Chin J Clin Pharmacol

1619

Vol. 41 No. 11 June 2025 ( Serial No. 433)

FT 2 Hen 728 20 [0 25 490 I PR Rz AR B fF ST B0 AR

Research status on clinical application of targeted drugs in hepatocellular carcinoma
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Abstract; Hepatocellular carcinoma (HCC) is the most common type of
primary hepatocellular carcinoma, and advanced HCC is severe, difficult
to treat, and has a poor prognosis. Since most patients have already lost
the chance of surgery at the time of diagnosis, systemic drug therapy has
become the main therapeutic tool. Currently, targeted therapeutic agents
for advanced HCC are mainly divided into two categories : Tyrosine kinase
inhibitors and vascular endothelial growth factor inhibitors. Approved
tyrosine kinase inhibitors include sorafenib, lenvatinib, donafenib,
regorafenib, cabozantinib and apatinib, etc. Vascular endothelial growth
factor inhibitors include ramucirumab and bevacizumab. In recent years,
the combination of targeted therapeutics and immune checkpoint
inhibitors has effectively prolonged the overall survival of patients in
several clinical trials, and this treatment model has become an important
breakthrough in the current systemic treatment of advanced HCC. This
article provides a brief introduction to the clinical application of targeted
therapeutics for HCC.
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SN, 4Bk HCC RFFR S E T, HCC 7
WITCH] AR , ZHURE K DA I A I . e
HCC B E Wi it el , % R LT RIS, R
Y7 O BB T, B, HCC IR Y7 259 Y
Il R R 225 S, HETa] JTIA Y7 e HCC
259 A AL GAST 25 W) R 19 IR 25 ) e A
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e B HCC R igiln ROFFE BUIR AT 2534

1 PR S BB EEHDH 25 (tyrosine Kinase inhibitors,
TKIs)

T A 19 2 iR I ¥  protein tyrosine kinase, PTK) il
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RAAR S —Fh Z AT TKIS' LT 2007 4F44
5 [E 1 i 2 i B S R (food and drug administra-
tion, FDA) 4t TG 7 M HCC, 228 — A [ iERY
HCC $BIni6Y7 259 . PR JeAE F S S A 1 A
A= K F 3% 4K (vascular endothelial growth factor
receptor, VEGFR) . Ifi/MRATAE A2 K R 132 4 ( platelet
— derived growth factor receptors, PDGF — R) | Raf 5 [
TR A it A A 3832 {4 (kinase insert domain receptor,
KIT) . —IiZ bl OBUE P47 B T3 i PR A 56
PEASG T RBLAR JE XT3 HCC %22 4k R 550k, LA
RS MR TS R TT , 25 R R W, 5L BN,
FHEARJE B T HCC B 1 P AL S A A7 (me-
dian overall survival, mOS) , R $73F JE 4 1 mOS K
10.7 47, 22 g4 mOS AR 7.9 AT [ fa B bt

