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[ Abstract] Biliary tract cancer(BTC) is a malignant tumor originating from the mucosal epithelial cells of intrahe-
patic and extrahepatic bile ducts and gallbladder walls, accounting for about 3% of malignant tumors of the digestive
system. The incidence and mortality rates of BTC have been increasing in recent years. Based on its characteristics of
clinical and pathological heterogeneity, BTC is difficult to be found in the early stage. Once diagnosed, BTC is often
at an advanced stage with a poor prognosis. For a long time, chemotherapy is the only treatment for patients with BTC
at an advanced stage, but the effect is not satisfactory. In recent years, with the rise of precision therapy, especially
the continuous innovation of molecular targeted drugs in the field of BTC, there are more and more treatment options
for advanced BTC. The approval of fibroblast growth factor receptor( FGFR) inhibitor pemigatinib has officially opened
the new door to molecular targeting therapy for biliary tract tumors. At present, there have been a variety of clinical appli-
cations or experimental studies on different targeted drugs of advanced BTC. This paper reviews and summarizes these
clinical applications or experimental studies in order to provide some reference value for guiding clinical practice.

[ Key words] Biliary tract cancer( BTC); Targeted drug; Molecular targeting therapy
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fH Z2 A4 g (biliary tract cancer, BTC) 2 /5 7
TEFRGEEAE IR (1 3% , I 4F K 0 SR RV AL A
Wil hn . BTC Hy— 4177 WL 1) 2 28 PR PR g 2 A
TR T T A FIEAE B JIH 8 B 2 - e i, i H %
H=FB47 , BTC G35 IH 45 8 ( cholangiocarcinoma, CCA ) |
iH#&Je ( gallbladder cancer, GBC) A4 i J& ( ampulla
of Vater cancer,AVC) , Hr, #UIE IR 10 fil 70 25,
CCA X ] 40434 i N H 48 9 (intrahepatic cholangio-
carcinoma,iCCA) JT ¥ H4E J&% ( perihilar cholangio-
carcinoma, pCCA ) F13z 3 JH 45 983 ( distal cholangiocar-
cinoma,dCCA) | J5 T F S0 N T 4MH & 9% ( extrahe-
patic cholangiocarcinoma,eCCA) , Xt BT BTC i
TP IR R 2 R 2% R 2 LA TS Rl lm R TG
IT RS 22 5 LTI PR AN B I P A
BTC 1] % BRI ME , R i2 i A 2 AL e, Rtk H
AR R (20% ) Z 55 T FARUIER . K10,
o T BTC B A BRI # , il TR 4)
bR RSS2 R AR R & BE ARG AL S A A
R <50% o XF T MR AT V) BR B # 1 BTC (8 3%
(60% ~80% ), RGLIAIT S ME— IR TE IR YT 4%,
iy B A B ( median overall survival, mOS) & 6 ~
18 Mo BMATI S, BTC AR S 4FE (PR <5% ,
PiEtk2e . —ERK, BTC #ERMEIL2EIAIT , — 2k
AR LA VU Al R A 4028 OISR L YD B 5E) ik
ISP 55, R MIHESE FOLFOX A MR %, BEE
FEHEIRY T4, BTC n] MR IR 7 7 58t BOR B
%, UHIE AT YA A K R 3244 (fibroblast growth
factor receptor, FGFR ) #1331 5% 3£ #: JE. ( pemigatinib )
(R, IECTT IS 1 IEE bR o3 7 B8 A YT R K
150 [ Bl AT s R B A R AT,
FEIRYT 4 BTCIRY T[RRI R TR B FIE 7R o
BRI A SCR BT 5T 18 H B 45 Fir A BTC 1Y
A5 AR — M W o, 3 H ECY IR, i
A LTI, I EA TR T E5 HAh BTC 1Y
FRAE . QNFTSCRTIR, BTC BA Rk, TR,
£ BTC Ui SR 511 PR IE P & g, P bl g — A%
I PP 85 53 1R AR 1Y H 8856 35 , X BTC 1y 5L 3
FAGRTEGHAT 0T, R T KA B R ks, H
HIRFFEANTE iICCA Hh 2 KRAS 2875 FGFR filr {3/
275 D) Ko 35 Bz A K H 122 4 (epidermal growth factor
receptor, EGFR) A 5 #7482 12 i & I8 (isocitrate dehy-
drogenase , IDH ) 284% ,eCCA £ i, KRAS .EGFR Z&74% |
ANF A KR T3%44 2 (human epidermal growth factor
receptor-2 ,HER-2) 3", GBC £ Ijl, TP53 %&7F HER-2

