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Abstract

Key words

Biliary tract cancers (BTC) are classified according to anatomical sites into gallbladder cancer,
intrahepatic bile duct cancer, and extrahepatic bile duct cancer. Their onset is insidious, early diagnosis is
difficult, and the prognosis for patients is poor. Surgical treatment, as the only curative treatment method,
is not ideal in its effectiveness. Chemotherapy is less effective and its safety is difficult to guarantee for
such patients. Targeted therapy has emerged in recent years as a novel treatment modality, targeting
specific sites in tumor cells of patients, with significant improvements in both efficacy and safety
compared to traditional treatment methods. Vascular endothelial growth factors and their receptors are
among the targeted anti-tumor sites expressed in various solid tumors, including BTC, at relatively high
levels. When combined, they transmit biological signals into cells through multiple signaling pathways,
thereby regulating tumor angiogenesis and hematogenous metastasis. Targeted therapy against vascular
endothelial growth factors and their receptors has achieved certain success in BTC. Bevacizumab is the
first vascular endothelial growth factor inhibitor used in clinical practice, and its combination with
gemcitabine-based systemic chemotherapy, immune checkpoint inhibitors, or tyrosine kinase inhibitors
has shown promising results in BTC, although some outcomes have not met expectations, necessitating
further clinical trials. Ramucirumab, a vascular endothelial growth factor receptor inhibitor, has been less
studied in BTC and is currently only applied in combination with systemic chemotherapy and immune
checkpoint inhibitors. Currently, there are various types of tyrosine kinase inhibitors targeting vascular
endothelial growth factor and its receptor, such as lenvatinib, sorafenib, apatinib, and anlotinib.
Lenvatinib is undoubtedly a focus of research in malignant tumors of the hepatobiliary system. As a
multi-target tyrosine kinase inhibitor, lenvatinib combined with immune checkpoint inhibitors and
systemic chemotherapy has achieved encouraging efficacy in BTC patients, while ensuring safety to a
significant extent. This indicates the direction for future comprehensive treatment methods. Other
tyrosine kinase inhibitors such as anlotinib and apatinib also have widely used in BTC. Various targeted
drugs have been extensively studied in BTC, and some of them are single-target inhibitors. This suggests
to clinical practitioners the importance of fully considering the expression of target sites in patients
before administering targeted drugs, in order to achieve precise and maximum therapeutic effects. Future
research should focus on both precision treatment and systemic therapy, with the sole goal of improving
patient survival and enhancing their quality of life.

Biliary Tract Neoplasms; Molecular Targeted Therapy; Vascular Endothelial Growth Factors; Receptors, Vascular

Endothelial Growth Factor; Review
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REGE S BP9 (biliary tract cancers, BTC) J&
— Bl B AR 2B M Y R A ke R R, L
WERA R, Ao BRE@gEMN, KREHBEH
WoH ORI, G822, SEEERERA 5%~
15%", JE4 BTC 25 H AL R G0EMEMIE 9 3%, H
HERRR . IR EHN AW &, & 107 A
M 2 BIFET BTC, Bk ™ a3 T FE E R
it J 14 15 B LR

e B kb 0 f ) I8 A7, BTC W] 43 by IH HE g
(gallbladder cancer, GBC) . HF W JH 4 ¥
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(intrahepatic cholangiocarcinoma, 1CC) . H4hAH % J
(extrahepatic cholangiocarcinoma, ECC), HH RH5
N GBC, LY ECCATICCH ., TR DIBR 2 M — g
AR BTC W7 ik, HARJE & RHEB N KK HZ
BEERCN CRREET RN, Rz
Prdyrt. s Ay 25 B AT IO B BTC XHETT K
PEAN G AU, G R N X LA — 2D 40 B
P (next generation sequencing, NGS) AR
MR, BOkBZ IR AR LR, fLIE
AR FPESET- A 1 (programmed cell death-ligand 1,
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PD-L1) . ANEER LKA KK T2 2 (human
epidermal growth factor receptor 2, HER-2) ., F &4 K
F 321K (epidermal growth factor receptor, EGFR) .
SR BR L Z B (isocitrate dehydrogenase, IDH) |
A 4 M kK F (fibroblast growth factor
receptor, FGFR) . Ifil 4 PN B2 Az X /1M 48 Y B R
KA T 32K (vascular endothelial growth factor/vascular
endothelial growth factor receptor, VEGF/VEGFR), iX
LU TR B R T AT SR E N AN E A R T R,
— U AT R Y T AN R A AR TR
J7HE 2 ROk BTC IR I7 Y & J& 7 1), & T VEGE/
VEGFR 7£ BTC "B M IR )7 O — 2%, A X
33 AR 2K BTC H VEGF/VEGFR (¥ #1363 7 WF 58 F
A —2rik, LAIOA Jm 2e k5 32 B iS JEAl

