14 s F

¥R 4 2025 4F

- BERTTT R
DOI:10. 16262/j. enki. 1000-8217. 20250227. 008

AT s R B = ST # S =X

#3{* x % %

x  F =)

7% FRIK

SHA¥WE Y LER HEMES5 FHAEMNF, £ 200032

[ T] HHEALEHFFERN CELE, 15K M B 0 R 58 X oy 3 % 5 4908 o BT R F 0 4]
HREBERABRA T EZCERN B W EA RO E NE RN LR LR EE AW S
REAFHELINFAER R ERIE, EAREVT L&Y, L EEANE D B £
BE5E 5 W R 5L B B IR B Rk A 1B 30 T TR ROBME 63T 5 ot o VR LB B0 S ORI 3 R
BAWARE AEENFE HETRALEUAINKCL BT ERRBEFHRE, FE R
BREUMI AN EEEEWEFNAB I RBETERRARKXGHR, AWE LT FARET

Ul e

[R@EiA] MEARZTER KBRS R MR HET R REF

B 2 TR B T R R A i B 40T AR
LD P ARA B AS S RAE h b N KA B Y
BRI 2 — » Fo e R B 2 F 58 o 2 ok 1 8 B A2
FHIFIE 22 RUR 2 i i LA 3 1 1) B8 256 il 1 5 B
PLTE B P27 10 K Je LA KA PR 8 i 4 5l s 2R
Fleeti e ey r a2 ey e Rl R R
DAREHRRR 0 e g b R i T
AT 38 J58 T 1% BV i i S 2R 9 A ) R Gk
A FCA A A L SR, X AR — W kB 48
6 2 DA T FE Y 5K o T AR R KO 9K Bl B ik
T8 S TS IOCRE B B H BRI TR RS K B
BT 5 A5 A DR 2B i B 2 H R R D7 IR B
J1. FTRAFE A BRI K 0 e J TE kAR 2R AL BT
F1JE S 7 P S0 A0 AR FEA B8 5 5 12 RIDRE
HKIUEIME YA A AR SO 2 T 5 90 XA I R )
JO7FH R J ML HE A o3 A AT AR R R AL A F 5K
RASCHE H% By B b 96 A 1 2 oo 308 42 40 0 B I 5
SR I O 8 I A A B S PR ST (P07 B 1)

W e B 19 .2024-12-04 5 f& 8] H ] . 2025-02-21

A MR 5T (17 80 “1007) 2 TR i R AH G 1 T B
et TRE,

1 MEFHEXNEL

BhA 5290 A 16 78 12 Dy S i 9 A0 B B
b 3 [ (A BT RE A 14 BEE | 7 12 AR S S LY L AR B T
FHA R R B RIAE 2L AN T7 18 . 500 57 AL
BY BTN 53 B g 20 A U 5T T AR b 4R T T R o
WFSE I HERG PRI AT S L AR BE S IR A A2 ST A
BRI R AL, BF 58 98 OO A — A 22, 1 2 A
Wils {5 BB, IE A E W At S - E R
(Thomas Kuhn) Jr & . BHITF i 3 19 % 22 38 5 I T 1H
91 2T fifp DR 52 4% TR RIS ) Jmg PR L 3 ol B 2 B
BEI R M E R RAER TR, 241k
Breawtstdi N a b 7 24 Br Bey e, B R &5 &
F U« 4% (Jim Gray) B85 7 RFEAF 5T 10 X0 pd A4
R R B 2 e L B A R R i L
R R 2 T 2 98 3R 38 28 O Bk ZE N H

* RSO [ K A SRR o 2 2 B 373 WU R IR T HE I A A R

%% WFVE#H  Email: fan. jia@zs-hospital. sh. cn

SIS B, ok, R IR, MR IGRFBLE AT BN, b EBERES, 2025, 39(1) . 14—23.

Fan J, Gao Q, Dong LQ. A new paradigm for clinical cancer research. Bulletin of National Natural Science Foundation of China,

2025, 39(1): 14-23. (in Chinese)




398 H1M

BEREAF - IR PR 24 BF 500 X 15

R T A2 R LR, (D 2
Bk DL 00 3 SO SE o £ 5, 5 i 58 i W4 A
SRILG I AT S0 06 R4 9 3 B R R B 1 KR
(2) BRI . B S0 50 2% 1 0 B Bk 2 5 4 ) 2
VO U T, 3 Ak AR RN U 48 4 BT R R E AR A Y N A
JRFE, (3) BRI b PS4 S
0TI ME FE B 38 222 3R T DL R A A AR Bk
R e HAR LS, (o) BE R R R
Pl Bt 20 2 F AR 1 % R B B 2 R 5 R
9T, o 20 2 4 2 KOBONE 3R 3l R A L 25 45 B
W LI R T B L i 0% 18 78 Bl 7E S0 Hh i TR 2
FFR R A ) R Be—— B A R
3, IE7E A W I 4 Al e B i R A AR B
WA B R 4 B S 2 R R S 4L B0 LT BT R A
P RIS IR T B B, A% e 0 5% O vk Y SR R P i
B G B 3K B B2 A i IR E R R G
4 i AT 4R AIE T BT AR

TE A AR A Bk AR Y i A Y AR, aX b
PABCAR 0y %0 B B 9 A 2 I 7 5 4 3 A B L 5
TG T 1% G 52 56 1 BE 10 4 1 0 4 PR i AL,
1o B A P RO 1) TR A Ry B R E X R 2
F AT B R I T RE T OB 4R . KR
8RN T R 25 4 i Jd 1R 58 AS B ASUAN AR o 1% 4t
B4 S 6 R B L T R 3 RS o 8 B 3 B A
AR 4 Joy WA 7% i 98 2 2B R K IR ) L A 3k
RIS W AL T 7 58 LA B STt RS A T SR T
A SR HeAn T ORORURR IR 4 0 A & B
HRTE A 7 PR R e 4 S SR L i P Y
EGFR 755 PR K@ () BRAF 78 5 0P $8 b
) BRCA1/2 78 5 LA K U4 i 1) FGFR2 fh &

=
A5

2 RS T e R e

Bt 2 IF 58 B 10 T S8 A T i PR A 6 = T 2 31
FIETE S0 i BT R A B8 55, AL S0 i B — L6 15 5
K B0 e AR 2 OE 5 LARRHR 9 %0 19 22 46 JEERLHTE 5 ik AR
ERRLA B OREE T T RAZ A R YT B L S R
FHHY BT B B30 e 2R
2.1 HEEHEERMEFARABERABERHE

5294

AR PRI M AR 552 T 3 0 8 DRl R LA B TR 2 )
R 0 BT A5 B AR DT b Y S 36 21 2 | R LA 2 2 KL
3 8 7 e R A T AR R R ML . XM T Wk N (X RE 8
IR HE T | 3 B8 e B AL ¢ 5 vk wfE L5 5E 1Y) R AL

