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Abstract

Cholangiocarcinoma (CCA) is a malignant tumor that originates from the epithelial epithelium of the
bile ducts and their branches. Due to its high heterogeneity, there is no specific clinical indication for
the early stage, and the diagnosis is often advanced CCA. The 5-year survival rate (long-term survival)
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after surgical resection is poor. Gemcitabine plus platinum-based regimens have been used as
first-line chemotherapy for patients with advanced disease. In recent years, significant progress has
been made in targeted therapy for a variety of malignancies, showing good efficacy and safety in ad-
vanced CCA. However, there are still many challenges in the targeted therapy of CCA, such as adverse
reactions, drug resistance, and individual differences. Therefore, it is necessary to further explore
the targeted therapy mechanism of CCA malignancies, develop more effective and safer drugs, and
formulate precise plans according to the characteristics of patients to further improve the prognosis
of patients in the future. This article reviews the latest advances in CCA-targeted therapy, aiming to
provide strategies for the research and clinical work of CCA-targeted therapy.

Keywords

Cholangiocarcinoma, Targeted Therapy, Treatment

Copyright © 2024 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

JH4 ¥ (Cholangiocarcinoma, CCA) 2 — vy & Ui B AR b 57 240 o 205 12 Jie g e A 0 RIELE A AT 52 I
ML) ARPEHMREA, CCA w]4r AT P I (intrahepatic cholangiocarcinoma, ICC). fifi | & Hl iH &
(perichelar cholangiocarcinoma, pCCA)filizt it fH %9 (distal cholangiocarcinoma, dCCA) [2] [3]. HHTAHZET
ARG % 2 5%, pCCA Fl dCCA T GiFRk A #1IH 4 i (extrahepatic cholangiocarcinoma, eCCA) [4] [5].
CCA AR T 40 Huss (HCC) 1 28 1 WA S R ARG At g, o5 BT IR I 1% [6]. J4FsR, Bl Ak
PRIRS U AR PR BT RS, CCA [0 TR BB g 48 7, FSHEMIRT % CBONIR YT CCA [ — M BTk
Jiid e KEHERTIE S0 H bR 070 tH A AT B MR TT H3R S I E B, FF R B SR AL TG S0t IR T
FHWE[7]. TR, BEES THRRAGYINITR, MR ST RS 3] 7 BR8], V2RV, ik
RIT IR AU L T AN A R R AR AR R I G T BUR[9]-[12]. AR, RADBURFIIRERS
FEA AR, R HUEE IR IR S B IR YT I A h 2 100l 7= AR 24P . ik 70%0) ICC W] g 22 /b
A LA R RAR[13] [14]. B LRV TT S0 s AL RE s AT 4RGN AR K IR T 324k 2 (FGFR2, 14%). KRAS
(11%). 10 THethfk b EAR A BERRBEAITK /1 8 A [FIVEYI(PTEN, 11%). 20 A& 393 2 1 A0t v St 41 ) 77 2
A/B (CDKN2B, 7%). ERB-B2 Z /A& IR 3 (ERBB3, 7%). MET (7%). NRAS (7%)F1 CDK6 (7%)-
BRCAL (4%). BRCAZ2 (4%). NF1 (4%). PIK3CA (4%). PTCHL (4%)#1 TSC1 J: [ (4%) [13]. A T Hxid
IXEEHE i, R ) 25 ) B 455 AT R4 AR A R 752 A 2 (FGRR2) AT L S A i 2 Bl (1 DH) 411 i
7. BRAF il 7|45[15] .

2. ZAATERABRAESHIHI

AR A BRI (RTK) A& — 4 i o 58 52 44 B2 B (Fr 20 M AP O AAR 25 B3k I BSR4 A S R 4 i P 45
FPIRZARR), A FUNE RS 515 S [16]. & ICC MRS AR, (32 A5 2 IR (S 5 18 % 10 57
HRAE IR AL ICC HYH WARAR[13]. TEER, Vi 2 40 52 10 I 2 IR (X T 4 i R

2.1. RRETHELRRRSE KR F 2 A0
A eI KR T2 K (FGFR) & T- RTKs ZK ik, EIRIGAE . HLMBEE . MR A A s g 5 v
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A EEAEH[17]. FGFR fEZ FhgifuR B bR, M 4 NN S IR AR AR, X S8 52 4 B i S TRV
45 K3 (FGFR1-4), Ml FLG. BEK. CEK-2 il FREK % [A4#fi3[18]. FGFR 748 I+ 10%~15%/t] ICC [19].
FGFR ZAR i ik 41 P 5 3 C AU P 1 B IR A 1 2 5 240 A7 135 R L R o R 42 1 LAt S2 A B N 7
(45 Ras-MAPK. PI3K-Akt. PLCy 1 STAT)i% S 524k —F4k[20] [21].