(hazard ratio, HR) = 0. 69,95% & {& [X [i] ( confidence
interval, CI) =0.55 ~0.87,P <0.001 ], {HK i
FKALAE R R W ) HCC B HE AR B s ST 24 1 , 5%
W 254 367 ORI 2 A 7 A L A A A AR
H A bR — 1) TS e Al L AR U, DR A A ot
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(fibroblast growth factor receptor, FGFR) , 24 1 41
HlARSC A5 Sl B , T i I 1 AR Ko fE— TG
A JeIRYT M HCC 1y T R8s b, SR e
2 mOS 4 13. 6 4~ H , Joidk B A= 171 (progression — free
survival, PFS) >}y 7.4 /> H , ZHdEJE4H mOS f 12.3 4~
JLPES Sy 3.7 A H 5 w2 AR5 )& 41 1 % WL 2% filk %
(overall response rate, ORR) 2y 24. 1% , ZHi3E B 44X
$79.2% (P <0.000 1), 5RAARRHILL, ke
£ ORR H1 PFS EXA —E L %I, ©
R BH KA 3 R FE 3 ~4 HARFHH
FH 57% ARTRPAER 4. FDA T 2018 44t fEC
RIS TR DI R i I HCCT™, & o e
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1.3 e
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1Y —3 llm PR 58 6 L6 T 2 989k e f R H AR JE I TE
HCC B h iy 7 ze 5 o ip 34835 1 659 5 &
BORMEE MR R L BB 2 R e iRy T A
(328 fi) FRfr AL e iR T 41 (331 ) . WFsR 4R
N, ZHAERA N mOS y 12,1 A H iR bR e 4
mOS {4 10. 3 A~ H (P <0.05) , [a) i} Z403E Je & 0iiG
SPVEMFatn I TR AR S , Z2944E Je 4 h o Jo i i
H 77 ] (median progression — free survival, mPFS)
3.7 RBPAE e 4 mPFS 3 3.6 M, 24 e A
ORR } 4.6% ,RHiAEJE 4l ORR N 2.7% ; Z 414k @
ZH 4 ) 3R ( disease control rate, DCR) 2% 30. 8% ,
KhidEe 4l DCR Ky 28.7% . [Fi}, 294k Je 4 & 4
WA G 3 R R P A 125 ], 5 1
38% ,RwHuAR e L 165 {91 883 2 A 29 AH G 1Y 3
AREME, AL 50% ,2 4 RS LR A S
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Fig S AR & —Fh IR IR 2 B At o 2, LA
FRIHE 254 VEGFR1 -3 [PDGF - R | Raf &5 i A1
FGFR, —5i I3 R 56 BF 58 PEAG 1 36 AR Je AE 4%
ZRPARRIGIT I HCC H3 v A wkobk Anie 41k,
R L e T 843 i 5, o 573 B £F 5 A 58 %
K, B ALUG RN BE (379 B2 5 iR TT,
194 il % ZREFATT ) , WFFE 45 R o B AR e I i
MK T HCC BE M 08, FdE e 4l & 1) mOS 2y
10.6 N (95% CI=9.1 ~12. 1), i 2R F 41 s 3 11
mOS (L 7.8 A~ H (95% Cl =6.3 ~8.8) , fEZL 4D
T, WF5E iR WL SRTT ARG 3 Rk 4 REMA R
SV A e LR [ B AR JE 20 57 ) (15% ), 2R3 4
OB (5% )], F & Bk B [ H % dE e 4l 47 i
(13% ) 2R 2H 1 (1% ) ] 9 55 [ Fm SR e 4 34
(9% ) , 2R FILH 9 B (5% ) 1M, 45 5 Fe Wi iy K AR
JeW & PERT 5, FDA T 2017 AEbfEsq Ak e 1T
WBIFRAARR M 250 HCC B3, %25/ T HCC =4
BRI 25
1.5 FiEER

R e & —F R TKIs, R R E R S5
A LRSI AXL SZ AR R Z R Al MET 32 4%
SRRV A TS AN X s i 45 A 2B Bt A
HIVER . ABOU — ALFA 2 3JE4T i — T I 490 AR 3K
VAL TR e R SR 2 IR T UM HCC R
HHIT R BEIT S R, 5 R A H, R
BRFIEK THRFN OS, KB RIBITHBRER
mOS Jy 10. 2 A~ J, Wi B RA 7 34 11 mOS 2k 8 4
H (HR =0.76,95% CI =0. 63 ~0.92,P <0.05) , [ i}
R e 4 mPFS T2, R e 4 i a
mPFS % 5.2 AN A, 2B H 41 H % mPFS g 1.9 4>
(HR =0.44,95% CI =0.36 ~0.52,P <0.001) , f 18
HRA B ORR 2 4% , BN AH B #H ORR hy 1%
(P<0.05), fEZatnm, REEReHAMH 67.7%
MIBERAET 3 R4 BARFM, AP HE
36% B HE R T 3 Kl 4 YRR FH A, 2018 4,
FDA #EvfE-R 8 2 A T HCC i 43697, @ T
ST ST/
1.6 MHERE