B WA EARTF B, (1) 24 2R 50 .l %
B LR A 2 e S 2 2 B B AL 2 L 2 ) 2 R
U 2H 2 55 22 A 21 2 B L 4 TR AT IR Y AR ) o
it A B T & B 0 A DA R R T R S, Bl
b R 5 TR 3R 3K 5 R AR 5 A KR L 4 s i R
UM FEAS R ER 5T T 1 sh 28 Ak, S AR IR 97 2
PEARHET (20 AR B - R L AR
S0 AN B B IR YT N REAE S I R R B L
bR R A I 25 A R R O R B R ) R A R 2
SELT A TR P 5 S R 48 (CCDSHYY Ry IiF
T MEAR R I LA R T 1S FRE T N A A AR AR
. (3 NTH RS R85 k.l ok TR 2 ) S 4
A AT TE R FAR L W (A CT/MRI 89 98 A 34
ED 2 UL O B | Sh AT RN I A AR AR T
A5 R

R 5000 9K 3h 89 116 PR i 988 2 8 AR 19 1 FH 7 i
L KU 5 PR G . (1) 8 B2 1, 8 A% R g R
S5 ILZ G 5] K BRI EF Cn 36 A B 5 Bopt
By A 5 (2) B30 Dt D Can Uil 25 B i v 3 =i N ol
S A AN W RE A RS 7 A5 AT PSR Y < BT
R BT AR AR T JE R BT 5 (3) BEARJZ T, 2 415
P 2 2 vk B B0 PR 45 ) CAn i i SR B R
S0 AT X HURE A Bty KURS: Can 5215 808 2L o) i 4%
B IZ W e At s (4) 2R P% )2 T . A = R AT
R BCBAR ST 5 38 4E 0 S AR AT RE BT R B T R IR
T8, 3L )2 MLAR THI I 7 AR T Rk e i, BRI, S B
IR Bl F A Y BT R 82 K R AR 20 ST 22 2F B P D3R B
HE4E
2.2 GIFAEFTEX TG K KB A5 A

e DR fi 83 = A 5% 1F 78 28 57 1 4% G2 BRI 9 =X 1) 5
P ok sh AR X G AR Ll B A B A
RGE Y 2 AAE T B, 76 R 1 2 W LA IR
3R YT L K v IR 52 2% i 245 AL ) 1Y) BF 5 B AR T %8
e M 2 HE Bl 8 E A T DR ME BT RS AR AR IR T
i,
2.2.1 METHHE L8R

B 9K 2h BRI KRB % A b 98 i) T B A
i 5 v % VR L R O O AR R O K R R
V1A VA 8 A I TP i O . — T A R e
S miRNA LA K ofDNA H 3 Ak %5 48 A5 7T 52 B i
o Y L SUT 0 A RS Y 55— i a4 A i T
PP A A i 988 40 i (CTCO) ANiE B DNA (etDNA) %5
Fif R P AT A 0 PR R R 4O A Bl A R
B, B AR i 8 YA %) S B 5 AR 3 ] O B o 0t R



16 s F

¥R 4 2025 4F

VAT L, & e FAI2 Wy ok 1 S8 vk it e .
2.2.2 FFEABRKEELFEYZRE

ZIUESE E 4 8 TR 10 28 A8 FR A, A 45 = 0
WA 5 (TERT Ja 8h F.TP53 L X CTNNBI) .
e (o, i 2 DL B S S (1g M1 8q #7484, 4q/8p/16p/17p
F0) VA M i Bk (WNT 38 # . mTOR DL K&
MAPK 9130 25 710 A X X 2643 7 9K 3h A 57
) B A 1 R B AR R VR T A R 2 S . B R I 40 i
IS BR TS — SR YT R AL S A A A
771 LA Bz 22 38008 3 10 ) CTKD &b, B %5 BT 988 A 9K
Bl AR S 38 T 5T I AN J a2 IF R
2.2.3  LIRAY B B K et th

JH-988 36 T — 1 T ek o R i 24 ) 3 3 R 245 4 1Y
XU PR . 25 4k 20 27 i B 3 A0 486 7 IV Rg 4 28 TOA B
Y S AR AR, F T 00 4 5 VA O 0 9T R S LT 24 AL
il o A5 F5 i 98 € A% B g (B B R E B AR S LA R T
240 J 5 bR 5 DR AT B i TCT 3R 7 AR,
I S A Y s 2 2 B P G R R BT 1 43 B 4 v
B IR T N B TR AR TR DL 4R R I R
BAESZHE . AN TK it 25 i 3,38 i
CRISPR-Cas9 i[5 i 6 55 /&5 8 it 52 R #8787 EGFR
[ 1) 2 45 8T T B PR T 9 X AR e TR T IR
N T4 T BCA T EGFR #0371 5 6 (R 8 e
Ml BEPES X — B R AT E T FR AT iR A
BT 5097 OB Z 18] 56 & A HL R, o AL BLA A
7RIS AR T U0 SE AT AT AR AR
2.3 FEXAWNEHNBEERE . RBEECIFT S

MEE L E R

1244 Iivg 2= W F 98 5697 B9 AR, AT IE
AbF— A B R B T 1 O 1T RS M IR S Y ROk 1 %
EN IR — AN @ L 1Y B bR L 0 1E — 25 200k ) 35
W EEAR . BRIRIGR T 0 A ok TE R L I UR 1SS REE O
AU Sk BIRT (07 217 55 1l PRS2 1 ¥ 2 P b (17
FN“100”) PR IFATIK Bl I3 B Bp [F 4 A . 33 A XU
LIRS Tl = W N ok S e 3 T e 197 N = e [T o
T Ry R B AT A SRy R A 4R R T A
KA MR AL 5,
2.3.1 AR KeIHEAMATR(07F 1)

MTEENA R MR E . 456 Tk 8 1Y S il
WF9E E LR AT INFEIF 1A 0 I VB 5T, X S wiF 5%
AR BB NS 76 H IS R B AR b S8 TE B A 1 5 L T
A58 IR YT B AR . BT R I RIS S AL TR R
A Y GERINE T RE , IFHE B 1 R A 46l i AR AR 1 AR
g, filhn , Bk B N TG R IR iR 9T i PD-1

1] GeUBE VA YT ML I 3R A5 2018 4F 5 D1 JR A= B 2 Bk IR
R K E R K AW - A AR (James P
Alison) il H A Fp g 22 F AR JEAf (Tasuku Honjo) , LA
Kot BE ) TR e xE T 40 i 383 50 ok 9 o S 1 e D
CD19 CAR-T 7 Carl June, i i I Sk 1 37 A8 4
T T SR IR T bR S S SRR SE A H AR
AR T B R 8 R A BIL R 8 A 4 ROV TE 19 3R
ST, BT IR YT T B R MUR RN 12 W 5
gl W 7 R REN B 5T e LR R ol B 5 2 NI A 95
2 2R S AT A TR T A R 1) R O B/ g
IR 5 LN

2.3.2 EERAMBYLFREXC17E1007)

HOR B SRR FFE . 5L
BER AT A0 9 WM AR AN (] L A2 B A b 12 T
20 5 AR T R Il R 2 6 YRR3R S R
PEBY & FEADLAL . %5 ) SR AE © A IR YT 7 5 1Y ik
filh b BEAT RS 10 BT 5 SO e 2 SR T ORI
P& TH AN G A A TR AR R .l BT YRR I S
XM B IA LI I R IR YT AR AR
Thil RIT 85, AL 65 20 I7 18 0 LA S R 53R 97 SR I
WRMZ ERIMELEGIRIT A5 .