CCA MR 2EE Fu R B, 2 15%[F) CCA ¥ 5 FGFR2 R A %, M%) 50%fr) CCA JH& (A -
FF 11 BRIz 35 ) 77 76 FGFR4 1 R IA[13] [14]. FGFR M5 7E ICC iR EEAE ], FGFR 2R4E7E CCA #
AR DL

2.1.1. W§EER

2018 4, E[E FDA ¥ # ¥ JEihJr CCA KL JLZH(ODD)FR 5 . #E 5 iX Wik 5t 1Y 34
FGFR1-FGFR4 #ii|77 Futibatinib %% 3 [F FDA % T R EZ Y\ € (BTD). FH TIRIT eI #:% FGFR2 %
R B HEE YT I R M A B B 1 CCA, ARG . fEXTHE A, 103 ) FGFR2 & [H B HE (f 4% 5
K £) 5 ICC (#4852 7 20 mg 7 [ futibatinib, & H—. B &M ORR A 41.7%. AR
RS2 AI(DOR) A 9.7 N H, 72%9>6 A~ H, DCR Jy 82.5%. mPFS 5 9.0 i~ H, mOS 5 21.7 1 H, 72%
MEETE 12 DA ERAMETE, 5 LB IT A R FH(TRAE) N M IUE . & .
BCH LI 2% TRAE 2 s IiiE, 203 1& UMiasr a2k, W& 701 IV S i, Toih
UL P A
2.1.2. HRERE

Derazantinib 7 3% [ FIRK 2 #2 % ODD I T-iiJ7 1ICC. % 11 #§] FIDES-01 Wit fA%1 1 (ICC 55 FGFR2
FEERE) I BE T o, B2 (ORR) N 21.4%, DCR A 74.8%, mPFS N 7.8 M. iXLLIfR%L
0 3 FE T Hh R B H25YR YT CCA MIIRPR A < /EFAS1 2 (FGFR2 & R 58 sl 39) 1, DCR 2 79%,
Ho 1 BB E A CR A S e2 R, 1 BIHREX PR A HMERGIESL RN, 9 §IH% SD fax Hi
22 BOR [22]. 5 At FGFR #IiIFIAHEL, Hhi 5 JE £ FGFR2 RAZ[H) CCA & h 5T e — A
R, (HSREE RAMEK NG B, & SOl r .

WUt B L5IESL, FGFR ML 6T % CCA B —EMIT ik, (HEMBIT MR R EE LK
e AP 5 504 R AIE 5K

2.2. HHEES I SBL A EHIHI

T E IR AR R A RIS EF(NTRK) T NTRK1. NTRK2 F1 NTRK3 J: [ 4w, 7 T B E E TRKA (7
AR E A K H T2 4K) . TRKB (BDNF/NT-3 AE KK T 52 44) Fl TRKC (NT-3 £ KT 52 48) i IR IR & 1
ZARBER(TRK) KR, EANE MR XAL RGN, K E FIhRE LIS 23], NRTK K 5H
b PR AL AR F 80 TRK 8 A IFRFSHERIRAS o & 2Rl 4 i py AR 5@ 3% 1) B B B0E AVE 5 S 9 R
L, HETT S ECR AN R . KA AR T AR [24]

NTRK il & 7E 1ICC R UL, 1 FGFR2 9878 3% 1) NTRK il &% 15% [25]. 5 —48 NTRK #i]
71| larotrectinib (LOXO-101)F1 & iff % J& (RXDX-101)7E NTRK i FH M &8 & P HUS T A7 21 26] [27].
SRIM, $2.2 85 JE 123 13(2.9 /i) B S 5 T JELH 3% JE(20~22 /NI, 3K 1] 4 R X S8 2 ) 1) 2 A PR R AT
RPE[28]0 5 Ho A R R BRI 2L, 55— TRK 770 W] LLES T Ga 505, ABAE I A S 7 %
IHE R TR 51 S 1 2V [24] -

Selitrectinib /& —F LR N —AGEFEE TRK #1575, 7£ TRK Bl S M7 £ RAL S L T A5 24
Selitrectinib 5547 TRKA. TRKB fil TRKC H AR5 145G /1 (TE BRI & A1 LT H); [FRS, selitrectinib
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X BAT AN RIS 25 S AR TRK B 1 10 5 755 B g B R 4l 33 5 [29] . FoAty ) Lk 22 Sl 1), G s e
REILE B S EMEIL e, WERH NTRK #—2ekliErE[27]. ik, NRTK #6501
PRI FTRT LARE AN, AR ML BT FRAIRTR 257, SR 252K