1 VEGF

VEGF X #% #% 24 1l & i & [ F  (vascular
permeability factor, VPF ), BE—RHEHARELYF#
EWRES ST, SV RESGEIESAR
A o (1= 1A o SN 1 1 =0 7 N (g T 1
Mudg A . HETE & B SR VEGF S5 1 53 43 51
VEGF-A . VEGF-B. VEGF-C. VEGF-D. VEGF-E L)
MG A K AT (placental growth factor, PIGF) ,
NS EERIEL, Ay FREsaESR . K
T VEGE-A J2& Hil 3 i 8 A5 Bl Y d5c 32 28 40 e 19
G 5 1% DN 7 ) K D 5 7 F 6q21, e ik i LA T
iz WEOR TR) ) W05 B 122 0T LA ) 22 Fh S b fA, Hoop
Pl VEGF121 fl VEGF165 & & fie i £ & o 16 Mgl 4l
A LI 7 = W R 7 N R I U =W 7 A S S e
(hypoxia inducible factor, HIF) K H: At DA - 3E [m] ]
VP B A B B b 968 4 B 77 A= VEGE-A, AT fin 3 Jib
Jeq M5 0 AR R, — TR 5N 84 5] GBC R 1 ik
AL AT G R, 53.6% WY . A7 1E VEGF-A
ERIk, HERBEN S 4 SRR E B A
(P<0.001), ZHZE5Hr B~ VEGF-A ik 1f &
W 8 25 T Bk fE B I E (P=0.013) . F AT
W, VEGF fER—AMGITHE s, X T2k 3% BTC &
9 A= AR 0 B A EE B

2 VEGFR

VEGF ) R iF 2 K445 VEGFR . &4 B

(neuropilin, NRP) . #i W2 Jlif = & 11 Z # (heparan
sulphate proteoglycan, HSPas) — K&, VEGF F %
5 VEGFR 254, 1L 0] 55 NRP 5 HSPas 45 7 34 5 H
AW RON Y, VEGFR J& — i L AR Y A7 A 1Y)
LA o R PR R ME 0 B R 1, S M AN I
(extracellular domain, ECD) . & (transmembrane
TMD) . Ml A 3k
ICD), Hv ECD XA & A 74 e Bk 1 25l
(S5, 1CD XA & 47 g AR P 7 51, X sk
B Ay [ 24 40 ) R S A A 05 . VEGFR XA
VEGFR1., VEGFR2., VEGFR3 = # W % , VEGFR3
F2 L5 o i Uk 4 AR AR G, VEGFRI 1 M 4%
VEGFR2 55, Nt VEGFR2 f& 3 B L 4E I fE Ay 214
4 VEGF-A 5 VEGFR2 45 & i, 1CD DX 3 i1 i 2
W2 5% i Bl Wk B2 1k JF i i Ras-Raf-MEK-ERK i % 5%
PI3K-AKT i #5175 5 1 A4l J A% b, i T 42 2
Az P88 I TR R e o A R O

domain, (intracellular domain,

3 VEGF#p#i5

VEGF 4100 i 77 £, 45 75 Bk S50 A0 DL A ER B4, i
FH TIRITAE IR A X BE AP (age related macular
degeneration, AMD) FIl # % & Hr g @ ik BH %€
(central retinal vein occlusion, CRVO) Z4¢ R Ji§ ¥
Rt DA R BT A — Rl TR T R
S 8 T I A A R T 258, O — A N IR AR B B
5o VEGF-A ik, 5 VEGF-A ¥e 245 & /5, e
FH BT VEGF-A 55 VEGFR2 89 HH T A AT, 2E 17 40 ) 1M
EAK. BRHAmEET . T is
PIRNER: 2 Vil ik i TR
31 JURTRRHERE REWIT