G T AR T 5 Al PRIA T AR B 2 U T
3 e AR SR I 1 2 PR AR . S AN 7E S K
P 1) Bl A 5 F8CR T E E 1) BOR 2P 22 T 4R )
5 (A5 8T BIR IT J7 1 R R BB A8 U E A I PR 1
FH R — A MR P (R R, LR, RS 1R 9T R
By YT E A UG T W3 AT R BOR R R A BR
I7 SO 22 SR AR AEAE S A0 A FE — 2D 2 S IR T ARG
PEFIASEACTE R . BRI, B2 R R A DU AU 2 A 4
FWTTEHE T o B R A O A BT R 40 0T IO
i et

3 “17E“100”8) T MR AR BIS T A
e, BB S R B

JH- 440 68 CHCCO A A IH A8 9 GCCAD 2 75 Fh
Foc e U ELBER B 48 45 T A DR K M U SR e
M T B S T AR AR 22 L 2 R (B
) 5 A ) AE K 2 B ) rh i 2 R AR B 45 A
BREE Rk P SRR IR A IR T SR W I A8 T A L A
Shy JHT- 240 B g 0 EE P IR S TR T 0 S M D 1l .
S5GR n) Ge FAR YT B IR O AL 2 T A
BT R R AR W B T IR YT R A A
(OS) ML H#E A 1731 (PFS) BRI T A “1+1
=27 RE R .



398 H1M

BEREAF - IR PR 24 BF 500 X 17

3.1 BrPaREBLSIaTT R

JFF 40 B g 1) %2 AR 3% 2 B R 9 # (HBV) | 7 Al
JF R 95 8 CHC V) DR 1 95 R o 6 55 2 &
R R Z A T Xk TR0 R bR o 4
FARYIBE (RO & B 16 /36 M6 )7 FBE. 2R,
29 70 % W SR E AE S W o 30T L L IE AR IR T
AEAETCEZER . e A YT 5 IR T B Ik
A LRy A g 20 R T ) G B SR
3011 ¥ELEHEEERE

LR 258 © AR JE (Lenvatinib) MR $i2 4k e
(Sorafenib) &)z FH T 40 JfL 6 0936 97 1 B0 14
U A A4, T8 2 0 ] 22 B A7 A I SRR R (RTKO
VEGFR 1 PDGFRP 45 7] & % 30 ) i g A L (0 H
LYY RAEVE 2 B P e R gk U H X
TR BE3 h 52 4% 1) W 01 988 J8 8, 78 LEAP-002 BiF
KRB A OS R 19. 2 NP, Sy
oA A5 51 (ICTs) , 41 49 28 BT (Nivolumab) ™ | iy
1 F) Bk 20 BT (Pembrolizumab) ™ | F Hit BH ¥k 2 Bt
(Camrelizumab) "% % 75 F Bk B 37T ( Tislelizumab) B
A Hop R oy B 2 AR AL N I A0 M IR IT &
SR o B — 1) G2 T 7 R A 17 2% 3R AT A ALK R 1) 2 A
T A 928 T A 5 00 ) 5 i 1 R R AR R O R 1
2 3] . 2 BRI
3.1.2 R RBEATHT AR LMK

G ETRYT 5 0 1 VR T IR A 0 L Rk BT 4
FEIRIT I — D EE R R IT I . X i AN BT ) BRI
21 3 119 8 3 BT R 2R BT (Atezolizumab) Bt A
D14% B8 BT (Bevacizumab) W] f 3 2 3% 20 A4 A W97
(19.2 A~ A) (IMbravel50 #F53) Y, I3 T M B 24
W6 IF 1) LASRBE YA 97 N JE Bl B 6536 97 O 1 B 4, B
J5 ORIENT-32 B 58 GiA A\ &7 BK & 35 M W) DL K&
CARES-310 (R Hii 0l Bk 15 5 Bl i 8 Je ) 4 8w 1%
AT RRR G R e B AER A
fit B 22 2 (R R Ve P8 12 7 36 /8 ) - A 0 6 300 i o8
fbRifE—2ia r Jr 257, AL ICT 5 TKI 44t
R T R PMNRZON . S R e Bk A TR B
L (LEAP-002 #5% . h 2 OS h 26,3 H) LK F1H
TR W L Bl ) Bk BT (COSMIC-312 BF 5% ) — 2k iR
7 T 9 1Y % WL 22 fit 2 PFS 14 W 2 55 T 5 4l 4 )
2550 H R 2 3 B I A BIF 5 4 L 7R T SR BT 5T
HHRESE— L HER, WA R AR T
o B IR T L A5 43 W 30 R A RS T U0 R R
BFTEIRYT a0 B 4 N 2 R R, A
M AT LSRRI EF AR AL AE TR A 63 £

B 30 T A8 6 TKIT B8R A PD-1 397 5. 24 %0 1
AT YIBR B AT TRV S, FARBEN 2 4
AR IR 95, 800, M R B3 T B 3 0 1) TS
ghJst,

g5 TR L R B A B O A AR L S R kA
] 36 7 45 SR W 6 T A LR IR 9T b R B B R Y
PRI 5 B R 5 5 VA T R0 | JE K AR A I A OGS
Tl
3.2 HABEERBKSETRIERE

JFF P ELAE 96 R Sk 5 — KD 2 e Y O 3 b gt
HERREGAE TS ICCA 51012 I 1H
M CEPERREE S . BRI DR ICF AR ARYT BT A
NIRYT VB I0) G e VR T 4 2 PR T 7 =0, AR AR A7
RALN 10% ~23% . H iR U & 37 06 9T 3
W H RGO S Ak iICCA [RE TR .
3.2.1 HHALFREFERE

WAL IR A (GC 7 %) B8z N T
ANTT Y 57 7% M I 9 IR ER L ABC-02 5% B
& GC I ZEAEH AL OS F1 PEFS J7 T 24 ¢ 30 1 & 4 1%
SRR AL 7T A AR 8 A O Hfli by O & 4%
A IR A T B (GS R MR Bl IS R
YR (XELOX J5 %) W on th AMEF GC FE M
Jrat e I, kT 7 Z a0 AE N R AT I R iCCA
BEFAIRIT AR T S, BRI SR alifbyT T B
FE KA AE I 5 T VR AT A RR AR Sk i — D IR R
T RPE IR T N IR A s b By 8, KEYNOTE-
158 BF 52 R WA 1R 2R B P iR 97 iICCA 85 g % 3K
P B I RT3, H i OS Al PES 43 Bilik 3 24. 3
AHF A2 A H R B £ X MSI-H/dMMR (1) B
WIRE A 0 i NCCN 45 B i 15 4 FH i 15 )
TRAP/E R iICCA 2 UL BiGyr et .
3.2.2 AT BEA R E AT iICCA %77 Ra

R T R AT I SOM S, IR T S5 4kT
A N BGA B AF SR B F S . TOPAZ-1 #fF 58
BRR T 7 A 5 B A AR JE $ 5T (Durvalumab)
Xt GC %6 -+ %2 BERI A I i 93 IR 38 988 19 97 3%, b
7 OS 435 12.8 S HF 11,5 4~ H (P<<0.05), H
5 Ak YT A B 56 G 4TI R AR 20 Y0 AS AT 1) B e A
ol A% M I Pk iR R AR T LR L R
KEYNOTE-966 A58 iFE 81 T i Fl 2k s gt 5 GC Jr
LA TRIT YT A B B R A OS ik
) 12,7 AL YLE T e A AT A IR E i
BIT PR ZEREE LA L A AR e TR Y A B
TR T, SRR e R T I IS R VD R 4R