2.3. HER #J15

NS A KK 7 52 M (HER) BS R BRI g 1 5 045 EGFR Al HER1-4 %7% . EGFR 2 i & BRI g 125 it
ZAR—AE, W 5REEKETFEEIHERE SEE, Hladirizs). R A R 2.
EGFR B0 Fh 2R B (2% Jok 40 i N S AR R A FH (/N 23 1 B s BRI ol 1), o Jeis & e f & e
B I G b A R B e B LA, ANV 2 BRI B SR [22] . fEJEVE B e, FE N 133
filE ] CCA &3, HBJuI& B e Bka GEMOX A7 (5 Fafhiz + BLybHIE) A E 0 GEMOX {by7 iR y7 I
] CCA 72, S5RER, HMH GEMOX 1LIT 41/ mPFS N 4.2 AN H, JEI%E EBtE GEMOX {Lj7
Y mPFS 5.8 M. LIk E JEBKE GEMOX b y7 4L 2 W22 B 22 2. 2 1 T 097 4H.(30% vs. 16%), {H
PR AEAF AR K . PALAAFHN 9.5 ANH[30]. (EFE%E RPir 1 HIGR R, 5T 150
Yl CCA B3 . LG % & S GEMOX fhJ7 RISl GEMOX 1y 7 iR I7 i 1 CCA HIIT 3. 45
TR, BZITHR mPFS 9 5.5 M H . TUZEBHIELS GEMOX HIH AL ek il 6.1 N H, (AP %H&
FPLEA GEMOX ) mOS REAL T AT (11.0 M H vs. 124 AN H) [31]. WA IRIEFR, 1£ 11 HIERIK
o, BMERAN 63%, Hrh 34 BEEIRTTIEREC %M, 9 BIBERIEZ T NV HFAR[B2]. H
R, T BT 4 X IR O S — S5 . AE 1 I AR I8 1 JE BR B PUIG A& 7 PE At s AN A ST
FEVGITHE I CCA, JENY 35 Bl . 4R ER, 2 PIEE L%, O PIEETIEM, 5 A LR
HAEEE N 69%, FFELRAREIE N 31%, mOS M 12.0 4~ H[33].

#a) HER FOMMIFRI AR E e ih 2Bk pURmg 2R hT, HER 57 1) 2 A MR e AR
W PRIRIE E SR BIR G . MHT HER Y697 AT B8N HER ¥ B 3RIA ) CCA BE T RH IR IT LS

3. FATIRERAR SUBEHDHI

SRR ARG (1IDH) 2 =R BRIGH T R CERG, vl A R AT R AN -l — R (o-kg), FF
¥ NADP+L 54 NADPH [34]. 24 IDH R RAS KA, KEMIRAREY 2-52 2 1% B2 (2-Ho) Uik, 1fi
o i 5 R (a-kg) B V52 BIHIHI[35] o 2485 S ENALEE I DNA H B AL o, SEUERRBRERSG, S8
JRi[36]. IDH 5828 K4 T4 10%~28%) ICC [37], IDHL JEK 55 b IDH2 JE[K 55 55 WL[38].

31 FRERR

Ivosidenib #&—Ff IDH1 SAZFL I, Ot T Hs Wil 2R sBEva M IDHL RAR ) SR #E
RHEMB(AML), XEBF TR WA TT, JFida € L% . R4 EBREENL 11 1] ClariDHy B %t
MgE 9, IDHL #0HIFI3CR e A C k193 E FDA I sVE. 2RIl T 5 2BV AL, —21k
7RI R A IDHL 2874F CCA B3 AE R /D He 2 i 283897 J 4515 IDHL 58748 1) 185 {7l ] CCA 35,
126 {1452 1 500 mg ivonib JA77, 5% 2.7 AN H I mPFS (‘ZRFI4 N 1.4 N H). EARJEAA 6 4N H Fit 12
A HIE PFS RAEZ 5518 32%F1 22%, mOS A 10.8 /N H (B FIHE 5 6.0 A H). iRk JE41 ORR A 2%,
b PR3 4, SD63 il 2RI & AR IR B WG/, 17 19 2535 3 SD. DCR 7374 53%7HH1 28%.
ivonib 415 WA B RNIEK. ®tss Z /7. IBIESE, RUK 2R [39].

3.2. kAAEfE
IDH2 4741157 Enasidenib #2& & AN S8 IR AR O PTRE 259, T 2017 4E3k3E[E FDA #tifE, Tk
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RS BRI T I IDHL ZRARAGHH 2 W R R BEvA 1 2 HEBE R M (AML) . mIDH2 [ 111 Bl AR5
H A IELE SR b7, (H I gl MR A JF[40] .