KR TT RIK A B AR GEAL YT LA VU A i Oy Rl
F 25, H K455 GEMCIS (7% 7§ b 3 + I 47 ) |
GEMOX (75 PUfb i+ Wb FIH) . GC (5 PUflb iz +
R ) o AR — TR E A [l B AIF 5 R 54 451]
1CC i H 32 UK BT+ 35 PO Al + B S R B b
TR IT Ja IR 15 1 % (disease control rate, DCR)
KF| T 85%, % WLZHF (objective response rate,
ORR) Wik%| 1 60%. AH L T HAbHEZ B aifbyr iy
BH, XA T RERITNEERBTERNT
i A A7 (progress free survival, PFS) (6.7 ™ H vs.
15440 H, P=0.04) FELFHRIECER (P=0.001) .
WIS RF M, 78 BTC 1) — &by I R A Z -

http://www.zpwz.net



268 W E AR A

33 &

I DL AR R BT TR Y S HA R 1 2
YEM, it — 2 B G IRIT T R MIR R T
HEJR

C A B9 0 DU AR BT &5 GEMCIS J5 & 197
5 A AR HEAT TR AG o AR — T[] R Pk U %% 0t
e, 30 (9 e 1 BTC B8 42 32 % 25 5 T BARIT
Ja, AL A A (median progress free survival ,
mPFS) 84 A, i BAK A AF W (median
overall survival, mOS) & 13.6 i~ H , ORR N 50%,
DCR L F] T 80% . Horpi WY 3~4 A B
PR kD 40 M gk > (23.3%) AL/ AR U >
(26.7%) , A M B E R -EREME . EHETED
A2, T IZ U v R U IR 9T O Y B
] 22 0 2 T BRAE ME Y, RO R G Oy 28 i
G T Mo R AR e R i U0 i AR 22 A 1 B

2021 AR IE 11 ) 2 K PERE B 1) GBC B E TR
GEMCIS J7 A7 2k W Jm #: 32 DL A 2k B 0 3K &
GEMOX 75 RIRY7 , meZin il & 8L T 3 7 2% it
(partial response, PR) Jf H PFS ZEK T 11 /4> AU,
EIJLAESRE, O — 2o WoR DU A2k S P Bk &
GEMOX J5 Z& % T W 0] BTC H & H oA W] (4 4= 77 3K
f . MZEC G IR YT 7 8% T 1835 S 79 2l 2OR
1 75 — WU BiF 98 Hh 45 B 1 & %R . 32 ) i 1
BTC & # % 5% GEMOX+ W AR R B HLHE 5697, 7
Gh 25 Bl g 2 T GEMOX fafifbyy , 25 ok
4119 mPFS 4351 6.48 1~ H 13724 A (P=0.049) ,
mOS 43 5 2 1131 4~ J] #1 1034 4~ 3 (P=0.44) ,
P 2H 1 3~4 A R R A2 385350 O 34.4% F1 40%
(P=0.78) "', % J7 Z& 6e W] b 45 i 5 e E e, {HXT
SR A AN B B IR BT o SRR T R AR i
A AE 5 AT RE 25 B BTy B S ) R

DR BRHIERS GC T . CAPOX TR (RH;
fib i+ YD R 4R ) B FOLFIRI %6 (350K M I + 37 1
R 55+ ST B ) SR HABIR YT T R WA — AR,
{ENE N7 A N N S T i ) R R e R i
AR T B AL R TE .
32 MEKZKEMEERREKEE A F (immune

checkpoints inhibitor, ICI) 1 & %4k 7

R G 7 2 JUAR BT 1 B — FlOR 9T R
W, REMFFUESE, %I A IRTT X BTC B #H 1
AAE B OO o B WA 2 o 2022 4R SCRRT YR
i, 1612 ATV GBC ) AR Lo i 3 Ar 252 U
FRBR BB + R B A AT+ VIR IR AR IT S
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CT 4 & L5 % s kb A B S i 46/, O PFS ZE &
it T 15 A, HAERYT o R ok ] e R
KRN, A S d iy B 2 Bk s . 0L
RERBLPT 5 1CT 28 25 W B S 1) 7 B A 42 1F 19 1
H, EdE— N B RS R T BTC B
HORTE N [ L