P RSO JLAE BTC S [ IG Y7 o B4 5 ik
VE—Z5aR , U S AT 1 A 7 1Im R R T S 305 434
1 FmEERK

— TN N B AR R 3244 (vascular endo-
thelial growth factor receptor, VEGFR) [t B 73 [ 47 44
DUAREREPT (bevacizumab) MG GEMOX (3 PU At +
BRYSFEH) Jr & G PRSI g A 35 (i, 25
SBIR 6 A JCER R A (progress free survival ,
PFS) 2y 63% , BAMR T WF5E A 70% B4 T
izl GEMOX a7 ™ o 75T 39 Bl ty] BTC
BE I Z i I m AR b, R DL Ak St
45 GEMCAP (5 Ui + KRB Jr 51697, &5
IR R L R 45 i) 2R (disease control rate, DCR) 0]
K 72% , i o i A A (median progress free
survival,mPFS) A 8.1 4 ,m0S 34 10.2 Y, e
PSR —FHT VEGFR-2 [ Hse R TIA, 2018 4F3¢
[E[ I A g 22 ( American Society of Clinical Oncology,
ASCO) R4 43 T HAE BTC 453k —£R3Ay7 19 1119
e ARIRIR 25 R o TSR 5T B8, 7 WL fi
3 (objective response rate, ORR) “fy 0% ,DCR >}y 44% ,
mPFS [ mOS 4354 2.73 4~ A 1 6. 31 A~ A, 5T 45
G ZRATBUE AR, (H B E T 32 Ph 3T . AT
e, 20 S R ) 779] ( multi-targeted tyrosine kinase
inhibitor, mTKI) 7¢ BTC 453 th 17 T BURARZ , {2
FERARMNE . —IEE X RPEAR S 52 —43RT7
BTC [T Wil R a5, Fhah A 56 i3, BFFR 45 5 i
/R, PES {4 1.7 4~ A ,ORR Jy 8.9% ,DCR 3 50% "
FREARJE /2R A 7 P4 L i S s 1w R A
FALGYA 102 filiG ) BTC B35, W41 PFS 43 1 K
344,08 8.4 DAL 2 A E521 8
ARRBLARIEIAYT BTC I B4 BEMH T o ORI, Hi
KARRAEM Y BTC — 43077 M EAMER IR AN
RV, 3% F 205 45 T LT I RBFFE : — T 4
A 39 {83 BTC g8 & 1 11 A IR R X 5, mPFS il
mOS 4351k 3.7 A AF5. 4 A H 1 AE B AT (overall
survival,08) 2 35. 9% ' ; 53— Wik X AE B 1A YF BTC
0 11 4 PR 25 2R 5 Z AR, mPES Oy 15. 6 J4
mOS Jy 31.8 J&,1 4F 0S Jy 40% ', Hx kAR 4l
el B B FRIHTHY TKT 25 R FLE e Wi A 4t
A8 AR BRI 2 S 3 107 225 1) U A F AL, mT LA T
BEA T VEGFR-1/2/3 . FGFR-1 FI4E & fl R T 1
& ( colony-stimulating factor 1 receptor, CSF-1R) ,
FET I, U SR G AT LA T 40 g (430 A I
B A R mT DA R CSF-1R 875
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R SR E R ST, 2021 AR R MU JETE BTC 4Usk s i
TAMERIEA . R T M BTC — 2877
(0 11 9 R 5E 45 3R 7k, 16 Ji] PFS 2l 46.33%
mPFS 2 3.7 1~ H ,mOS 25 6.9 4~ J , Rt R4y
SRR A