IDH AT H ] IDH 2 PR 948 7= A 1) S B is 14, BT CCA M 4 e, 5 5 Mg 4n g o,
B P A

4. BRAF BHEEHNHI5

BRAF & —Fh 2 &M/ A R E LA, BT RAF EAXK, @it MAPK @% 3 55 5#S,
A AR AF S - BRAF J K] (VE00E) 7% A% 3 B IS0 , M TTT s 2 {1 a2k Jv 9 A PR A - 08 B PR R 82 80 o
BRAF ZA5iEH K AELE ICC 1, KRAS RAFKALE 8.6%~24.2%] ICC #1, BRAF RAZKAETE 3%~7.1%
[ ICC th . Ras-Raf-Mek-Erk 15 5@ % & 7% 2 ik[41]. HRTHMICE X KRAS 238 (1 B34 Zes 7, &
BORIT T ERH KRAS TR 4E2 IR e flisHidE e =& VB600E [#E 14 77 . Selumetinib., binimetinib
Al trametinib /& MEK (¥ A HIHIF] . 482 AR 1 1 INIE TR F, 1CC RN 12.5% [42]. ATfig
AIRZ BF AT I EGFR HiikinyT, SECRHFH ICC MEMFEAR WA . FEEZ WK
UEBA R 2 IR T R . IE R AR R BCA i35 B R (MEK FIHIF) I 11 13R56 BoR, SR N 51%, +
L PFS N9 AN H, mOS N 14 A H[43], 575 PAERA IEE N —&IaTT A 2.

5. BENRTT S REATIEKSIATT

N4, SR AT s AR (1CTE R 8 T BUAS T R IGRYT R BRI YT 5 e ia T i &A
T LN CCA TR FE B # mi e T PRI 78R B, IR B s Bk & OB Je rT AR AN T D) BR BT 14
JIELTE P e () J5 R AR R PR VR YT IE R [44] [45]. —IZ HLOBENL 1 BARE AR B, B0 & R BR B HTRI B LU
JEBRE VAT A ERAE B2 i — 2R/ — 2R IGYT IIE ] CCA B H R BES 25411 mPFS )y 3.65 M F, By
1 mPFS Jy 1.87 /N H . JAFE 2020 4F ESMO Al iid, A4 RELE O BBk & GEMOX ALITiRTT
AHYIRRIEI] ICC —2677, ORR 24 80%, DCR Jy 93.3% (28/30), M 3 BipiThfett, T ARUIGRMIE .
£ 2020 4 ESMO 1, Zhang &I GEMOX k& 2 gk Je Al B R Bk S 0 oy Jm i g B B 4 BTC 1)
— 26T o AT R B AN A NBUIE 007 28 R B AE 1N TR IR T TR 45 B . I 4E 5K, CCA
WA VRITEUS TR EEEE, iAW 2 A RBCERIT T Z0EKRE EE R R . R, a2
AR AR R PR ) f 75 B4R &R - ICIs 7E CCA HF BRI PE A R, X 3 B 75 B0 G e # | A0 B AT
RN AT
6. &g

HEAAIT I BLIEEE T CCA MRS HEIRTT o RIS EMIN I, BELED KT 2 AR
BRI 250697 o B )R T R0 1) 78 bR A0 R b AR T BA R IR BN INME R E A TR AN, R AR BN
S RO FELL T (A SURI A . e BRI PO AE R, R R IR A B . 48 AT
&, FAAYT/E CCA WRIT A B A MM AT 5. HAET, %% CCA HIEMZYEkg%, Fihl&
b FGFR #1155 infigratinib A1 pemigatinib (1) -7 LA & IDH ##17%) ivosidenib LS 1EAl, H T #
PEECA AT YIBR ICC 3. ¥EIRNAYT IR T RBTE AR SR BN — PR . ) 2 #e2 iR . (B E1r 2
I L AR, A9 T R I R AR AR M 2P RN B R . ROk, NEUH T RN X
B VAT PR, BT ORISR AL, DU I s A R . A B o R DR B R AN 7 R R )
BT 5T A IR R, oA B G T R A IRYT 77l CCA B 24, M s
BE TG .

