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Abstract: Bispecific antibody drugs have enhanced efficacy and safety compared with therapeutic
monoclonal antibody drugs, gradually becoming a new generation of effective therapies. With the
development of genetic engineering and the maturity of the industry, increasing studies have been
carried out on bispecific and multi-specific antibody drugs, and the application indications of these
drugs are expanding, which lays a foundation for satisfying the clinical needs and creating clinical
values. This paper provides a comprehensive review of the development stages, indications, target

FTH . LR LR = T H (SYS202205)

This work was supported by the Shandong Laboratory Program (SYS202205).
*Corresponding author. E-mail: dong.li@remegen.com

Received: 2024-03-07; Accepted: 2024-05-16



FiF | WEBHREREHYER LT R R 3975

combinations, structural formats, and mechanisms of bispecific and multi-specific antibody drugs. It
also discusses key points and strategies for differentiated drug discovery, facilitating the rapid
development of innovative therapies, providing theoretical support for the clinical translation of these
drugs, and offering more precise and effective treatment options for clinical practice.
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Global research and development of bispecific and multi-specific antibody drugs. A: Research and

development (R&D) stage and number of tests. B: Distribution of indications. IND: Investigation new drug.

NDA: New drug application.
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Figure 2 Global bispecific and multi-specific antibody drug targets and target combinations. A: Targets with
more than 20 drugs. B: Top 20 targets combined with CD3. C: Top 20 targets combined with PD-1/PD-L1. D:
Top 20 drug target combinations except CD3 and PD-1/PD-L1.
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Figure 3 Formats of bispecific antibody drugs approved worldwide (excluding Tebentafusp). Anti-CD3
antibodies are shown in blue; Anti-tumor antibodies are shown in orange; Immune checkpoints antibodies are
shown in purple; Other targeted antibodies are shown in green.
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Figure 4 Mechanism of action of bispecific and multi-specific antibodies. A: Mediate effector cells to kill
tumor cells. B: Mediate effector cells to clear immunosuppressive cells and tumor cells. C: Target different
antigens or epitopes of tumor cells. D: Target different antigens on effector cells. E: Target free cytokines and
effector cells/tumor cells. F: Target antigen presenting cells and effector cells. G: Cross the blood-brain barrier.
H: Simulated functional complex. I: Target different cytokines or ligands. J: Target cells or antigens in normal
tissue.
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LR SN UAR PR EE G RO Z 54 Y)
“FIREFNZS [ FE B ARDEAL, 4n#En] HER2 MM
BE(HEANES TGS IV Z5H30i14 Zanidatamab.
PR AT L A7 05 4RI HER2 4%
A, FEANIER AT L HER2 RAEFEAMALIE, 5
fih 22 Bk B BRI MA 2 PR B BT RS IR T A L,
Zanidatamab H A3 Pl 4 1 25 5 5 =X R 58 19 1)
fiE. IAh, Zanidatamab 4345 HER2 PYAbIFfff H:
FRTH, I ANLAE SAL AR ARG, Il
it Fe Z5#438 % % ADCC . CDC FIHL (AR 41
Jifd % W (antibody-dependent cellular phagocytosis,
ADCPY/WERI®Y, FETF R T 4N E [0 B Z 5 5
PEHUAZ R, 025 JE CD3 HUAARFUHE ) AN W]
T RPTIAR R BT I 4 G 3R A7, RN TE SR 58 il iy JE
B FE T, APC AHMEFN T 402 A BE B3 24
13-15 nm, MFEE KT 15 nm B, T Z00E0E fkt
SRR, B, 7E6F5E CD3 AU/ Z 45 Mt
PRI, 7 BRSO 22 R SR A S 1 i 40 i
T MEZ R SR E 15 nm LIA, ik
PEET T 96 240 B 5 T 4 D 30 B i 67 1) B A4
O S TR AT, T R R
FES i, IR SR T 4 A ¥ R A e 1,
55 XNEtFHRMMARFERNRE

