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Abstract: The landscape of antibody-based drug development in oncology is undergoing rapid and transformative
iteration, driven by unmet clinical needs, advancements in fundamental science, and sophisticated bioengineering.
This evolution has given rise to a new generation of antibody therapeutics, exemplified by bispecific/trispecific
antibody (BsAb/TsAb) and antibody-drug conjugate (ADC), which are characterized by novel mechanisms of action
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and integrated functionalities. These innovations mark a pivotal shift from single-target engagement to multifunctional

targeting, and from moderate immunomodulation to potent cytotoxic killing. In 2025, significant progress has been

achieved with BsAb/TsAb and ADC in tumor therapy. BsAb/TsAb enhance anti-tumor activity through synergistic

multi-target engagement, while ADC continuously expand their therapeutic boundaries via precise payload delivery

and potent cytotoxicity. The development pipelines for both modalities are robust, fueled by the optimization of new-

generation technology platforms, including bispecific T-cell engagers (BiTE), novel linker designs, and next-

generation cytotoxic payloads. Concurrently, investigational targets are becoming increasingly differentiated, with

clinical indications expanding from hematological malignancies to solid tumors, advancing from later-line to first-line

therapy, and evolving from monotherapy to combination regimens. While global R&D pipelines continue to grow, with

the U.S. and China emerging as primary innovation hubs, core challenges such as drug efficacy, drug resistance, and

toxicity management persist. This review systematically summarizes the key advancements in 2025 concerning target

combinations, technology platforms, clinical breakthroughs, market dynamics, and the industrial ecosystem of BsAb/

TsAb and ADC, aiming to provide a reference for future research directions.
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Figure 1 Development and derivation of combination antibody

BT 24 WORG TR 2% 28 Mg A MG, TR AU A B 24 i -
16 B 55 X028 SO0 ¥ B 4R T A9 Pt D I 2% 8 0 A
i, S AN A5 B 92 AT B ) ek 98 v R ﬁiﬁfb
X i Ied S Jo e 5 | RS Ay 24 ] B ok 2D o TE R 2 2R
EER
AR Uik TR AR RESL 08 , 42 i LIS/
=P 5ADCAY MR FE R Z IR PUIR 2 A
Wi T2 3% AR, 4N CrossMab25 5 A gk T WU 28 25 dfE
8 SRR R ST T ADCRY 3 — 1 Fnfs e
P, HETTHESI AR 25 P AN W7 DA B — T B 53 1) 22 488
R ZYIRe S By 1), DI R 4 1) 5 A8R 1
B S BN IR O BT BE R A 22 4E D[R] 1Y) T 9
5 mmoE ke, MEIA T 2 R DL R S AR A Rt
Té%ﬁlﬁ’]‘?ﬁf'{'% THh BRI A RE
SEHORT, N HE— DAL RS (a0 24 b
PR GZABERBUIAR BURE S EADC) 5 40 [ G 24
BRI P KAZ O A2, E TR I R T F
I RO 5 b B e L R 2800 7, Je L AE SR e

PENMRI IR EE RS2 25 AN KIGYT 1 1 J7 TR 2RI
2,
1.1 SHRUREEENEME SMERE . S8

E

2 S PR BT R g 32 BB T 45 B LAY
S S HEHEER . 20254, HAETUIRSEF3ETT.
B N A A T IR R A T A
T, A L0 Z RHT L BT D RE 7 A5 R R A 2
H SRR
1.1.1 SRR /ML AR A R

/NEUAE S D REAS Ak = R 25 W & i
#, AR EFG(1gG) FERY/ NUAL T, FEAE T
JNBY o B R A MR 2 2 LA AR B
PESRESFOL, 2 B H 2512 BT, Bk T A8 Fr Bt
(single chain fragment variable,scFv) .49 KPriAk
(nanobody ) 2534 @ X K HifR . FTFscFv, BT A
BUOMEE T RURE S T AN M AT 42 4% (bispecific T-cell
engager, BiTE ) R BHL ) . X FE 254 im ik [ It