DOI: 10.12677/acm.2024.1482383 1503 I IR 2= =23t e


https://doi.org/10.12677/acm.2024.1482383

58, b

SE

(1]
(2]
(3]

(4]

(5]

(6]

[7]
(8]

(9]

[10]
[11]

[12]

[13]
[14]

[15]

[16]
[17]

(18]

[19]

[20]

[21]

Brindley, P.J., Bachini, M., llyas, S.I., Khan, S.A., Loukas, A., Sirica, A.E., et al. (2021) Cholangiocarcinoma. Nature
Reviews Disease Primers, 7, Article No. 65. https://doi.org/10.1038/s41572-021-00300-2

Cardinale, V. (2019) Classifications and Misclassification in Cholangiocarcinoma. Liver International, 39, 260-262.
https://doi.org/10.1111/1iv.13998

Elvevi, A., Laffusa, A., Scaravaglio, M., Rossi, R.E., Longarini, R., Stagno, A.M., et al. (2022) Clinical Treatment of
Cholangiocarcinoma: An Updated Comprehensive Review. Annals of Hepatology, 27, Article 100737.
https://doi.org/10.1016/j.ac0hep.2022.100737

Chen, C., Jiang, J., Fang, M., Zhou, L., Chen, Y., Zhou, J., et al. (2020) MicroRNA-129-2-3p Directly Targets Wip1 to
Suppress the Proliferation and Invasion of Intrahepatic Cholangiocarcinoma. Journal of Cancer, 11, 3216-3224.
https://doi.org/10.7150/jca.41492

Liu, S., Liu, X., Li, X., Li, O., Yi, W., Khan, J., et al. (2020) Application of Laparoscopic Radical Resection for Type
111 and 1V Hilar Cholangiocarcinoma Treatment. Gastroenterology Research and Practice, 2020, Article 1506275.
https://doi.org/10.1155/2020/1506275

Montal, R., Sia, D., Montironi, C., Leow, W.Q., Esteban-Fabro, R., Pinyol, R., et al. (2020) Molecular Classification
and Therapeutic Targets in Extrahepatic Cholangiocarcinoma. Journal of Hepatology, 73, 315-327.
https://doi.org/10.1016/j.jhep.2020.03.008

Wahida, A., Buschhorn, L., Fréhling, S., Jost, P.J., Schneeweiss, A., Lichter, P., et al. (2022) The Coming Decade in
Precision Oncology: Six Riddles. Nature Reviews Cancer, 23, 43-54. https://doi.org/10.1038/s41568-022-00529-3

Capuozzo, M., Santorsola, M., Landi, L., Granata, V., Perri, F., Celotto, V., et al. (2022) Evolution of Treatment in
Advanced Cholangiocarcinoma: Old and New Towards Precision Oncology. International Journal of Molecular Sci-
ences, 23, Article 15124, https://doi.org/10.3390/ijms232315124

Jiang, Y., Liu, Y., Xiao, Y., Hu, X., Jiang, L., Zuo, W., et al. (2020) Molecular Subtyping and Genomic Profiling Ex-

pand Precision Medicine in Refractory Metastatic Triple-Negative Breast Cancer: The FUTURE Trial. Cell Research,
31, 178-186. https://doi.org/10.1038/s41422-020-0375-9

Yu, Y., Chen, K. and Fan, Y. (2022) Extensive-Stage Small-Cell Lung Cancer: Current Management and Future Direc-
tions. International Journal of Cancer, 152, 2243-2256. https://doi.org/10.1002/ijc.34346

Llovet, J.M., Montal, R., Sia, D. and Finn, R.S. (2018) Molecular Therapies and Precision Medicine for Hepatocellular
Carcinoma. Nature Reviews Clinical Oncology, 15, 599-616. https://doi.org/10.1038/s41571-018-0073-4

Ross, J.S., Wang, K., Gay, L., Al-Rohil, R., Rand, J.V., Jones, D.M., et al. (2014) New Routes to Targeted Therapy of
Intrahepatic Cholangiocarcinomas Revealed by Next-Generation Sequencing. The Oncologist, 19, 235-242.
https://doi.ora/10.1634/theoncologist.2013-0352

Javle, M., Bekaii-Saab, T., Jain, A., Wang, Y., Kelley, R.K., Wang, K., et al. (2016) Biliary Cancer: Utility of
Next-Generation Sequencing for Clinical Management. Cancer, 122, 3838-3847. https://doi.org/10.1002/cncr.30254
Massironi, S., Pilla, L., Elvevi, A., Longarini, R., Rossi, R.E., Bidoli, P., et al. (2020) New and Emerging Systemic
Therapeutic Options for Advanced Cholangiocarcinoma. Cells, 9, Article 688. https://doi.org/10.3390/cells9030688
Wagner, J.P., Wolf-Yadlin, A., Sevecka, M., Grenier, J.K., Root, D.E., Lauffenburger, D.A., et al. (2013) Receptor
Tyrosine Kinases Fall into Distinct Classes Based on Their Inferred Signaling Networks. Science Signaling, 6, ra58.
https://doi.org/10.1126/scisignal.2003994

Katoh, M. (2018) Fibroblast Growth Factor Receptors as Treatment Targets in Clinical Oncology. Nature Reviews
Clinical Oncology, 16, 105-122. https://doi.org/10.1038/s41571-018-0115-y