18 s F

¥R 4 2025 4F

(GEMOX) 1“4 2 =15k J5 28 716 97 A nl 41 B 16 15
ICCA Y B (B vty 1T 300 1 IR 38 56 2504 0 7 A0 3
B R (ORR) Ky 80%, Hfii OS K 22. 5 4
AU R B SR 1 TIT 3090 R I 58 e © 4K 45 4K 3L I
@,

FH AT UL 6B IR T 5 FE 0 kR O — Bk ek
M ETE G R 28 56 5 H b 0 58 35 F 2 2 ek &
M. IR 1936 9T UL R i GEMOX 7 &
SEG AT 45 A BT X — i i SR T
T ANFRITHLE 25 9697 AW Ak 5 414
Bifi 5 %k e 2 — AT — B ] 3R T (9 38 A0 B, R Ok AT
RESMATE 2R T A BT RN A G, #—
A 9T RO FE RIE
3.2.3 A ToHTHEBIREEERESGITH R

BT LR S s A, 0 g B AT — Sl AR 1Y
A B ER ], TN R E
HE TR0 3 P 3% T 90 HE el 22 4 2 Sy BIK 3 6 I BT 5
B fudE TP53 .KRAS . IDHI %57 L) f FGFR2
Al A A HER2 4786 2% i sLJF R T 2 3004 % iR
I R E 8 IR iy B A R I R K 5, A 45 A8 )
FGFR2 & (il >k # Jé . CTR20201757) . HER2 "
H(IAH0968, CTR20223087) 1) Z T Iifi IR 5. 1t
HNFRATTIE & BLHE AT TP53/KRAS X% 25 ()9 A 1
Jo e 2%, 0% W 4 I8 f7 4 CLDNI18. 2 & &5 1 3
S B XHZ T 4H B8 E #E m CLDNI18. 2 A B 50 3
o gE i 245 Mb R A R . e R AT R T
CLDN18+ 4922 JIH A48 i it IR 328 56 , 78 77) & 228 34 B B¢
MEEH) 6 A7 B H Y 3 A (50%) SH T ORR B A&
PD-1 3697 B B U 19 %2 4 RA 800 Bt i 98 5 2
(LM-302, NCT05994001)"" , {0 1 T IIfi & ik 46 %
oA PR X b 3 R e 2 AR 1 AR A R S AR AR IR T
A B AR,

4 “O"EI"HIRBEAR - REFERES
Tr 5% B

JF9 12 36 HF J R R SR TF L0731 17 1 U5 3k 8]
B TR MR & A 1 4y F AL T4k AR 0 TR T
MOIFRRAEBCN SR IT TR, MEHAR
P AN T 22 25 B0 i 0 | e PR s i R A S i TR
B 2E — 25 T 9 i A O A R A M 1)
SEEIGINE S
4.1 IFHERELEREAGR

JHF- 965 1 5 30032 W — L2 i R 40 R ) B K B
YT E R (USRI G 2 1 CAFP) R U 2 8% T

12 I8 0% 0 A (0 FG s M AR S AR SR e ik
Tl 2 R 12 W7 B0 5 oK AFP B R I 2 BB R 2
VA ORI T A R H B X DR & Kk S BH A ik e G
T S PURS MEMA IR . BT 0TI — A, G O BE R Ah
JE I AR B miRNA I #5402 A A
RPEBETIRE A T 30% (UK 81. 8% . 4%
S 83. 590 B T B & AY [ PR B miRNA
JF 9 S 450 B 28 2 o0 I PR IR 36 IE (=1 812)
Ji 3R 5K 2 5 B R (NMPA) = 2R B 9T 28 iU
WHIE, B A7 E 78 4 B 500 K = W B Be b ik 47 JF
95 R0 0 A K I PR I2 A L FRAR I R 1K 3 T AR NIK

AR, R B RO 0 A a7 25 T3 T of[DNA H
ALK AR B CER . T DNA H LAk 55 3% 00 st
{55 B & A 2UR S Pk L BRIk ml LA 3% M i ke
i TR T A A i S 1 A 0 9 Rl R 31 0 A A2
Ko S PRAER A 2L N A T RE . Ak B FE T R
TRAE R R ofDNA H B AL I 3 R F &
ELSA-seq, i SE P BB DNA A5 84 , H AUk
PEJE NGS F1 i 20 207 PCR U PE R 10 45 L
R T ofDNA W AL 5992 95 Fh L G
BT AR AR, ETHFEHEATFRNZ
J§ FP R 0% THUNDER H, ELSA-seq (36 16. 2 Jj
A CpG DL A K T N 6 Fh g & e iE (il ges L &4
S T 9 T TR L O SR AN 25 B ) I S B T s b
AE Y L0 T, L RE S MO 98.9%0, B ME R
69. 1% , 4 ZLW R (9 v 4 ok 83. 206, Hirpr T~11
RORRE Ol 43,896, FE B SC i LA 0L o, 3 B Y il
39. 7% ~46. 4% Y I 309 9 A B AT E S0 B2 L 5
SRR AR BN T 33. 1% ~40. 4%, eI
HR B4 i S mb L FH T TS VAL 6 B & J 0 (il
BRI N L 0D S A4S B ) F
oI A L T 9 AT A7 2 B9 PREVENT #F 585 L K&
0 35 LT B B 2 s B 58 03 TR R PREDICT
L IE R I R v 0 A B Ol i < — TR I I R
Iy FH B 7 I S0 A
4.2 REEE AT KBRS T ok Bg

Wi T R 0 A 0 B R JE & N TR R IT IR
WA T R 5 T 1 2R A . F 9 % BT A 440 A % 3
e 5 H L AR KRBV, X — &I HIRIT R
WS P AT B 4R T 1 2 B T R ) 2 T U AN NG A B
R R A S 9 B DA B S 8 SR B A A 3K AL

JHF 9 240 0 5 s 9 0 4 4 iR 7 W IR A O L X —
PG HEFR R “ Warburg” 8% B, 3k — 10 5 % 5 4 )
15 28 1 R 25 1 2 A 0 . CTNNBI JE N %



398 H1M

BEREAF - IR PR 24 BF 500 X 19

A5 SR G B i ALDOA 1Y i 12 16 % %5 M i
ALDOA 38 BB R Ak AR #F T WA R 42, S35 T
JFF 96 440 P 26 R B L B 1) ALDOA 5 AR 355 94
P BRI S 36 97 3 5 1L oAb MR % 1 3 i
1 FLIR A 2 55 I A 15 0 1 O 42, T 9 40 i
e LR 1 A Wi 7K Y- 25 v 3 o 1) A3 il L R b 1
ot A ) 22 080 9 s A8 S5 L 0 o R A K R
FE R AT SR, e Ah S8 KB SO A AR 1 “one-
two punch”y7 s, @i CDC7 il 5135 e 4 il 52 %
It CDCT Ml A Ak 4l A 3697 .