284 L 20254 A A g TR B A5 Hi38%%
1 ETFscFvHIZapafrEEes Ia R 7= M
Table 1 Clinical pipeline of scFv-based cell engagers
AR HikER REWY WRNEB PPV Loy & W E
THfEEGAY  BiTE IgGHE Tarlatamab ~ _FTf FE L GBI CD3xDLL3 /NI it 9
scFv Tebentafusp 77 ¥t [FImmunocore CD3xgpl00 7 I B 0, 2R
YokPifk IMC-C103C LI B b % 2% MAGEA4xCD3  Scihsi
=FERMETCE Ramantamig  IT13}] EEIA BCMAxXCD3 4 P B
xGPRC5D
DU RPETCE GNC-035 /113 HRIRE CD3xPD-L1 P B AT 4 1
x4-1BBXROR1 At
NKAMIZA 4 S5 HENCKE CYT-303 I Z£[#Cytovia Therapeutics?: GPC3xNKp46 JF4n s
ZHERPENCKE Bexatamig ] ¥ [E Innate Pharma CD123xNKp46 2R R 1 RS
xCD16
PU4E S HENCKE IPH6501 /11 P FEHE IR CD16axCD20xIL-  BAHffiibk U8
2RPxNKp46

S5 TR AT o5 55 ey 240 it AR S M B R,
935 200 B B HE AT 4 R A b RS HE TS PR
P SN, T v Akt A g e i O o HLAE o 3 R
G R LR A SR IR R T T R B T
FITRL, B W R B T A AR Y
=R B DU R S T AN A #2545 (T-cell engager,
TCE) LA S NK 2 ffi fE542 2% (NK-cell engager,NCKE)
W HEANGRIAIE BB (R 1) , B FEATHAR S8R 41
25 Al A 28 AR B B 25 W E AR R v UL S ]
B, ST AORPT NG B 1) 2R S 9 K B A7 g
RIS B T SR N AME S T R Y & R
5, AW R KPR ErfonrilimabZE 2 # AH G VAT
25 i A RIS UE B B o
1.1.2 EERBEUFIRES XS RMMERDG
B

LRSI & A2 O A TR0 S B e 5 4
GRS o DR HETR TE = M BT ST RGO TE
LG, ATA A Z U HLEL, T & A
9 T NSRS AT R ZS ) SRR 2 A R

FEBARE S L WL R A R R £t
B A R T AR (22) . ZBCR A PAPTRAIE
14 A HE B, AN T 20 i SR TR BT CD 3 | 8 A Ax
PD-1/PD-L1 L35 T4-1BBEE e T Hak
IR S R (AIBCMA \CD19) K 553l 9K 5l
[Kl¥ (4NEGFR \HER2). [f]H},GPRC5D,CLDN18.2
S ML B R AR B R A A A 2 Pk
PRt e R

FERCHE 25 T T, SRS 2 2T U BE BRI HL
il (F2) o — 2T EE [a] (AnCD3x i),

51T MRS AT, 2 R A WL B 2
R, TR WEAF Sl B E] (AEGFR*c-MET) ,
FHF I o ek ik, 3 R 2R . = )2 IPD-1/
PD-L 1A% i S e Il a4 , 2 B Aiai & Eas,
LB A HoAMh S BE ARG A 4 (UIPD-1xLAG-3) A
Py (WPD-1x4-1BB) MR BT (4NPD-
IxEGFR) s 47T if 48 A= s [ (WPD-1xVEGF) , 435l
SR G G SRR 5 BET RS
HrE], BT
1.1.3 45 R @i — o iGsa vl i E

2R SRR IE OB BGHE 1) =T | PUFE S 1
ok (4T ) S R B 2CH R | 18 SR T AR (AL P [

Lk e R W& T T RN A TN R P2
B

[Ediga st

ESERER

SR AREER

/W:ﬁ\' Wik HARIA
ﬁ\ﬂm@ A ESEBES

BRI REERIEE

Y N

, - R
[ T4RR/NKERRE w‘ RRNES
| Ry |
~— RE
ERRAREER .
RRRES
CRME
B2 WA ERAVEIRESEE

Figure 2 Mechanisms of action and target
combinations of bispecific antibody drugs
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Table 2 Clinical R&D status of Top 10 single targets and Top 20 target combinations for bispecific antibody drugs
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Figure 3 Schematic diagram of diversified conjugation of various elements in antibody-drug conjugates
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Figure 4 Mechanisms of action of novel antibody

Al: Schematic structure of prodrug antibody; A2 & A3: Mechanism of action of prodrug antibody; B: Mechanism of action of ATP
concentration-responsive antibody.