Ornitz, D.M. and Itoh, N. (2015) The Fibroblast Growth Factor Signaling Pathway. WIREs Developmental Biology, 4,
215-266. https://doi.org/10.1002/wdev.176

Javle, M., Lowery, M., Shroff, R.T., Weiss, K.H., Springfeld, C., Borad, M.J., et al. (2018) Phase Il Study of BGJ398
in Patients with FGFR-Altered Advanced Cholangiocarcinoma. Journal of Clinical Oncology, 36, 276-282.
https://doi.org/10.1200/jc0.2017.75.5009

Salati, M., Caputo, F., Baldessari, C., Carotenuto, P., Messina, M., Caramaschi, S., et al. (2021) The Evolving Role of
FGFR2 Inhibitors in Intrahepatic Cholangiocarcinoma: From Molecular Biology to Clinical Targeting. Cancer Man-
agement and Research, 13, 7747-7757. https://doi.org/10.2147/cmar.s330710

Yang, R., Song, Y., Shakoor, K., Yi, W., Peng, C. and Liu, S. (2022) Insights into the Role of STAT3 in Intrahepatic
Cholangiocarcinoma (Review). Molecular Medicine Reports, 25, Article No. 171.
https://doi.org/10.3892/mmr.2022.12687

Javle, M.M., Shaib, W.L., Braun, S., Engelhardt, M., Borad, M.J., Abou-Alfa, G.K,, et al. (2020) FIDES-01, a Phase Il

DOI: 10.12677/acm.2024.1482383 1504 Il PR 155 2 33k Jé


https://doi.org/10.12677/acm.2024.1482383
https://doi.org/10.1038/s41572-021-00300-2
https://doi.org/10.1111/liv.13998
https://doi.org/10.1016/j.aohep.2022.100737
https://doi.org/10.7150/jca.41492
https://doi.org/10.1155/2020/1506275
https://doi.org/10.1016/j.jhep.2020.03.008
https://doi.org/10.1038/s41568-022-00529-3
https://doi.org/10.3390/ijms232315124
https://doi.org/10.1038/s41422-020-0375-9
https://doi.org/10.1002/ijc.34346
https://doi.org/10.1038/s41571-018-0073-4
https://doi.org/10.1634/theoncologist.2013-0352
https://doi.org/10.1002/cncr.30254
https://doi.org/10.3390/cells9030688
https://doi.org/10.1126/scisignal.2003994
https://doi.org/10.1038/s41571-018-0115-y
https://doi.org/10.1002/wdev.176
https://doi.org/10.1200/jco.2017.75.5009
https://doi.org/10.2147/cmar.s330710
https://doi.org/10.3892/mmr.2022.12687

58, ZEhEH

[22]
[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

Study of Derazantinib in Patients with Unresectable Intrahepatic Cholangiocarcinoma (iCCA) and FGFR2 Fusions and
Mutations or Amplifications (M/A). Journal of Clinical Oncology, 38, TPS597.
https://doi.org/10.1200/jc0.2020.38.4_suppl.tps597

Huang, E.J. and Reichardt, L.F. (2001) Neurotrophins: Roles in Neuronal Development and Function. Annual Review
of Neuroscience, 24, 677-736. https://doi.org/10.1146/annurev.neuro.24.1.677

Kheder, E.S. and Hong, D.S. (2018) Emerging Targeted Therapy for Tumors with NTRK Fusion Proteins. Clinical
Cancer Research, 24, 5807-5814. https://doi.org/10.1158/1078-0432.ccr-18-1156

Drilon, A., Laetsch, T.W., Kummar, S., DuBois, S.G., Lassen, U.N., Demetri, G.D., et al. (2018) Efficacy of Larotrec-
tinib in TRK Fusion-Positive Cancers in Adults and Children. New England Journal of Medicine, 378, 731-739.
https://doi.org/10.1056/nejmoal714448

Luvira, V., Satitkarnmanee, E., Pugkhem, A., Kietpeerakool, C., Lumbiganon, P. and Pattanittum, P. (2021) Postopera-
tive Adjuvant Chemotherapy for Resectable Cholangiocarcinoma. Cochrane Database of Systematic Reviews, No. 9,
CD012814. https://doi.org/10.1002/14651858.cd012814.pub2

Drilon, A. (2019) TRK Inhibitors in TRK Fusion-Positive Cancers. Annals of Oncology, 30, viii23-viii30.
https://doi.org/10.1093/annonc/mdz282