B T L ) b g AR A S B X A 85 v A
20 A 35 G R R TR T AR TV TR I I
Mo AT R G A M I Je T AR B8 v A7 A S 2 U0 ) 4
Mo (i MRC1+ CCL18-+ M2 kf F Ik 41 ) & 4= 15 3%
R 7 g A M LA T S 1 R 0 R T R R 4
BhAkT7 (NAC) 1T LA BH W7 33k Btk 25 04 &2 B 0y 1 A
H T IE BEEAT  ET X REIR T T 25 AR
IFN-a Al % 30 5= I 45 i 8 B 928 o B B3 v i) o A o4
TR S IA T T 25 0L 4R Y TFN-o BX A ICT
DA S 3 R T R B8R 9T YT ALY L oAb, Akt
KRAS % 7 #1 iCCA 8 3%, A1 & W H R A 1
ILIRN B4 5 ¥y & (IL1IRN-201/203) 0] 5 ¥ 4 i
RAEIAEE  IF 8 R = % GZMB+ CD8' T
2T 6 355 00 LA B A 2 400 A v el T R A £ 2
AR 2 G g2 5 i N 05 5 I e 3R AT A s ) e 2R AL
NE 1 ZEFEPH (Anakinra) 2230 7 5 2% A0+
Y R JR Se g b of 22K ik mRNA #8535 1k
K Z ALY A BB KRAS 748 B4 W AE
HIIR T R
4.3 BAHEXEREASIEUEERGNE

bR TALZGE T 40 B 5 35 1 24 A 03 A1 i S0 A
B H AR A B UARFE M NS5 T Mg — %k
L AERE B b [RRE T VR R R e 2 IR T I Bk O L 4
SR Hh MR 0 T B A i A G G 58 I I A 1Y) T e
R, GG ) PR I 32 S 5 LK
A SN o 17 AE AN ) 95 b e, R AT] 38 2ok 25 il 2 98 b ok
7 200 i Ty i e R R L & PR IR AR S R op ok 4
(HLA-DR-+CD74 +) 54 1fi 8 %7 A= 2 v P bz 41 g
(VEGFA+ SPP1+) HAG A A #Y 1 J5 2 3, 4 1) /2
HLA-DR+ CD74 -+ & v ¥ 7 4 fd H A5 58 K09 B Ji
PREERE S, AT XA KRASC™Y 8 U 357 o J5 e A f
PEBE R4 T 4 M, AT S8 S 0 e A S v T 40 i fe vz
At PRIl o E S S R Y IR OB SR I B I
HLA-DR-+ CD74 -+ i P50 40 i, A7 22 W 35 3 o

JF T S 8 YA 97 B RSORS00 i
(8 RPF 55 i R 1 S 1) 92 B A B T R R 4 3 B R
JYRORSY . AN AR E R R A B 40t R B
F ST R R B 4n i Bk A AN (EF)
IO 28 L T AS S A K o (GO B2 3% il 22 53 5 1T 938
(18 e 92 16 3% 5 1k 2 VD AH 6, E— 2B i AT X 28 B 41 i
FA K B AtM B 4 7E e vh R BB A T 4 i
(4 S8 T TR L O L5 S B8R T T 24 M AH G L il
i I i 3 G B0 P B A0 ML W] T g Y G
S NE Ik 3 R T I AL L e AN BT AR B R
oSV RRE T SRS U B4 G RE R A T R A 28 AR
(KRAS""" )" (gl & 1 Jf (FGFR2 .. BICCAI
A R — S AL R (POTEE ) L K9 2 i
(Flan HBVOS Y 0] % S B0 4 0k T 4 e b 3%
T PR A 3 1 0D R I R I 98 Iy 5 A S
Fif g ARG o S 5 . DRIk 3 o e JEF R b R B DAY
P B 5 DA R R S 2 S I A R B R B YR T
J7 Tl 353 R DG I PR 3K 56 AR T ik e
PTCV(GNOS-PV02) %i it} It 22 40 A i 983 3 i &
1L-12 B4 o] Bk TR HCC B3 . 3C 8T ORR
IKF] 30 %, Hih AT 7R 86. 4 %5 H 3 v | B BT B R
PE T AR & BRANE L g 27 mer KRG
T T 9 R I B 2 & A R 9 A 3 B i R
AT G958 B R BT A B I DT S B K Y
ok R AEAE I (19,3 ADMY
4.4 FEOMHYHESHWARER

S I Y 43 F RRAE (A0 TERT J8 8 F . TP53
M CTNNBI 278, 3 6 {k ¥ DL 8048 5 J WNT/
mTOR/MAPK 3 5 ) B ¥ £ 4 B g i, 3
3 KT 3 i I B Y 24 0 I R O 9 A T n e 4
e (1) FGFRA P Bl 30 1 590 - JH- 90 45 55 Mk s R Gk
FGFR4 F A FGF19(11 % By 8™ %8 ik
S R A IR B i R 4 B TR A S 22 e A ) )
2517 BLU-554 78 FGF19 BH ¥ e 10 ¥ 9 b e 31
17 % %W %, P R 4L 5.3 A~ A, H3B-
6527 (NCT02834780) Fl FGF401 (NCT02325739) % K.
W6 AR 50t B0 UE 1 i 2 A eS0T (2) MET )
il 770 . MET 3 [ 0 06 3 ok 28 48 /4 38 41 0F BT o ke
KTt 2517 E F 2 i TIT 380 PR AR 36 (2 =1 209)
Tivantinib A fEHE K 2 F7 E JE i 25 8 & 77 L 4R
IR R AL G RN AR 5% 1) IF K o R
MET #i50) (5 8 JeH ™, s 3R 5 o i 4 2 4
P BE ] (NCT02795429) , N ¥ MET 8 [4] 34
I7 W B AL T 1