BT % FI) B PR BT — FPEF X PD-L1 B 5 5 B AT
A, T Z P i 09 S iR iR YT o AE — T U
BT, 30 5 g 3] BTC #8525 32 D1 AR BR BT + b
BRI 2k B P +GEMOX 7 R B AR YT J5 . ORR ik
76.7%, DCRIEF| T 90%, 10% M E HI T 3~4 9%
ANE I o ZWFIEH ILBR A IR T O RS T AR 7y
ANDWER, FHBEENHZEELL . 5 —m
IMbravel51 B 5¢1°1 5] #£ HUAS T %5 W6 & 19 45 2R
162 I M 3 BTC 8 #5458 1 L BEMLAT B W 4L, o>
5ol 422 37 DL AR BR BT + B BF R 2R PR +GEMCIS J5 8 #I
B2 ) + T 5 1) 2k B BT +GEMCIS J7 223897, 38 o
Vi S8 WG AL 97 3L . e B s o, PR
ORR 73 9| N 24.1% F1 25.3% , mPFS 43 %] 4y 8.4 4 A
M794MH (HR=0.76, 95% CI=0.51~1.14), 6
() PFS %43 51 Jy 78.2% 1 63.1% , 3~4 A B L )
KR K T3.0% M T41% ., MIEFR K, RE%
AT RN TRETGAREN AAE, HiT
6 1~ H B P21 O R 22 5% i BF [R] (duration of
response , DOR) ¥ B i 22 5% (88.5% Fll 47.4% )
IF HOZ 25 5 AE R Wi s, DR I o o o K st [ 1) B
Vi ] RE LS ) B B 0 A A AR S
3.3 KTk BB & B = 8L 3 B 0 %l 7 (tyrosine

kinase inhibitor, TKI)

ZRBA T BN HAr A, EE IR
YU A EGFR M e ig & e . — I sgrp
39 {4 M B BTC M H EHEZ B & T RIGIT IS,
mPFS Fl mOS 43 5 KA 27 N H 454 H . H ARk
AEWF ST R B A N W R . A T RR
HOAS AR 25 51, 9% LR R AR R % B AE R Xl A
() F8E HEAT IR YT B S SRR B Y T L, AR A
BE NS R B A X 2 A8 S IR TT
7 B N BB A T R R AR E L, RSB E A
B IE OLHE AT RS VR IT A AR B B iR T RICR P,

3.4 NEKHKBEMEERENNIETT

ZRIA T B FAYIBRAR AR 1CC B A
—EIT R, AR ZHER G Z E U AR, YT Ak
EHARUE— L&,
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4 VEGFR##HIF

T B B E — FP R S B Y VEGFR2 P ik,
SENE A AR B R SR L AE A TG, T LR
PE4E 4 ) VEGFR2 B9 ECD X 4% S Hf 4ok e, M
i BH % VEGFA 5 VEGFR2 Y 45 &4, — I 113 oF
FEP PR Al T B S BT 2R YT BTC AR
61 {4 i ] BTC 8 35 7E 4 32 3R 97 /5, mPFS Fl mOS 43
WA 32 A ROS A, H A 45% 1 535 R
PR TS . 5 Z AU S B R g R,
BN RS R Gk X T BTC 5 — &2
0 S SR NI I 7 1| D B 1 s Rl 1|
KT RESRYL ., BWEKIE . LR = Fh 25 P ik
4 GEMCIS J7 R HIIT AL, B0 5 /5 i gl i) 3
PAFT 6.5 H B mPFS, SRMSLEFAMIL, &
TR PR A GEMCIS J7 58 A BB BH 2 4 < 28 5 1 A=
FERFIE] (P=0.48) o IV A D ZIREIK G HAL &5
RI7 I %