Drilon, A,, Siena, S., Ou, S.1., Patel, M., Ahn, M.J., Lee, J., et al. (2017) Safety and Antitumor Activity of the Multi-
targeted Pan-TRK, ROS1, and ALK Inhibitor Entrectinib: Combined Results from Two Phase | Trials (ALKA-372-001
and Startrk-1). Cancer Discovery, 7, 400-409. https://doi.org/10.1158/2159-8290.cd-16-1237

Drilon, A., Nagasubramanian, R., Blake, J.F., Ku, N., Tuch, B.B., Ebata, K., et al. (2017) A Next-Generation TRK Ki-
nase Inhibitor Overcomes Acquired Resistance to Prior TRK Kinase Inhibition in Patients with TRK Fusion-Positive
Solid Tumors. Cancer Discovery, 7, 963-972. https://doi.org/10.1158/2159-8290.cd-17-0507

Lee, J., Park, S.H., Chang, H., Kim, J.S., Choi, H.J., Lee, M.A,, et al. (2012) Gemcitabine and Oxaliplatin with or
without Erlotinib in Advanced Biliary-Tract Cancer: A Multicentre, Open-Label, Randomised, Phase 3 Study. The
Lancet Oncology, 13, 181-188. https://doi.org/10.1016/s1470-2045(11)70301-1

Malka, D., Cervera, P., Foulon, S., Trarbach, T., de la Fouchardiere, C., Boucher, E., et al. (2014) Gemcitabine and
Oxaliplatin with or without Cetuximab in Advanced Biliary-Tract Cancer (BINGO): A Randomised, Open-Label,
Non-Comparative Phase 2 Trial. The Lancet Oncology, 15, 819-828. https://doi.org/10.1016/s1470-2045(14)70212-8

Gruenberger, B., Schueller, J., Heubrandtner, U., Wrba, F., Tamandl, D., Kaczirek, K., et al. (2010) Cetuximab, Gem-
citabine, and Oxaliplatin in Patients with Unresectable Advanced or Metastatic Biliary Tract Cancer: A Phase 2 Study.
The Lancet Oncology, 11, 1142-1148. https://doi.org/10.1016/s1470-2045(10)70247-3

Sohal, D.P.S., Mykulowycz, K., Uehara, T., Teitelbaum, U.R., Damjanov, N., Giantonio, B.J., et al. (2013) A Phase II
Trial of Gemcitabine, Irinotecan and Panitumumab in Advanced Cholangiocarcinoma. Annals of Oncology, 24, 3061-3065.
https://doi.org/10.1093/annonc/mdt416

Tsukada, Y., Fang, J., Erdjument-Bromage, H., Warren, M.E., Borchers, C.H., Tempst, P., et al. (2005) Histone De-
methylation by a Family of Jmjc Domain-Containing Proteins. Nature, 439, 811-816.
https://doi.org/10.1038/nature04433

Dang, L. and Su, S.M. (2017) Isocitrate Dehydrogenase Mutation and (R)-2-Hydroxyglutarate: From Basic Discovery
to Therapeutics Development. Annual Review of Biochemistry, 86, 305-331.
https://doi.org/10.1146/annurev-biochem-061516-044732

Yang, H., Ye, D., Guan, K. and Xiong, Y. (2012) IDH1 and IDH2 Mutations in Tumorigenesis: Mechanistic Insights
and Clinical Perspectives. Clinical Cancer Research, 18, 5562-5571. https://doi.org/10.1158/1078-0432.ccr-12-1773

Lee, H. and Ross, J.S. (2017) The Potential Role of Comprehensive Genomic Profiling to Guide Targeted Therapy for
Patients with Biliary Cancer. Therapeutic Advances in Gastroenterology, 10, 507-520.
https://doi.org/10.1177/1756283x17698090

llyas, S.I. and Gores, G.J. (2017) Emerging Molecular Therapeutic Targets for Cholangiocarcinoma. Journal of Hepa-
tology, 67, 632-644. https://doi.org/10.1016/j.jhep.2017.03.026

Abou-Alfa, G.K., Macarulla, T., Javle, M.M., Kelley, R.K., Lubner, S.J., Adeva, J., et al. (2020) Ivosidenib in
IDH1-Mutant, Chemotherapy-Refractory Cholangiocarcinoma (ClariDHy): A Multicentre, Randomised, Double-Blind,
Placebo-Controlled, Phase 3 Study. The Lancet Oncology, 21, 796-807.
https://doi.org/10.1016/s1470-2045(20)30157-1

Golub, D., lyengar, N., Dogra, S., Wong, T., Bready, D., Tang, K., et al. (2019) Mutant Isocitrate Dehydrogenase In-
hibitors as Targeted Cancer Therapeutics. Frontiers in Oncology, 9, Article 417.
https://doi.org/10.3389/fonc.2019.00417