%A, Z IR R R 2B S SR ——20254E WL = S U2 K J 55 289

ik

AR ERARSK L

(EHINRERE) (HEHINREMRNA )

NN

ORRR. [RIVZNE
OIRZE A ERRRE

@FTHOR S RERIEAE

@FE/EEREAE,
SRR DRI

T-cell

B5 ERFrEERNERiEiaTT b

Figure 5 In vivo synthesis of antibody via gene therapy for tumor treatment

1.3.2 HifEERERERIEFREESMER R
GBI 23 E I SNIEYESE (1, A7 G Ik |
SRR i 2 ML R T AR AR N R R
R KT ) s — R TF R Rk NPT,
o B v B AR B AN L B A 3 R S5 R PR B AR B
KIRITH, 0 AR 2 vk, e L B A ) 54 5
P 5 02 K EDNA/MRN A Z 55 A AR 3 & oA £
AR 38 A B R AL PR A S B R P i 6 R e, R
R =R,y DA N IEAB A , A BRI s
Jt , I8 ak E e e TR e IR TN AT 5 A ) AT A
PE(ES). HET2BRE A 33 DNAZIL A6 mRNA
Gt SHTHE AN IR , FI25 56 E T 2R M (R nl A 71, Bl
YUMIRIR YT T8 2 IR BRI

2 IGREBRIEHR RSB

LT FTADC 24 4 19 1 PR N, FH 28 1 1F 554 224
SRR BIR YT R SRy 30 0L UE DA LTS 40 i 2 SRR AN
IRl JRY7 B T 98 5 VR Y7 BVl S 23R 7 1) B
HILRHEDE , J2THA A AT ek s BR AR YT F B D AL Hn
2, B AT 24 MR
2.1 ERMIE RSB SR&ET RIERE

XA AT ADCZ ) 1 AR N FH 0 £ 48 DA IR i
S A AR I INIE A SEARIRTT , AE /N A it
B LR R B b R R A O B R R A A
VLY TEIG IR E L rh b e R 227 (Kl6) . T
ADCZy Y B 58 KWz SRR I8 77 iE DE B
MHER2 FHM:FLARIE S e EHER2(RF AT . B
9 BRI A/ NN A 2 A AR R
R 0" ATz IR Ay 7 i ath o AR BEST SR E , Xt

FIADCZGHIE N =42k . —ZIAT 7 I AR £ —28 B
B B BRI B, B A I B E M TR A
22 BEETHERSEMRFTEXLZERL

Sk T RBP4 T 245 R SIEAARTRE G A A B S
1, BAIRTT CCAPTIR 250 PRIT & i 420 3R W
Z—o HAOTETF L BRI R AL, 4
SPUIRL Y R R REA ERE U A .
Hi, ADCZ5 1Y) 5 SR kA s Ik R B e — A 2L
AR R IT A . 1N, ADCZY W HRA o e A6 2 1 3 il
| (4nPD-1/PD-L 1Ak vl #| HHADCZ ¥ 5 1 fe
SRR AN M AT, 5 g G SR | DA T 4 e
1RYT 320234F , PD-1 FIADCZ5 ¥ 1 497 1k (Padcev
+Keytruda) 7EJR I I J g8 —2k3ay7 b 35 s AR A7
Ras, WS T AR ST I AR 5 ADCE Y
WABRAIRITIRAR BLAh, Bt/ =i 547 B n]
R PR A E T (IR | AR AR — 4.
YT B R T B AR s ) ADC 2y 5
] 2 TR ARSI E R R & v, X s 2
JEUA B AR R T R i | E B ¥
JEREUE , R GRS IR YT T B B R S
Y2 Wb STAER