B 55 B IRE S PD-L1 0 ) 300 i 1 ) Bk B BT
K TR A IR Y7 76 M W 3B /N 40 M Bl 9% (non-small
cell lung cancer, NSCLC) M #f5% & A K i 5
B, (HFE BTC ik b TR HE R B, 78—
I #11f PR A 512 v 26 4] W 199 A8 3 2 52 1% 07 SRR YT
Ji, mPFS 1.6 H, mOS K64, Ho A 14
BENIT ARA RN, bk gk 2> .
HiRkE, MR ARBASH B IR, TEY KM
AR I R TR AU RCT 1055

5 INGFTKI

TN N A5 5 e Sl e by, 2 TR DR T R A
= WER IR (adenosine triphosphate, ATP) f vy i
W TR 5 A1 5 7% 21 1CD X M ok 2k b, AT 58
F T AL S TKIZE 259 B AT 5 4 PR il ATP 5 %

R A LA A, ORI R KUY S
Wi R R M4 S, PG AR N AR BEBERR L . VEGFR

J& F 52 1K % & TR ¥ (receptor tyrosine kinase,
RTKs) ZFEM G, ©F 2 TKI 2 245 ) 40 1) B XF
VEGFR, f#iH &R .. KHdEE . MinE)e .
TR . MEERE. el . RILERE,
43 N T 22 Bh S A i iR T Y R

T AR e —Fh TR0 /N o T 22 B A )
% F VEGFR1., VEGFR2. VEGFR3, PIGF. FGFR

BIA AR sAEN, 7524 B K9t S oA
J7 W 399 1 20 B % (hepatocellular carcinoma, HCC )
B — &k FH 2550 FE M BTC 3G 7 sl , 1R
Je & 5 24407 . PD-LL 3R S A,
H 5 GEMOX J7 28 Al s 5 R FR BT IC , © b B
HIAE 5T A R 835 8, K BF Y © &% X Al = 8RR
I7 07 T RS R O T A . TE EORT R R
e, KBRS T~V 1CC 5 (19 ORR &
k5] 80% (95% CI=61.4~92.3), DCR ik %] T 93.3%
(95% CI=77.9~99.2) , mPFS Fl mOS 43 4 ik %] T
10240 AM225 A8, 5L T RML, %
BA R R IEE ok 2 8 E AN, ERK
2 S 11 R v % 23 (U | V1 7 S = W
(NCT03951597 ) T I )22 Yk Ml 96 UE T 1 F R 5 7 58
PIVRIT N o AR, © A Je B G a1 R B PR e
(LEP) X BTC & A # o W1 2 1y AR A7 3
£, 32 M 1 AZ LEP YA YT )5, mPFS fil mOS
g3 49 A~ A F 114~ A, ORR N 25%, DCR A
78.1%, % J7 F AIAE N M 8] BTC /Y 23R 97 e 4%,
AR SRR T i — 20 % BB S R D P 3l & e

Jry BB AT T B X I g AR R — 2R R
kT VL, B W 4R 9 I Al (radiofrequency
ablation, RFA). JCSHiBIT (radiotherapy, RT) . JiF
Bl ik #E 7 1L ¥F  (hepatic artery infusion chemotherapy ,
HAIC) . &S 8 ikfb# %€ (transcatheter arterial
chemoembolization, TACE) . £ 1% % J& +PD-L1 1]
FII A 3 28 J5y F36G 7 7 1 6 T i 91 BTC 7] FE A5 B
YRR . 25 B2 T SO e + R S R BT+
JRITRIG T 1Y 8 E AH L ) Ab 24 5 H 4532 G A% e + R
Fi A PR R, R4S T K A9 mPFS A1 mOS,
IF B2 =IRG T 10 B A 3 B IR )T 45 R it
77 FARYIERDT A i A A58 X0 3% 28 =R y7
PR AR TR, AR TSR RUR Y