X Z e S VEHUR I SR T ) 228 B AR )~
PRI, S5 ) F AR iy 20, 78 CD3
MR U S B, SRR CD3 it
PR I T RURE S AT g b g 234, JF HL
HEGL T CD3 A5 25 A8 L8 14 R 3 B
TEM . WEEEES T MMEMAL EiEsE, R
P FE T Fci S A4 (Y CD3 XU/ Z e HiiA
] PEOE T A0SR, SR R E R A
¥+, AR TR R G AE (cytokine release
syndrome, CRS)AJJXK: . 7E EGFRxcMet XUHF 5+
PEPUARBIETE T & B, Pe 5 5 A1 9 EGFR XUR?
SEVEPUAR B 2RO MR RN B 2550, i T IE

http://journals.im.ac.cn/cjben

A FPLRIR EGFR, R 1 I BTIAR 2 S 2 bi
JECOTER RO, AT ™ A 583 ) A W ) R A
SHDENTE 2 S

6 Wik5HEZE

X 28 P EHUAR BB 5 B BT TE A v i
LAE PRI, SR 2 26 25 TR U
VEFABLI S 80T FF AUEBE 3 n o 5 80U et e
WHALL , ZFREREBUA S B 20k B, WL
G b & PR A ) D R A, SE sl s g iy H
1), ABFERCZ Pk B B BRERME . S TSR 47
() A5 2 D) e AL R T S i 22 [l R,
Ptk R Bras A3z BHL A AL, W] 3 3 AN [ 25 A6 7 28 A
FECADL 20 A 45 A S 06 F AE IS M 00 I e i o e
FIZEFTE 3 bl A The RN B Bl A0 TG 1) AL, T ad
FFF 454 F0 e fer M T A5 0 i o7, s, ol
RPN R ISP, 45 GPURA T BREE, H
B A iR/ . ik i s A e PR S0
BTz T XU 2 R BRI b
T4 F 8 KIAU 25 PR, T/
I Z R PR 25 508 E o AR A2,
SEMHUAR LGP IS 5 RIS, /N RGT A SURE S
BUAA L R SRBUIAR T 25 5 5 B RS B, ZEAR Y
WA, L, U ERERUA R KN
TR T AT X 38 DT (VB B RE ST
oI WO S5 T ISR A 25 1, QniE o 249k ik
HE S RAE GRS DOR PR AR S Aok 5280
B PR K NRIEE R T

] N AMERIE R Z 408 SRR Z LI S g2 4
LA R N, AFELAST CD3 AR T 4
WU E ], BT PD-1/PD-L1 MACFERAIB =E
FERAT s AN A S 2 FAF S PHWT . SR E P
HMERFE T P 2ES, EANEEN T 41
HIEM, THIE 61.66%, HRIE S S BHKAT
&, MR 19.17%, Gy 2 s 3 il 514 A
7.25%; 17 ] PN A ] T SR e R A S B I
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i HEI 41.77% , WO 7 BB ADBER AT,
i FE8oR 18.99%, T 40 MR i ) 458 A A5
R 12.66%%, BERATRII2E 5 S R4k T
TR —3, EWNEADPE BTyl
5] PD-1 il CTLA-4 XL, MESMT 24 T 4i
{0 SRR PA'E 7117 1 A N PR ) [ it <l P ER N |
SRNUIMIEIGYT A E, HESMISEE R Z o0, W
Kl . AR . IRRHER RN A e fe etk
ARSI, FERRE A L, EAMEX A,
Genmab 2\ F] ) DuoBody -1 . % [RA A Y
Crossmab -5 . Z{A14ERY) DVD-1gG V-5 | ‘Lt
H B BIiTE 485 [ENA s UAERIE LS5,
WY Tetrabody V-5 . KZ KN AlH
YBody V5. FHAYN FIT-1gG 5. KB4
Y11 HiBody 1 VBody -4, il AR il LA
B UEX SER AR AR AT G 1 FHVE T -

X Z R SRR R I R fE i, A
R 25 W 5 25 # PEH O (center for drug evaluation,
CDE) & Aii ()< RURe BT ZS B I Igg 25 W s R E
RAARSG SN AR 2R PR A H
B RPN 25 S A SR T e I, R i
Ay RIS XU ] . B FEZR 240 L i PR
WA IR | AEYIRR R RS T R
LGB Z R PR 25 Y B Z5 R RRAE L 1R IAL
il B R DG B A PR AN R RE 7 i 1 2 4
PERR 5 2 MBS ES 6 22 R i A4s
BB X RCE AR 5 EhTEE T
5 FHAH L BT LE DL A B A= 2 L 5

BRI, 768U 25 P EHUARZ Y ) Aok 78
o, T LA R IR KT 2 ARAS . A== 1L
R, A IS A S MEIEA, R H
R AE . ARE . R BARRE . 24
PN L A AR 77 ] R e 25K 1) 25 Ak 3 22
FRPEBUARZ Y, I IETRIE R AHE s, S
P AR TR ST BVR YT 52, AT 2 1 A 1
FERIEIRTE K, BIE G RN (E AL 230 EL
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