2 $#; FGFR 1 &

FGFR J& T bR 1 AL R R 0, 2 5 75
PUALNRE AT TR RIS 2 Fh A B AR . FGFR
Rl RERI7E BTC P O, (LU T iCCA, 2 5
15% ,BF5E 4 0 FGFR J PRIl 7] 5 | ke A e (44RO )
i S A RS T TG AL R W 5 5 . FGEFR
GRIGE PRAE A JIEL 22 Je g g 1Y L 0 A O o 52 381 ok
2B . FIGHT-202 {55 & —Hi g4 A 146 f4i]
Zond =1 LRI AYME Y] BTC 8825 59 i SR 11 1)
I RIS, 45 R 7R, ORR iy 35. 5% , b 3 ffil i 3%
TE4 5 f# ( complete remission, CR) ,CR %} 2. 8% ,
DCR K 82% , H{s; S fii Hp 4 5} 8] ( duration of overall
response, DOR) 5 7.5 4~ H , mPFS F1 mOS 43 5|
6.9 AL T AN AT IT L R A A [ bR
ML IF] The Lancet Oncology IE K, FET I, E
&2 i B4 3R (Food and Drug Administration,
FDA) LS 56 2 JE ( pemigatinib, FGFR1-3 i1 5] )
T4 BTC 3697, & HET B PG T =43
JrE BTC RS 254y, X2 BTC Jayr s b —1 L
PRIl o OIS, 2R 25 W) B AH DG 5845 2 3
J& . 2021 4E7E 35 EYEREWT 5T 2> ( American Associ-
ation for Cancer Research, AACR) /N T futibatinib
(FGFR1-4 #4131, TAS-120) T ] FOENIX-CCA2 T
FERPT RN AR  IZ TGN A 103 5] FGFR2
SEEHE ICCA i3 . W94 R BoR futibatinib 557
i) ORR S 41.7% ,DOR 4 9.7 4~ H ,72% 1) 2% fiit bt
=6 4~ A . DCR Y 82.5% ,PFS % 9.0 4~ A ,mOS
K217 4. BT I, EE FDA B #%F futibatinib 2
WPELS BT, FH TR 7 #50 FGFR2 JEP E AR (£
FEBLLAI R ) | SE 1 B2 52 16 7 1Y Jm) 7 e ) B e 7%
PE CCA B35 (Z43RY7) o I H,2021 4£55 3 hise
[ [8] 57 2 A9 9 X 25 ( National Comprehensive Cancer
Network , NCCN ) 4 15 F5 & 537, 7E W B BTC 159707
T, " ZIAYTHTIS FCGFR M%) infigratinib 77 %%, H
T OBy 5 FCFR2 fill G 5 EE R 1Y R B G
WEEE R CCA B o BR FGFR2 @l &/ HHEZ 4h,
2021 4F AACR JAHIE B £ FGFR2 HEP B, H
H 2 ffi[455Z Debio-1347 (FGFR1-3 #i)) ya 7 , B4k
1578853 11 4~ A B399 2% f# ( partial remission, PR) ,

.97 .