B ) % JE 2 — i A0 TKLs , Bof 15 J ] v o ok 4

I b T 12 PR B 0 B A K TR A2 A 2 R S R
Pt P T A DA T S A 400 o) e ot 2 A BSR40 o) e g A=
oo FE—T5 TG RIS A 5% v, B e 2k Je A Ay e 1
HCC 85 1) 2 sl VR TT 259 W 77 & 2Rk 1y
BEALATTC , 53 4552 BT AR JE (n =267 ) 82t (n =
133) BRYT o DHFEAS R R, 5RO 4 L, BT
B 4L mOS % & (HR = 0.785,95% CI =
0.617 ~0.998 ,P <0.05) , F {1 %5 J& 41 mOS 8.7 4
H(95% C1=7.5~9.8) , 5 2H mOS 2 6.8 /4~
(95% Cl=5.7 ~9.1), [AJ0}Z4PETEAG I 45 R 3=
B, 5 e LI 3 ek 4 BOA T RIS R
L [ BT AR SR 4L 71 ) (28% ), REFI 4L 3
(2% ) | FRLEEAEL PIas Je 41 46 6] (18% ) , 4 ft
FILL O 5] ] F0 i /s A i o 2 [ BTG R Je 41 34 il
(13% ) BRI B (19 ) 11 5B BTI 8 2
GaPEnTyE . H TG ER e B E N A E T
TBYT REAE B2 3Z 1 —4RIG YT 5AS T i 32 [ e 53 HCC,
2 ME M K&K EF (vascular endothelial growth
factor, VEGF ) #1424

VEGF fu3% VEGFsA - F DL M I8 K 7, HAE
MERGE M AR RGP L IEH BB .
VEGF 7] 5 VEGFR -2 $ 5 PE25 4, VEGFR -2 J&: 1l
B A 2 S R B VEGFR -2 7295
A R, S IR B &R R R AR K D)
A2, VEGF #1525 7] Bl 1+ VEGF 5 VEGFR -2 {4t
F , T L5 A Js R g 2 e
2.1 EEFHEHR

BT RGTVE RS R VEGFR -2, & —Ff g
PEpUIR . — IR I PRI IR H T 3R 22 s 5 22 gt
FIFERBAR R Z 1) HCC B TR . DR
Bon, A B H 4 m0S K 9.2 4~ H (95%
Cl=8.0~10.6) , 2220 mOS Ky 7.6 4 (95% Cl =
7.0~9.3) 2 Hla e FHEZR(HR =0.87,95% CI =
0.72 ~1.05,P >0.05) , H{HEa gy ok i F4E = HCC &
FH 0SU™ o BAEE£H 50 M b e BLTR B0 AT A FE K
At 7 B (alpha - fetal protein, AFP) ¥ FF 7E
400 ng - mL~' DA E BRI HCC g1 0S, HETFix—
K, ZHU 20 P47 T 5 — 1 T4 s R 36 T 9T,
TGP PAFIAYT AFP i AE 400 ng + mL™" DL L 4G
B HCC B3 R 45 R R, TS pi 4l 0S B 3%
TR, RS RAL 0S Ky 8.5 A, R
A0S HT.34H(P<0.05), EBP MY mPFS
F2.8 N H L EZBGAH R mPFS Sy 1.6 4~ H,2 4Lk
BOAESE EERA IR (P <0.001) , 5%
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R, EEZ S RPAE R YT H OAFP ik B
400 ng - mL™' L 1 I HCC g o, 58
PUEK T 8 E OS, Hifit 52 M R 4P & A PE vl %,
2.2 DURERER