R AR & —Fh) iR TKIZE 259, A ALAT
PL3E i BH W VEGFR2 . VEGFR3 ., IfiL /I A A7 A A K
T 2K B (platelet derived growth factor receptor 3,
PDGFR-B) 11 il fifr 93 i % A2 A%, 348 7] BHLBF Ras-Raf-
MEK-ERK 38 % F 42 10 1 b 96 240 B i 15 %6 . & 7
HCC iRI7 A & T iz M Y, 78 BTC iR 97
BORHIFA R o BEAE IR IR IR 7 HIK A
GEMCIS 77 £ s Ju % B Je 3k, [HR Z 48K M
P=NNEE S

B 1 JE 2 — TR 9T B M % b R 1
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TKIZS 259, X T Ml BTC 03697 A — 2 4l B b1
FHPCST, 2018 4F, BT f o Je 56 A5 I S A1 R ST 19 3R
J7 WF ST AR b S B RS B T R, AR R 5 3L g
A BTC 85 22 411, 49T J5 B 1K mPFS Fl mOS 43
W A 444~ HFI1314 A, DCR N 714%, ORR K
19% . ZMEFE 8 A 0 FH BT A Je Bk & PD-L1 41 i
FIE Y7 B 3 BTC Ay X 56, L7 25028 B I A B o
B iRy, (AR 5 F — 25 I PR3 50 56 0F 43 7

LB e e — PR R 2 BP0 R, AE
BTC {97 W B A PD-L1 30 i 3510 /) B1F 5% 8 %0 5 i &K
%R e WA A BT mPFS O 6.5 H . mOS
R 1234 AP TR A HT A PD-L1 #0] 71 TQB2450),
mPFS F1 mOS U 43 51 & 6.24 4~ A #115.77 4~ A1, LS
R AR TR I R R R, AT
A AN K W (treatment related adverse events,
TRAEs) [RIFEAT] 240, J45 PRI 5 () TRAEs 48
TE AR X AT #5830 Fl 2 9, Rk B9 A O 197 2 ()
AT 75 A2 A

UL SAGC W 58 AR A 2 A R, 1R
B R + 15 1 B BA T +GEMCIS 75 RIS IR IF v,
mPFS B & 4 F GEMCIS /7 369741 (HR=0.37, P<
0.001), {HEZHFRL L LAE 0S T H 2 7 LG 1T
B (P=0437) . WA AR, 5 b9 52 A8 171 A
(high tumor mutation burden, TMB-H) 1 H# HHREMN
CREEIIE N

HoAls TKI 26 259, ) an iy & & Je 0L &7 e &
JeW R e T M e A AR R Z R AL T 2
BITH B, RFEH BB HCR. BHARE,
IC B ML, 1IC1225) . RGIT RN
Bl 25 A6 )T R AE BTC Py AR HY, AL BE
M G HRPL, PR EIR YT AR, I AR T A
FREGH R, WA BN R A

6 MEEE

P i S5 T 2 — PR S IR IT BRI B
T 3 ) B A A X R R R PR A e R G, M
S I A5 T 240 ML B 0 S g, DA 4 g 4 e ) A
1O 22 B E 2 BT T E I R 3 58 B
HRER AT AR50 T 1. 1), R 3R AR K HBLIE IR by
HEI, 0CV-CO1 J& —Ff 41 X VEGFR2 . VEGFR3 ., 3K
) 8 H FK % B 51 20A (kinesin family member 20A ,
KIF20A) (IR & 2 IS, CERNERERG

http://www.zpwz.net

(4 357 6 B IR 7 T Be R Je JT R T S . A i Y
BTC & WG, X B AETF S A — 2 2
JEE A B

7 REgE5RE

WAk, BTC IR Y7 4038 76 Pt & e, b Ho 4t
XiF 4 S 0 FRORG VIR T RNEE B Z R T SRR
FOR AR FRBE ., REMARKERT A
WA G IT X, BEE R B AR ERE,
Ok B 22 1 B0 1) 25 0 A5 DUOF R ROk IR YT
TF 5% 107 2% B T AR TR T R SR O DL BT R
e A, N KRR B3 THRITRUR .

PR AN BN RELA

Yek TRk B OA . Al A s U AL, 5t LAk TR
fik 5 LFRE X7 AF 59T F SRS B AR &)
FE AL FRAT

£ % 3k
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