BERTE NI CY = SO
3 # EGFR/HER-2 #1/5

EGFR J&2—FhEs A [, J& T W BRI 32 1R K
o EAEE TS 2 AN S AT 2 E
Y BL53 , EGFR 5 i1 %% & 2 i /M AE Bk 78 4 4K
o] A [ B FCAR LR AL A P W AR R 20 TR
FEYIRIAAE T4 A2 i BTC (kA4 R R T
HER-2 J& EGFR FJ% I — 843, 76 40 i) A= K 43
ferpile s B2 oCHEEMEH . PFRER 11% ~27% 1)
iCCA 15% ~19% ff) eCCA 1 EGFR 1+ 335,1% 1y
iCCA Fl15% ~20% (1) eCCA f71E HER-2 §#4% | K]
(1) EGFR A AG AR FPE2 3 i ( cetuximab ) |
1 JE 54T ( panitumumab ) JE %% JE (erlotinib ) £ 25 7E
CCA Ry B — 25 W al e G40 FH AT T I IR IR
VU2 BT a0 18 B JE 6 A A7 I A Ml R A A7 R
U AR RAPIR A T PUA I + S BT B4
e A NS 45 : DCR 53k 74% ,5 1~ H PFS
A3k 69% ,mPFS 4 9.7 A~ A, m0S 4 12.9 4~ g,
SR, 76 53 — TR JE B BT I G B v R0 R 5 v il i
() 11393350 (Veeti-BIL BF5%) , 25 R IF A s th
Fb B o P 5 PG il Y RN WA 78 A= A IS 7 T S A 3k
T M, X ERE R AR S EGFR 40 3 £ G
1 BTC Sk iyt — 25 & o HHlER%F HER-2 ()48
] 25 )4 455 B0 v B B 4 it 22 2R BT (trastuzumab ) K
JING3 T TR T ) 79 B2 7 25 JE (apatinib ) 1 ff
2% )e (afatinib ) o PIISCF R0 JE H 2 — A
TEIRYTHEREW] BTC T HAIG R SL I 45 R4 WK,
mPFS {4 2.6 4~ H ,mOS [k 5.1 A~ HA4
SEHRAE IV FH 22 Bk B BTIR T HER-2 5 3% 3K 1) g 1
BTC & ,5 BB H A 4 B & L WMIEER, B
7 H S YTk, (E B = ORI RIEE > . 522
Aok, BE R JeAE—T0 1 i R vt 1451 pCCA
BEAY I Ry GP 5 (s +
FH PG JAY7 BTC 19 T MG PRI EAE HE T h
(NCT01679405 ) , H 45K 4 N WiTF, 2020 4% ASCO
HRAE Y — T LE VA S B I A varlitinib (] 3
PNz HER $0I57)) X b 5 Al B2 B A 22 Bt 77
TERIAIT R B RS T BTC YRR 2 4 T I
PRIFFE, 558 R AL mPFS (2.8 4N vs 2.8 1~ 5
HR =0.90,P =0.63) f1mOS(7.8 ™ H vs 7.5 1A,
P =0.6576) %A B &2 5 i8] varlitinib 3£ R 45
BEWRAAEH 55 o ZM25 (zanidatamab ) J2& i A ¥
P 5 Zymeworks 2% w5 AF B — 3KCHE 1] HER-2 XX
Fe B, v LARI 25 65 AN JE & ) HER-2 3%
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i (ECD4 Hl ECD2) , RIXUE AN o 3 R URR A 15
THAPE R ERALS . HAl,ZW25 /e fT 19
(NCT02892123) #11 TT £ ( NCT04466891 ) IIfi AR5 , 3
SRS s BTC HER-2 915/ Rk ¥ (n =
11,IHC3 + or IHC2 +/FISH + ) ORR ik 66. 7% ,DCR
K T7.8% , HLf 3k AT, 5S4 R R EA Y