3 ZINREFAEHLEI IR A M A ME

ML/ =415 ADCZYH) B LM AT R R TE L
AR o] G- £ 4 BT RER , HAS AR B Y
I PRAMELAET 15 1R T S ke , B LA 0 1) T 374K
SN A B 2 U AZ DS KB T . FE Bk
[l , 43030 22 4 S PR S I 50035 ADC 25 4 1
i R £k 2 BRI AL A Sy, B E AT B TR S 25 )



290 HA 202544 iy fEE R AT AT 4 A

384

IRPRR: L= miia /4

R

250
200
150
100 g0 ;
.1
50 -
83 81.08%
0
148 Lt

I/088 I

TURNMBERZSH)
u [M%7E

o SCUNE R MRS
B SR
SRR
- M EE
0 SCUNE R M
B SCiRE

|% i% l"
7 |
859 100.00% 75108% 10000% ¢ 43%

II/m#A
Il AR TER

8
I#A miFLm  SRHtET

B S4sRERE FUEBBAMIGKR T RMBERIERE
45 5 248 /7 NextPharma .NMPA \FDA .EMA , Antibody Society £ # .,
Figure 6 Tumor indication landscape of clinical and marketed multispecific antibody and antibody-drug conjugates

Compiled based on data from Pharmcube NextPharma, NMPA, FDA, EMA, and Antibody Society.

BEINARAE 7T, 3K R4 0E S T H RAA Rk 5 0
AT DhEnhertufFEHY 8 413537.52. 9570 BRI
b 2 3 R, B T R B A T A B
Tl A2 M PR e SR i [ s, B2 B3 B Rl e 4 Y 4%
O TT o HOR B A4 = DL RN (B 5 Rl A
1B AR WU S, ARl R/ =315 ADCZS I BT % 1%
Bl 1 R G A AR R
3.1 ZEMEELSLEFE EH

R SR SHUREIZG Y O N AR
SRR IS PR Z Dierl & L H £5
i PR EE 25 BE )7 NextPharma A M 4% [ 53/ b [X 24
WEHLA G PR ET- 5 3 98 A BE (et H
H20254E12 A8 H ), B E20254E 12 7 , 245 Ttk
TR 255 53 ) o5 4 BRIG BRY TR ST R 2558
2k 1926.45%F130.21%, H &4 HeFFe: BT (ET7) . W
Yoy RAE , 2R DU OB R 325, sk 1)
=L BT R Y U3 s ADC 2 YA SR B A
X259 T2 000, (RIS 1 408 o 28 e - G 28 ) A B4
BRI NIk Ai S A B
B 70% M 7ERF I B | J& 23R & R0 01 & 1
i, b ETE XTS5 ADC 245 ) Gl A I R A 45 i 3
JE AR E L, Z U ReHUARTT A T U IR S A AT
2R RIS %

SRS ER
OB 2.86%
0.25%

E7 Sk E AR RE R KBS R R P E
=37
Figure 7 Type distribution and China-US share in the
clinical pipeline of innovative antitumor antibody

3.2 RN, HiAMER A K
AL ADC 25 it b i B 5 S U



2 5,5 ZIREPUAITEE AV A IS R —— 20254 X/ = B S PRI 254 Kk R A 291
20
18
. 2
16 WEHS  mXWi  WRIC  wADC
o 14 |
1 12
&K 3 1 4
= 10 0
o 3
§ 1 3
' 6 8
4 2
) ’ I B I 11 1 0 I I
conn Bl o n NARRRENHEE
— N O ~N00 O — Al N T VN O XN — AN NN T VO~ 0 ™ — AN N <t n
AN DN O OO OO OO OO e e e e e e aagagaaaaaqa
AN DD OO OO O OO OO OO OO oo o oo S O O O O
ﬁﬁﬁﬁﬁ [o\ I\ I o\l o\ I o\ BN o\ I o\ Il o\ Bl o\ Il o\ Hi o\ Il o\ Bl o\ Il o\ Bl o\ I o\ Bl o\ Il o\ Bl o\ I o\ Bl o\ Il o\ Bl o\ i o\ Il o\ |
HHUED