20 wooE R % & 2025 4F
H?:}E‘:’E“O”@J “1”%@”%ﬁﬂ%£]ﬁ%zuﬂz§%ﬂ?ﬁB(] [8] Dong LQ., Lu DY, Chen R, et al. Proteogenomic
ié\ﬁ*%)% ’Eﬂ— miRNA Fl ¢fDNA q]%,ﬂzﬁ*%@ characterization identifies clinically relevant subgroups of
m@f%ﬂ?ﬁ@ﬁ%if%ﬁ E/J KE{ ¥B m )ﬂ:ﬁﬁ iﬁj L & intrahepatic cholangiocarcinoma. Cancer Cell, 2022, 40(1):
+ T8 S B 5 B 3 M AW
y \ . e s 7087, el5.
PPE PR S5 S A AT BT BB IR 9T O 1) £ T o
N 9 Xie DY, Ren ZG., Zhou J, et al. 2019 Chinese clinical
BIEIRIT RO .
guidelines for the management of hepatocellular carcinoma:
5 ﬂ;_q. H}F:;'*E_'Etﬂ__z‘n E Z ﬁﬁ' TS{ , E % g ﬁl] ::F‘:ﬁ E(J 5F£]. E}I: updates and insights. Hepatobiliary Surgery and Nutrition,
7
[10] Zheng BH, Liu LZ, Zhang ZZ, et al. Radiomics score: a
N 3 N A1) Ao )—\? ™. LYY
)&ﬂiﬂé ’ HEP@?QE‘E iﬂﬁ B 5% 1E oE A 5T} B]ﬁiﬁﬁ i3] potential prognostic imaging feature for postoperative
ﬁu%ﬁ KJ/I\E/% ’ jt,ﬁ\:%ﬁ ﬁ%ﬁﬁ**ﬂ%ﬁ Ié‘ﬁfﬁfj’k E/‘] '/;E lﬂz survival of solitary HCC patients. BMC Cancer, 2018, 18
PERL ] HES) T P29 R e i =0, Ao it (D: 1148,
%E%@ﬂzﬁii% ':P ﬂ_jj:lg H H?ﬁif%ﬂ:ﬁ 3] ﬁlﬁ'@ ’ Ef%:‘ [11] Lee KH. Choi GH, Yun J, et al. Machine learning-based
Eu%ﬁﬁgﬁ]ﬂ@%g%@ 0] gﬁg‘rﬁlk FNzs[a] ﬁ{j%?ﬁ IJ[EJ Yﬁy“f clinical ~ decision  support  system  for  treatment
?ﬁ% Eﬁ%%ﬁm %% i ﬂ%AgéﬁﬁF g QE%XT }ﬂ:rﬁﬁ,{ recommendation and overall survival prediction of
‘ E- ) > =) W A7 2 d Nl
N . . . hepatocellular carcinoma: a multi-center study. NPJ Digital
PR 00 4 T B A& oF B 58 SO RE IR R A 45 7 ALIR
Medicine, 2024, 7: 2.
7RG U mRNA JE 1 LR IR 259 55, UL J B )
[12] ZhouJ, Yu L, Gao X, et al. Plasma microRNA panel to
i AR D 9K B0 1 e R IR L KA R R MENR T TE KT
. diagnose hepatitis B virus-related hepatocellular carcinoma.
7= [74] N & 2y 2z N % e p
By AR R 5T SR B DR T AR K 3 i X Journal of Clinical Oncology, 2011, 29(36); 4781 —4788.
- e — e b EE o
T_F%E":H %’f’t Ilmﬂi—‘jtiﬁ: i 'T' EI/J 2 ]E'f/]f}zﬁ ’ ]X*':F [13] Gao Q, Lin YP, Li BS, et al. Unintrusive multi-cancer
ﬂ%ﬁﬁfﬁiﬂ‘E‘Jﬁﬂ%ﬁﬂﬁﬁéﬁﬁﬁiéﬂ?@ﬁﬁ%E@Eiﬁﬂi detection by circulating cell-free DNA  methylation
77‘11% , Ellﬁl %ﬂ%"ﬁ?{ Iy 7'(5’6 , f*’%é}ﬁ Eﬁﬁi#ﬁ?}?j ﬁlr’%-" 74[1‘, sequencing ( THUNDER ) : development and independent
ERIEYI:%/E%]“}\HLEQ%” “g%ﬂij{,%ﬂ%” E](J %ﬁﬁiﬁ s validation studies. Annals of Oncology, 2023, 34(5): 486—
— “ 2 S . JBF Y 95.
T 75 25 b 96 < B 9 1 4 o s AR 310K R IR 9T R 195
%w,r&&%m}{%%igijﬂ‘ﬁﬁﬁl[ﬁ%;ﬁ [14] Sun YF, Xu Y, Yang XR, et al. Circulating stem cell-like
epithelial cell adhesion molecule-positive tumor cells indicate
;95 % N Ek poor prognosis of hepatocellular carcinoma after curative
resection. Hepatology, 2013, 57(4): 1458—1468.
[1] Hey T, Trefethen A. The fourth paradigm 10 years on.
Inf ke Soek 2020, 42069, 441447 [15] Qu C, Wang Y, Wang P, et al. Detection of early-stage
niormatik Spektrum, ’ : .
hepatocellular ~ carcinoma in  asymptomatic =~ HBsAg-
[2] Strange K. The end of “naive reductionism”: rise of systems
s sitive individuals by liquid biopsy. Proceedings of th
biology or renaissance of physiology? American Journal of seropositive individuals by flauid blopsy. Froceedings of the
Phvsiol Cell Phvsiol 2005, 288(5): C368—C974 National Academy of Sciences of the United States of
ysiology-Cell Physiology . s 5): —C974.
America, 2019, 116(13): 6308—6312.
[3] Kuhn TS, Hacking 1. The Structure of Scientific
2alae At o 3 ° <1
Revolutions. Chicago: University of Chicago Press, 2012. [16] Ally A, Balasundaram M, Carlsen R, et al. Comprehensive
4 P. Sinha S. Ald K. ot ol Bix data in basi d and integrative genomic characterization of hepatocellular
iang P, Sinha S, ape K, et al. Big data in basic an
carcl a. Cell, 2017, 1 7): 1327—1341. e23.
translational cancer research. Nature Reviews Cancer, 2022, carcinoma. Cell 69T 13 J4l. ez
29, 625—639 [17] Jiang Y, Sun AH, Zhao Y. et al. Proteomics identifies new
(5] Hanahan D, Weinberg RA. Hallmarks of cancer: the next therapeutic targets of early-stage hepatocellular carcinoma.
generation, Cell, 2011, 144(5); 646—674. Nature, 2019, 567(7747): 257—261.
[6] Rodriguez H, Zenklusen JC. Staudt LM, et al. The next [18] Chowell D, Morris LGT, Grigg CM, et al. Patient HLA
horizon in precision oncology: Proteogenomics to inform class 1 genotype influences cancer response to checkpoint
cancer diagnosis and treatment. Cell, 2021, 184(7). 1661 — blockade immunotherapy. Science, 2018, 359(6375): 582—
1670. 587.
[7] Gao Q, Zhu HW, Dong LQ, et al. Integrated [19] Zaretsky JM, Garcia-Diaz A, Shin DS, et al. Mutations

proteogenomic characterization of HBV-related
hepatocellular carcinoma. Cell, 2019, 179(2):. 561—577.

e22.

associated with acquired resistance to PD-1 blockade in
melanoma. New England Journal of Medicine, 2016, 375

(9): 819—829.



H39% HE1H B AF . PRI R 2 D 5 B =X 21
[20] Gide TN, Quek C, Menzies AM, et al. Distinct immune cell [32] Qin SK, Ren ZG, Meng ZQ. et al. Camrelizumab in

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

populations define response to anti-PD-1 monotherapy and
anti-PD-1/anti-CTLA-4 Cell,
2019, 35(2): 238—255. e6.

Au L, Robert de

combined therapy. Cancer

Hatipoglu E, Massy M, et al.
Determinants of anti-PD-1 response and resistance in clear
2021, 39 (11):

cell renal cell carcinoma. Cancer Cell,

1497—1518. ell.

Torrens L, Montironi C, Puigvehi M., et al

Immunomodulatory effects of lenvatinib plus anti-
programmed cell death protein 1 in mice and rationale for
patient enrichment in hepatocellular carcinoma. Hepatology»
2021, 74(5): 2652—2669.

Jin HJ, Shi YP, Lv YY, et al. EGFR activation limits the
response of liver cancer to lenvatinib. Nature, 2021, 595.
730—734.

