BCMA [ CAR T 4 fLIVILG I AE MM
iR R E TR, CAR T 42 S ARRIIE R, JF HAaZd B & T 40iaili. % SAg5E, Zadfnr
RERE/DRE 7R, K& 6 12, 19 20, 24, 25, CAR T 400 154 18 5 75 bk 40 V8 #E1bIT 2 B kAT .
X7 kI G N i 5 A PR 5 a0 TL-15 FOE IR AP RE R FE S IR PR TR 1 T 4R (2 1 i 48 Fe #2 1)
CAR T 4HHE & EAISE A 7] [8] [9].

5. CAR T 45 JR ;8T R

CAR T 51451 1 i 8 AH S BE LR 2 VR 97 D R SR8 o S AR 1) CAR T 20 S ¥E470 IR A2 76 0 11 4 i 1)
R E A RE ARGV AR E—BER A FIPUR D D A 22 4 J A ROX PRI AR A [10]. 7EIE 5
RIS E PR T, B 41 BT E(BCMA) (TNF SR % 52T MM 41 i 52 7] () CAR #E A
FIFFRIEEE N . BCMA 76 LF-ATA MM 38 A g B PR i DL AT AR /KPR, B pt R /e S 4 i b
[ IA PR T2 40 A B 400 /N T 45 11]-[16].

T MRAEIRTT B 40T g B B3 A 21013 B Al SR 0 N 52 2238 0T & T T8 97
MM HE K CAR T 4i1y7 5. CAR T ARk F2 46 T FH ik 240K CAR MR AL 2 T 4 &
DRIZEL Fp o )2 A5 P PR 328 38 B AR B0 4750 B AR (188 B3 B - 100 SR 33 ) MRS o 1 R 48, T Al m] LA (H
A4 B et B AL AR (R e S ) L Y PR o 75 A0t B R R 3 P 22 O B R (RRMIMD) (R8T 7925
HUIA) B 4 AT R (BCMA) [k & TR 527K (CAR) T 40 CAIF X4 KB AL ER ) MM B BT
B, FRE—EB o ARG [11] [12] [13]. MM BIRBV R MR SLHRFA . BR AN CAR T 4R B
TR, AOESGE HAT . SRR, BB S BCMA, B A 25055 0 MM 48 i E 1)
HAPURZE, AlRES K CAR T 4UHI697 5 MM 2RI . Bt BSR4, IR, BsE Ay
BB AE F IR AL CAR Woit, AT RES OB IR IR SE . B FGHE N gmid i) B AP R AT e85 CAR T 4
MLvaIT R e e . XS MM B T RIS 1 ) 250 B AR HE itk LRV AR AT 7 %8, BRAE CAR T 4iif
B S R INAERRRTT, MRS S ECEREAR/BUE IR Z IR RN . 4 R CAR T 4L 5 — A&
A RN, AFERI . RAE W% LA WL HH 06 7K Jie 51 A2 ()8R A FA1 26 . CRS FVRYT R 3 A H
IL-6 SZARPUAA A o7 2 [l e, T p2e B PE dpei FH R B R IR VR Y7 [ 17] [18] [ 19144 Smfidh AR 4 B A% TF 5K BE A
G F CAR T A M 5t o, M — PR IX SR VR 97 T8 E 35 M 1 07 V5 IR AR A5 B R BRI 3 o v S R e 275
H A TF RIS 8 CAR T A T-[20]. S CAR T 4 #E 50 R 2 26 Tk 40 2 1) — S R iA T AR LE
PR R T R IA PR . R CAR T UM BENS IR RS gl i - R IR AR, ™ E R Sl
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k. BIEHECALL, B©EE KL MM 4080 B2 —8eREdts, (EEIEBREE EEA. EEET
YEMIPURET, B A EAPTR(BCMA) & TNF MR, X MM 4048 7 CAR (KR IEH RN
HH[217.

6. CAR T AT ;Z0 B 4 4F1E

KHE CAR T 207 v 0 25 1 2 ph B e M 10 &40 F R/ 5 i 3 440 e a5 200 P 8 30 40 40 P K] -~ R
fih G925 B 1 5 RE I [22] 0 CRS A H T —FP a2 Bl 48 1 A R DG A KT 2 e T = i & A2 19 [23]. CRS e
DLHREAR & K H#;  CRS BT LRI OB R . S AR5 [24]. JUFAITA MM B35 1%
PEAN 35225 BCMA, HZ PR 7E AR 40 M b (A AR TS 40 ffl— /iR 4 B 4l MM J % 76 CAR
T NARIEIT AT R R RS, TR R R AIBE T R 1 RN [25]. FEE N RN 7RIS e
(CRS). M FEME(NT). MR E5 A g 2 i .

7. BCMA £[E CAR T 4T EEE X8 MM

HT o=k B RGBS, X5 B E% E ST BCMA CAR T 400755 MM &K 1) &3
HREAE, RME MM IR BIEAR KR FASR AR ARAEIGARIRIGHR S, RN MM B3 ARk
BCMA F£ikilk. RAMKEATE BCMA ik 15 A0 M (B9 11 %8 — S A28 T gty T-#E 1) BCMA [¥) CAR T
ST e I P32 B T HE B [24] [25] [26]; BCMA KIA T A #E 1 MM 41 figxf 5t BCMA CAR T 4iiffid 5
Hpitk. i, RE TR MEIERHE, BCMA RIAREE W N K, 3+ BB S E MM 2 &R BCMA
FikWIN27]. MR R, £ CAR T iSRS, BCMA W% — BAAZ (A4 7% B i BCMA
BH A v B 55 Gl [28]0 XAMEHLEIL 7 — oL, ot BCMA 4531 CAR T 401 P 4 3E 7T RETE 78 4
FEEE R UMM RIPUE T CAR T 48] e FEAKIX Fl “BCMA-Fi kiR ” LA K MM &K
(YIRS o LG, =43 W6 BE 550 P F T2 i3 BCMA 3RIA , 3X 1] g 3 SO JRFI BE R¢ A R (28] [29] [30] [31].

8. /&g

CAR T A0 AE H iRt 2 —Fr LT Y7, JCHAE SR R AR TE MM B T B 7 280 ik
T A PFS, HAETHL BCMA CAR T 40 A X1 2 HAWT B A B MM 158 06, R H
AT IS R AR AT LA 283 . 4 H CAR T ZHARIEYT I MM B8 75 JC VA Y7 1) B 391 18] A= 3 o 52 P e 5
TEEVF 2 — DRI, LAdGE CAR T 4iM0T v e A s 75 SR ARG TT 2 B B A0 )
A S AT FRIFIG CD 38 Hve R4 DL A BEAT B A4 T 4H MR8 A X A 2 1 RRg A IR AR IR 7R SR . B )
HHERT CAR T 4™ 5 OIX B B 4240t T RIN A 8. FHEE 20 0RIL MM B3 13X M7
i, X2 P I RS o 58 22 A SR Il
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