B8 kTR AR EEHEES

Figure 8 Annual trends in the number of approved global innovative antitumor antibody
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TableS Three innovative tumor bispecific antibodies approved and launched globally in 2025 and 2026

T2 KAL) EiLYSy AT HALE R AT
Lynozyfic R p AT 25 BCMAxCD3 B izgin [R91/2025
Removab Alled V] EpCAMxCD3 iR A N K rf /20250
Retlirafusp alfa E5i B 24 PDL1xTGF-B ER R /2026

R6  2025F IR ETHAI4TAPBADCEIFTZY

Table 6 Four innovative tumor ADC drugs approved and launched globally in 2025
(L RN LYY FRAEIE IR HHER AT
Emrelis R IEAYE c-Met AEBERAE /N2 it il FE[E/2025
Yk THEG B2y HER2 Ak /Nt s rft /2025
= FHE A HER2 HER2PH 2L s HrE/2025
Fptife IREAH) EGFR CA /2025




292 HA 202544 iy fEE R AT AT 4 A

H38%:

¥y 5 43k45%L 1, 202641 H E 4 53K ADCHIS O
LAt i, 2307 dhitE ATk b 7 s pERy
Bt. LATROP2-ADC .CD3xBCMA M4 MR E N
T AR GRS M AL (U E R RFEGNC-035 7
H:¥Cadonilimaba ) , 8 B EIPRIA AT . SRR
ORI J5 T3 B (0 E 7R IZSEE R B
B S R B W g /N AR S 4 BR
ZUIREPUAR A% R Th B 2 —
4 RE

XL/ =31 5 ADCYINE N YT HiiAs7 528
(A% T ], H R R BRI N 7 F 45 A4
HIRAZHAIKZ T F 5897 B0 R g0
FH . AR, A B IK S P AR A BRI BT PR
A 40 5 48 00 03 LA R A AR P 2 15 R i) ok
W BURYT K O 5 ADCRI A TE S, ) 45
A % DhRESE 20T AR I HLSI B B ] 5 5 ) 38
o X—ag B AT T N 2R,
HTEIRTT I 1, S XA R R s A e = sk
T FURS R T i+

5T, AR A ) BCHRE OK B 5 PR R
B, NTHEBSZHFRARREMS, BERAT
B R R BLAG HERE S e /1 AR . i %
Bl el R A A R s I Al 2 9 T
BERIT I A RSB PR & 5 R TR B 25 ST A
RITIHTIAR-BOREE SIS A B sl % R
FRE M, R 4 AR 380 1 PR A e P A e 2 )
W, ARSI OSSR LIRS T 5
BSOS UFBRAE AR, O o3 THADC S 28 5t
AR B2 1) S S 4

HIWR Pk FOiferen R 58En,. —m,
I E S AL G 1 WL 5 ADCIRVEW; | 1] 2245
SEHEPUR OBET T) 2 2 H i ADC T R ADCAE
BB IER (KRBT — 25 ZRE I PR RIIR YT B .
F—J7 i, HAEL I e iR & IEAESE— P4 TE
PUATIRE AL . PUIAE SL0E W E A i 2k fAk, mT
BEBEER (A0 R A D BB AL, Bk B
W —ANBUR S A3, AT S URETT  Be AR A E 2
FHFTERS , SCE G P | 35 o R it oM G e G A 1
FELWTAE AR A sE PEVE T . D, PiiR-BEEE R i A IR
(AbLecs )i 1 #1 i) [offd 22 DRSS , FERE T T ks e
JERHTIEAE bR B PUAR I E RN EARY R E

B e~ =

T3hh 5 IR T SR T I 4558 . mRNA/
DNAZRS AR BA A A A Sk, A B i
AP R A MR, TS B AL JRIR e 25, 32
THEz et S Kk, RV AR, (IR T
MRS A B [ PR P A AR AR

[1] Buyukgolcigezli I, Tenekeci AK, Sahin IH. Opportunities
and challenges in antibody-drug conjugates for cancer
therapy: a new era for cancer treatment. Cancers (Basel),
2025, 17: 958.