Sung H, Ferlay J, Siegel RL, et al. Global cancer statistics
2020: GLOBOCAN estimates of incidence and mortality
worldwide for 36 cancers in 185 countries. CA, 2021, 71
(3): 209—249.

El-Khoueiry AB, Sangro B, Yau T, et al. Nivolumab in
patients with advanced hepatocellular carcinoma (CheckMate
040) . phase 1/2 dose

an open-label, non-comparative,

escalation and expansion trial. The Lancet, 2017, 389
(10088): 2492—2502.
Llovet JM, Ricci S, Mazzaferro V, et al. Sorafenib in
advanced hepatocellular carcinoma. New England Journal of
Medicine, 2008, 359(4) . 378-—390.

Chen WQ, Xia CF, Zheng RS, et al. Disparities by

province, age, and sex in site-specific cancer burden
attributable to 23 potentially modifiable risk factors in
China: a comparative risk assessment. The Lancet Global
Health, 2019, 7(2): e257—e269.

Singal AG, El-Serag HB. Hepatocellular carcinoma from
epidemiology to prevention: translating knowledge into
practice. Clinical Gastroenterology and Hepatology, 2015,
13(12): 2140—2151.

Zhang WW, Lu SC, Hu BY, et al. PD-1 inhibitor combined
with lenvatinib for unresectable liver cancer as the conversion
therapy: an open-label, non-randomized, phase IV study.
Journal of Clinical Oncology. 2021, 39(15_suppl): el6173.
Finn RS, Kudo M, Merle P, et al. LBA34 Primary results
from the phase III LEAP-002 study: Lenvatinib plus
pembrolizumab versus lenvatinib as first-line (11.) therapy
for advanced hepatocellular carcinoma (aHCC). Annals of
Oncology, 2022, 33. S1401.

Zhu AX, Finn RS, Edeline J, et al. Pembrolizumab in
patients with advanced hepatocellular carcinoma previously
treated with sorafenib ( KEYNOTE-224 ): a non-
randomised, open-label phase 2 trial. The Lancet Oncology,

2018, 19(7): 940—952.

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

patients with previously treated advanced hepatocellular

carcinoma: a multicentre, open-label, parallel-group,
randomised, phase 2 trial. Lancet Oncology, 2020, 21(4):
571—580.

Edeline J, Merle P, Fang W], et al. Clinical outcomes
associated with tislelizumab in patients (pts) with advanced
hepatocellular carcinoma (HCC) who have been previously
treated with sorafenib (SOR) or lenvatinib (LEN) in
RATIONALE-208. Journal of Clinical Oncology, 2022, 40
(4_suppD : 420.
Finn RS, Qin SK, lkeda M, et al. Atezolizumab plus
bevacizumab in unresectable hepatocellular carcinoma. New
England Journal of Medicine, 2020, 382(20): 1894-—1905.
Ren ZG, Xu JM, Bai YX, et al

( IBL,05)

Sintilimab plus a

bevacizumab biosimilar versus sorafenib in

(ORIENT-32): a

unresectable hepatocellular carcinoma

randomised, open-label, phase 2—3 study. The Lancet
Oncology, 2021, 22(7) . 977-—990.
Qin SK, Chan SL, Gu SZ, et al. Camrelizumab plus

rivoceranib versus sorafenib as first-line therapy for
unresectable hepatocellular carcinoma ( CARES-310): a
randomised, open-label, international phase 3 study.
Lancet, 2023, 402(10408) . 1133—1146.
CRRVERTRZIT 6/ (2024 SERO IV ME TR E R 2. BE
PERFRE L TT 4R T (2024 SRR . HIE IR R BE 2 . 2024, 31(2) .
277—334.

Expert committee of “ Guideline for the diagnosis and
treatment of primary liver cancer (2024 edition)”. Guideline
for the diagnosis and treatment of primary liver cancer (2024
edition). Chin J Clin Med, 2024, 31(2).: 277—334. (in
Chinese)

Kelley RK, Rimassa L., Cheng AL, et al. Cabozantinib plus
atezolizumab versus sorafenib for advanced hepatocellular
carcinoma ( COSMIC-312): a multicentre, open-label,
randomised, phase 3 trial. The Lancet Oncology, 2022, 23
(8): 995—1008.

Zhu XD, Huang C, Shen YH. et al. Downstaging and
resection of initially unresectable hepatocellular carcinoma
with tyrosine kinase inhibitor and anti-PD-1 antibody
combinations. Liver Cancer, 2021, 10(4): 320—329.
Dasgupta P, Henshaw C, Youlden DR, et al. Global trends
in incidence rates of primary adult liver cancers: a systematic
review and meta-analysis. Frontiers in Oncology, 2020, 10
171.

Siegel RL, Miller KD, Fuchs HE, et al. Cancer statistics,
2022. CA: A Cancer Journal for Clinicians, 2022, 72(1):
7—33.
Valle J, Wasan H, Palmer DH, et al. Cisplatin plus
gemcitabine versus gemcitabine for biliary tract cancer. New

England Journal of Medicine, 2010, 362(14): 1273—1281.



22

o R

Ht

4 2025 4F

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[52]

[53]

Morizane C. Okusaka T, Mizusawa J, et al. Combination
gemcitabine plus S-1 versus gemcitabine plus cisplatin for
FUGA-BT
(JCOG1113) randomized phase III clinical trial. Annals of

advanced/recurrent biliary tract cancer: the

Oncology, 2019, 30(12): 1950
Kim ST, Kang JH,

1958.
Lee J, et al. Capecitabine plus
oxaliplatin versus gemcitabine plus oxaliplatin as first-line
therapy for advanced biliary tract cancers: a multicenter,
open-label, randomized, phase III, noninferiority trial.
Annals of Oncology, 2019, 30(5) . 788—795.

Marabelle A, Le DT, Ascierto PA,

et al.

Efficacy of
high

pembrolizumab in  patients with noncolorectal
microsatellite instability/mismatch repair-deficient cancer:
results from the phase II KEYNOTE-158 study. Journal of
Clinical Oncology. 2020, 38(1): 1—10.

Benson AB. D’Angelica MI, Abbott DE, et al
Hepatobiliary cancers, version 2. 2021, NCCN clinical

practice guidelines in oncology. Journal of the National
Comprehensive Cancer Network, 2021, 19(5): 541—565.
Burris HA 3rd., Okusaka T, Vogel A, et al. Durvalumab
plus gemcitabine and cisplatin in advanced biliary tract cancer
(TOPAZ-1) . patient-reported outcomes from a randomised,
double-blind, placebo-controlled, phase 3 trial. Lancet
Oncology, 2024, 25(5): 626—635.
Kelley RK, Ueno M, Yoo C, et al. Pembrolizumab in
combination with gemcitabine and cisplatin compared with
gemcitabine and cisplatin alone for patients with advanced
biliary tract cancer ( KEYNOTE-966): a randomised,
double-blind, placebo-controlled, phase 3 trial. The Lancet,
2023, 401(10391): 1853—1865.

Shi GM, Huang XY, Wu D, et al. Toripalimab combined
with lenvatinib and GEMOX is a promising regimen as first-
line treatment for advanced intrahepatic cholangiocarcinoma
a single-center, single-arm, phase 2 study. Signal
Transduction and Targeted Therapy, 2023, 8. 106.