Valle, JW., Lamarca, A., Goyal, L., Barriuso, J. and Zhu, A.X. (2017) New Horizons for Precision Medicine in Biliary
Tract Cancers. Cancer Discovery, 7, 943-962. https://doi.org/10.1158/2159-8290.cd-17-0245

DOI: 10.12677/acm.2024.1482383 1505 Il PR 155 2 33k Jé


https://doi.org/10.12677/acm.2024.1482383
https://doi.org/10.1200/jco.2020.38.4_suppl.tps597
https://doi.org/10.1146/annurev.neuro.24.1.677
https://doi.org/10.1158/1078-0432.ccr-18-1156
https://doi.org/10.1056/nejmoa1714448
https://doi.org/10.1002/14651858.cd012814.pub2
https://doi.org/10.1093/annonc/mdz282
https://doi.org/10.1158/2159-8290.cd-16-1237
https://doi.org/10.1158/2159-8290.cd-17-0507
https://doi.org/10.1016/s1470-2045(11)70301-1
https://doi.org/10.1016/s1470-2045(14)70212-8
https://doi.org/10.1016/s1470-2045(10)70247-3
https://doi.org/10.1093/annonc/mdt416
https://doi.org/10.1038/nature04433
https://doi.org/10.1146/annurev-biochem-061516-044732
https://doi.org/10.1158/1078-0432.ccr-12-1773
https://doi.org/10.1177/1756283x17698090
https://doi.org/10.1016/j.jhep.2017.03.026
https://doi.org/10.1016/s1470-2045(20)30157-1
https://doi.org/10.3389/fonc.2019.00417
https://doi.org/10.1158/2159-8290.cd-17-0245

58, b

[41]

[42]

[43]

[44]

[45]

Hyman, D.M., Puzanov, |., Subbiah, V., Faris, J.E., Chau, I., Blay, J., et al. (2015) Vemurafenib in Multiple Nonmela-
noma Cancers with BRAF V600 Mutations. New England Journal of Medicine, 373, 726-736.
https://doi.org/10.1056/nejmoal502309

Planchard, D., Smit, E.F., Groen, H.J.M., Mazieres, J., Besse, B., Helland, A., et al. (2017) Dabrafenib Plus Trametinib
in Patients with Previously Untreated BRAFV6%E-Mutant Metastatic Non-Small-Cell Lung Cancer: An Open-Label,
Phase 2 Trial. The Lancet Oncology, 18, 1307-1316. https://doi.org/10.1016/s1470-2045(17)30679-4

Taylor, M.H., Schmidt, E.V., Dutcus, C., Pinheiro, E.M., Funahashi, Y., Lubiniecki, G., et al. (2020) The LEAP Pro-
gram: Lenvatinib Plus Pembrolizumab for the Treatment of Advanced Solid Tumors. Future Oncology, 17, 637-648.
https://doi.org/10.2217/fon-2020-0937

Lin, J., Yang, X., Long, J., Zhao, S., Mao, J., Wang, D., et al. (2020) Pembrolizumab Combined with Lenvatinib as
Non-First-Line Therapy in Patients with Refractory Biliary Tract Carcinoma. Hepatobiliary Surgery and Nutrition, 9,
414-424. https://doi.org/10.21037/hbsn-20-338

Yarchoan, M., Cope, L., Ruggieri, A.N., Anders, R.A., Noonan, A.M., Goff, L.W., et al. (2021) Multicenter Random-
ized Phase Il Trial of Atezolizumab with or without Cobimetinib in Biliary Tract Cancers. Journal of Clinical Investi-
gation, 131, e152670. https://doi.org/10.1172/jci152670

DOI: 10.12677/acm.2024.1482383 1506 Il R 125 23k i


https://doi.org/10.12677/acm.2024.1482383
https://doi.org/10.1056/nejmoa1502309
https://doi.org/10.1016/s1470-2045(17)30679-4
https://doi.org/10.2217/fon-2020-0937
https://doi.org/10.21037/hbsn-20-338
https://doi.org/10.1172/jci152670

	胆管癌的靶向治疗研究进展
	摘  要
	关键词
	Research Progress in Targeted Therapy for Cholangiocarcinoma
	Abstract
	Keywords
	1. 引言
	2. 受体酪氨酸激酶抑制剂
	2.1. 成纤维细胞生长因子受体抑制剂
	2.1.1. 嘀替替尼
	2.1.2. 地拉替尼

	2.2. 神经营养受体酪氨酸激酶抑制剂
	2.3. HER抑制剂

	3. 异柠檬酸脱氢酶抑制剂
	3.1. 伊伏西尼
	3.2. 依那西尼

	4. BRAF激酶抑制剂
	5. 靶向治疗与免疫治疗的联合治疗
	6. 结论
	参考文献