[2] Crescioli S, Kaplon H, Chenoweth A, et al. Antibodies
to watch in 2026. MAbs, 2026, 18: 2614669.

[3] WeiQ, Li P, Yang T, et al. The promise and challenges
of combination therapies with antibody-drug conjugates
in solid tumors. J Hematol Oncol, 2024, 17: 1.

[4] Shan KS, Musleh Ud Din S, Dalal S, et al. Bispecific
antibodies in solid tumors: advances and challenges. Int
J Mol Sci, 2025, 26: 5838.

[5] LiuX, Le Gall C, Alexander RK, et al. Nanobody-based
bispecific antibody engagers targeting CTLA-4 or PD-
L1 for cancer immunotherapy. Nat Biomed Eng, 2026,
10: 39-55.

[6] Fenis A, Demaria O, Gauthier L, et al. New immune cell
engagers for cancer immunotherapy. Nat Rev Immunol,
2024, 24: 471-86.

[7] Shapir Itai Y, Barboy O, Salomon R, et al. Bispecific
dendritic-T cell engager potentiates anti-tumor immunity.
Cell, 2024, 187: 375-89.¢18.

[8] Pearce H, Croft W, Nicol SM, et al. Tissue-resident
memory T cells in pancreatic ductal adenocarcinoma
coexpress PD-1 and TIGIT and functional inhibition is
reversible by dual antibody blockade. Cancer Immunol
Res, 2023, 11: 435-49.

[9] Goebeler ME, Stuhler G, Bargou R. Bispecific and
multispecific antibodies in oncology: opportunities and
challenges. Nat Rev Clin Oncol, 2024, 21: 539-60.

[10] Tsuchikama K, Anami Y, Ha SYY, et al. Exploring the
next generation of antibody-drug conjugates. Nat Rev
Clin Oncol, 2024, 21: 203-23.

[11] Li H, Zhou Q, Cao N, et al. Nanobodies and their
derivatives: pioneering the future of cancer immunotherapy.
Cell Commun Signal, 2025, 23: 271.

[12] Gu Y, Wang Z, Wang Y. Bispecific antibody drug
conjugates: making 1+1>2. Acta Pharm Sin B, 2024, 14:
1965-86.



%A, Z IR R R 2B S SR ——20254E WL = S U2 K J 55 293

[13]

[14]

[15]

[16]

Izzo D, Ascione L, Guidi L, et al. Innovative payloads
for ADCs in cancer treatment: moving beyond the
selective delivery of chemotherapy. Ther Adv Med
Oncol, 2025, 17: 17588359241309461.

Journeaux T, Bernardes GJL. Homogeneous multi-payload
antibody-drug conjugates. Nat Chem, 2024, 16: 854-70.
Dong W, Wang W, Cao C. The evolution of antibody-
drug conjugates: toward accurate DAR and multi-
specificity. ChemMedChem, 2024, 19: €¢202400109.
Raje N, Anderson K, Einsele H, et al. Monitoring,
prophylaxis, and treatment of infections in patients with
MM receiving bispecific antibody therapy: consensus
recommendations from an expert panel. Blood Cancer J,
2023, 13: 116.

[17]

[18]

Crombie JL, Graff T, Falchi L, et al. Consensus
recommendations on the management of toxicity
associated with CD3xCD20 bispecific antibody therapy.
Blood, 2024, 143: 1565-75.

Liu H, Yong T, Zhang X, et al. Spatial regulation of
cancer-associated fibroblasts and tumor cells via pH-
responsive bispecific antibody delivery for enhanced
chemo-immunotherapy synergy. ACS Nano, 2025, 19:
11756-73.

Lou H, Cai H, Huang X, et al. Cadonilimab combined
with chemotherapy with or without bevacizumab as
first-line treatment in recurrent or metastatic cervical
cancer (COMPASSION-13): a phase 2 study. Clin
Cancer Res, 2024, 30: 1501-8.