Fan J, Zhou J, Shi GM, et al. Two stage. multi-center trial
of cadonilimab and LM-302 for patients with CLDNI18. 2+
biliary tract cancer (BTC) that failed chemotherapy and PD-
(L), antibody (ZSAB-Calm). Journal of Clinical Oncology,

2024, 42(16_suppl) : ¢16152.
Liang NX, Li BS, Jia ZQ, et al. Ultrasensitive detection of
circulating tumour DNA wia deep methylation sequencing
aided by machine learning. Nature Biomedical Engineering,
2021, 5: 586—599.

Clinical Trials. gov. Multi-canceR Early-detection Test in
Asymptomatic Individuals ( PREVENT). [ 2024-11-17 ].
https://clinicaltrials. gov/study/NCT05227534.

Luo BY, Ma F, Liu H, et al. Cell-free DNA methylation
markers for differential

diagnosis  of  hepatocellular

carcinoma. BMC Medicine, 2022, 20(1) . 8.

[54]

[55]

[57]

[58]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

Chen H, Wu Q. Peng L., et al. Mechanism, clinical

significance, and treatment strategy of Warburg effect in
hepatocellular carcinoma. Journal of Nanomaterials, 2021,
2021: 5164100.

Yang ZJ, Yan C, Ma JQ, et al. Lactylome analysis suggests
lactylation-dependent mechanisms of metabolic adaptation in
2023, 5:

hepatocellular carcinoma. Nature Metabolism,

61—79.
Wang C, Vegna S, Jin HJ, et al. Inducing and exploiting

vulnerabilities for the treatment of liver cancer. Nature,

2019, 574. 268—272.

Wu YC, Yang SX, Ma JQ. et al. Spatiotemporal immune
landscape of colorectal cancer liver metastasis at single-cell
level. Cancer Discovery, 2022, 12(1): 134—153.

Hu B, Yu MC, Ma XL, et al. IFNa potentiates anti-PD-1

efficacy by remodeling glucose metabolism in the

hepatocellular ~ carcinoma  microenvironment. Cancer

Discovery, 2022, 12(7). 1718—1741.

Zhang M, Huang YY, Pan JM, et al. An inflammatory

checkpoint generated by ILIRN splicing offers therapeutic
opportunity for KRAS-mutant intrahepatic cholangiocarcinoma.

Cancer Discovery, 2023, 13(10): 2248—2269.

Wu YC, Ma JQ, Yang XP, et al. Neutrophil profiling

illuminates anti-tumor antigen-presenting potency. Cell,
2024, 187(6): 1422-—1439. e24.

Xue RD, Zhang QM, Cao Q. et al. Liver tumour immune
microenvironment subtypes and neutrophil heterogeneity.

Nature, 2022, 612: 141—147.

Ma JQ, Wu YC, Ma LF, et al. A blueprint for tumor-

infiltrating B cells across human cancers. Science, 2024, 384
(6695) : eadj4857.

Lin YP, Peng LH, Dong LQ, et al. Geospatial immune

heterogeneity reflects the diverse tumor-immune interactions
in intrahepatic cholangiocarcinoma. Cancer Discovery, 2022,
12(10): 2350—2371.

Dong LQ., Peng LH. Ma LJ, et al. Heterogeneous

immunogenomic features and distinct escape mechanisms in
multifocal hepatocellular carcinoma. Journal of Hepatology,
2020, 72(5): 896—908.

Yarchoan M, Gane EJ, Marron TU, et al. Personalized

neoantigen vaccine and pembrolizumab in advanced

hepatocellular carcinoma: a phase 1/2 trial. Nature

Medicine, 2024, 30: 1044—1053.
Cai ZX, Su XP, Qiu LM, et al. Personalized neoantigen
vaccine prevents postoperative recurrence in hepatocellular

carcinoma patients with vascular invasion. Molecular

Cancer, 2021, 20(1): 164.



EHENE I ] R A . IR e PR B 2 F T i X 23

[67] Wu XL, Ge HF, Lemon B, et al. FGF19-induced [71] Weiss A, Adler F, Buhles A, et al. FGF401, A first-In-
hepatocyte proliferation is mediated through FGFR4 class highly selective and potent FGFR4 inhibitor for the
treatment of FGF19-driven hepatocellular cancer. Molecular
Cancer Therapeutics, 2019, 18(12): 2194—2206.

[72] Rimassa L, Assenat E, Peck-Radosavljevic M, et al.

activation. Journal of Biological Chemistry, 2010, 285(8) .
5165—5170.

[68] Kim RD, Sarker D, Meyer T, et al. First-in-human phase 1
Second-line tivantinib ( ARQ 197) vs placebo in patients

(Pts) with MET-high hepatocellular carcinoma ( HCC):
Results of the METIV-HCC phase III trial. Journal of
Clinical Oncology, 2017, 35(15_suppD) : 4000.

study of fisogatinib ( BLU-554) validates aberrant FGF19
signaling as a driver event in hepatocellular carcinoma.

Cancer Discovery, 2019, 9(12). 1696-—1707.

[69] Mercade TM, Moreno V, John B, et al. A phase I study of [73] Qin SK, Chan SL, Sukeepaisarnjaroen W, et al. A phase II
H3B-6527 in hepatocellular carcinoma (HCC) or intrahepatic study of the efficacy and safety of the MET inhibitor
cholangiocarcinoma (ICC) patients (pts). Journal of Clinical capmatinib ¢ INC280 ) in patients with advanced
Oncology. 2019, 37(15_suppl) : 4095. hepatocellular carcinoma. Therapeutic Advances in Medical

[70] Joshi JJ, Coffey H, Corcoran E, et al. H3B-6527 is a potent Oncology, 2019, 11: 1758835919889001.

. o ) . N . [74] Yang XP, Yang C, Zhang S, et al. Precision treatment in
and selective inhibitor of FGFR4 in FGF19-driven

advanced hepatocellular carcinoma. Cancer Cell, 2024, 42

hepatocellular carcinoma. Cancer Research, 2017, 77(24) .
(2). 180—197.

6999—7013.

A New Paradigm for Clinical Cancer Research

Jia Fan” Qiang Gao Liangqing Dong
Department of Liver Surgery and Transplantation, Zhongshan Hospital » Fudan University , Shanghai 200032, China

Abstract  With the rapid advancement of life sciences and technology, the paradigm shift in clinical
oncology research is leading to unprecedented breakthroughs. Data-driven research methodologies have
become the central force driving cancer research, particularly in the field of liver cancer. From traditional
reductionist thinking to the current multi-dimensional omics data analysis and high-throughput target
screening and validation, oncology research is undergoing a historic transformation. The deep integration of
basic research and clinical practice has fostered a new scientific paradigm of “dual-track propulsion”, where
groundbreaking innovations in basic research are synergistically promoting progressive advancements in
clinical treatments. This paradigm has led to significant progress in cancer screening and early detection,
the discovery of new therapeutic targets, and personalized diagnosis and treatment. Science advancements
are reshaping the frontiers of oncology at an unprecedented pace, overcoming the limitations of traditional

research paradigms, and opening innovative pathways for cancer diagnosis and treatment.

Keywords scientific research paradigm; data-driven research; groundbreaking research; incremental

research; precision medicine
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