DUARER BRI — P o) UL S0 ve B b A, 38
REL 1L 11 P9 R 0 A A R - 2 AR I 05 , iR BNR Y7 0
SEM H Y. I I AR g A s b, DUARER
Pt HCC 85 I 22 1 R A7, (IR F 5 g A iR &
Bogib, 5—m T/ G RBEHLIREE %5 T 0
FRERBGTIR A RPLIE JE X =) &8 8 1 5 5% B 1 HCC
BB PRI RCR K R T3 B B, DL AR BR B b A
Fh AR B A P25 B B R RR T O B R 1Y
A X — T 2507 S R BT Lt e R O, R
DR BPTANRE 525 ] TR 7 HCC, (HA B 9 i
PRAFF 5T R W] DL AR B BT 5 fo g5 A A o5 400 o] 245 15k
AT 2E K HCC B 1) 0S, — 100 T 39 s IR 3
BB 5 T PEAR X EG T DU AR R BT R A B R R B R
PriGyr HCC S5 gy Ry Ak G 97 HCC 7 3 25
Ao 1612 A i BRG A2 A1 B AEAF RN 67. 2%
(95%Cl=61.3 ~73.1) , RHLAEJS A [ A7 RN
54.6% (95% C1 =45.2 ~64.0) , k& 442541 mPFS Ny
6.8 NH(95%Cl =5.7 ~8.3) , ZHidE R 41 mPFS Ky
4.3 1NH(95%Cl=4.0~5.6), Wiscss R mR 50y
RPARJEIRITAH L, DUAGER b 5 Bl A1 2k ik &
NPT RH A KR 0S Fl PRSP, FDA F
2020 FFERHEKIR G 45 25 0 R T —43A 97 TLiLVIBR
oG RS PR AN g R
3 g

124 R 1k HCC ATH8R J& — > A BRpE ) ft Bk 1K
R R FE N 2 BT H W3] 2025 4,
FHEKA 100 J7 AR HCC™ [ 2007 45N HE )
iR PAE R HAH LK  HCC R BIRIT 40 T TG
G B Z e R AR, BRI RN
[ 254 25 2 K2 TKIs Fl VEGF #Iil 2  Iifi IR
SR, S Gy A L, B e 25 B AR Y
ORG24k, o — 23897 1 & 8 Jé ORR
A3k 24. 1% ,mPFS ik 7.3 A, W& HE R 1Y mOS
K 10.7 A H o ZEIRTT IS SRR AR 1 e Ly
SR 10,6 4~ H F110.2 A4S H B9 mOS, SR, $E 7]
BITIIANG I 2 P66, W ARAT PR 24 | g 5 o o
HITRE S, UL SRR IR AR T 1 B 7 B 45 )
BEXF LA B A Ta) 80, I DR S e v T 22 SR s« 3 ot
SIS WEI AFP FO0E BRI DNA FU A S 2530 4 5
FAA PR 255 51 07 G2 3k S it 24 Pk 1 77 26 5 DL B T

PR EY AR IR YT RS . TR AN B
PRI, B0 6] 245 W LAY e i s TR B IR
N EVESE LA BN S R — W - TR 4
TMREE R R

7 HCC JR Y7 408, 1722 1) 25 9 B8 FLa I 7 SR i
A A 2 50 B Ry I K S B T 0 1AW
SEWFIERITRA, WIS 7 0 5 v i I R B2
SEHORBLSE %€ tH— RO BA BRI I8 8Ly 1
s oo RNA JE & f# ie i 56 ( DEAD — box heli-
case 56,DDX56 ) #% 1E 55 7 3 1 JH 5 Wnt/B - M
I (wingless /B — catenin ) {55 55l % {2 37F i F Ji& 5 34
K RNA MYB FERESR N 1 2 AR e 4 P R RNA fig
Wl EGFR R E{5 54455 T 2 filt il 5 25 19 6 (syntaxin
6,STX6) W] 3@ &oF 8 5 FH W 1A T J 5% e i 97 4 M A7
W XSGR S AN LR AL T A HCC &
BLTI AT, B Ry — A RHE ] 25 Wy i I A it 1 d B
D0 I e DO B PR Uy SN DN e it 1 2 L
REHTAA TEAL T R HT R B3 30 i 1 7y B, Je R
R GF IR I . EVR YT SRS L BEA I EE
IR I HCC S 1 GBS 1T e 4 Ik &
BT 7 50T B0 B e 1 HCC B8 i IR IR L, OF
WS R AR AR PR R T S DLk
BAPT A B DU ARER BT R SF R G0 YT T
ROPHHER] TIBI g HCC, 7ER AN — 2D 4R
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