4 IDH #1&

IDH J& = SRIRIE P N , a5 3 I AL(TDHI |
IDH2 #1 IDH3) ,IDH1/IDH2 3% [H 4 Y RAR R £ 5
i F QTG , o AT AR R B 72 O 20 B I IR A
AR, R F 20 DNA AR T BEAIR A, B & 8
200 S B B8 10 T B TDH € A 7
iCCA FPAHMAE , o 22% ~36% , T AE eCCA F1 GBC
R R, AR JEA (ivosidenib ) AGI120 2 F
FCHET IDHL gl ), HAE BTC G Fi 15 45 T
AR AR PP A I F A A X BTC 45k i) o 2 o1
ko 7E LIRSS, AG120 YR 7 XEIG P 8 1) ORR
H5% ,mPFS J35.6 1,6 A~ H PFS J39.5% ',
ClarlDHy 5652 — MW 2l (AL OBUE 2 BT
MR MR ST, A T Z R 24t 1 ~2 e SRR
7 AHJR PR ARSE 1) 185 f51] CCA f83%,2020 4§
ASCO 2 EAA THFSEEE R :mPES ) 2.7 A~ ,mOS
4 10.8 4~ A ,DCR 4 53% ,0RR 2}y 2% , #1{s; DOR
H2.61H, 2021 4E, 3£ EH ASCO 44 ClarlDHy fiff
U TR, 5 R R, MR T B ivosidenib [
IR T 63% HYB i 1t S AL T2 KU o ivosidenib FI'Z
BN mPEFS 43502 2.7 A~ 0 1.4 4~ (HR =0.37,
P<0.000 1), peAh, WA EE R DCR 435k 53%
H128% ., {#i A ivosidenib &) mOS 4 10.3 A,
M PR B E 1) mOS 2 7.5 AN o Fhbh, dad
W 98 I A o T 2H 21 AR A o e o0 I 5 6 EORTC
QLQ-C30 [11] 5 % 55 e A1 G 1) A= 175 5 8 ( quality of
life, Qo) #FTPEAL BT, /& BAL ivosidenib {354 T & 1Y
R B RLRE, ML RNALR BB RS 2 A 1 R
3 FAMIRES 1| X, B IARHLRE R B L KA BT T
FE(P =0.002), ik, £ F ClarIDHy [ HA4F 57 45
A, B ivosidenib T {104 IDHI 587571 BTC 2k
BRI I — PR A NCCN 451, M1 2021 4rp
[E [ R g 22> ( Chinese Society of Clinical Oncology,
CSCO)#8Fg e |, 41 IDHI %875 BTC 223 ,ivosidenib
WAAG T HERE (ML ZHER 1A KRR -

5 HMEZERBIC 5FHE

BRAF Z: 5 #EAIARN Z R LR )22 it A, 90

SEHAEZ MBI bR R, T2 3% 1Y BTC

H AL BRAF VOOOE 5872 HRAER T R A XK
AEHY BTC 3 UG A X 22 . 2020 4F & RAE The
Lancet Oncology 11—t [l HI#/F5E 27~ , BRAF 1714l
FIBHEAR SR G 22 28 JUHE AL i 20 LS MG 5 9 19
(mitogen-activated extracellular signal-regulated kinase,
MEK) #1 il 57) #h 5€ 85 JE 1697 BRAF V60OE 58 7% 1 1]
BTC {47301k 47% , 08 ik 14 J1 20 0 k25
W41 )5 Z 952021 CSCO JHEGAEMP I 12T 48 1)
WA —2ia T 7 5 (D HERE) o W AR Tt UL AE-3-
FL94 it ( phosphatidylinositol-3-hydroxy kinase, PI3K) /
TE I B (protein kinase B, PKB)/F5 % Z 51 &
H ( mechanistic target of rapamycin kinase, mTOR) J&
— R PR S B, AR ] 5 B e Y1 ( cellular-
mesenchymal epithelial transition factor,c-Met) 2% (E
SR A AL T, TR AR B R A
TR T AR B G H ZAE . ISR 4% 1Y
iCCA 16% [ eCCA FEHEA PBK 295> 4 12% ~
58% 1) iCCA F116% ) eCCA [BFHATAE c-Met 335"
JLIS3 30 51 % mTOR 41 i 574 24 32 7] (everolimus )
1 PKB 11157 MK-2206 f9 I 1k PRI SEE5 R o
IRAESL R B MK-2206 ZICRSEAE ™ i PI3K 4114 7]
BKMI20, PRI B F AN BB 1Y) S il g ik 76%
B T SRS TR . R E (cabozantinib )
Je T AR BTC [ c-Met #5728 10, H: 11 3l R
G 19 FIEES TS AR B, mPFS U 1.8 M,
mOS 5.2 A, H5 BKM120 2548, #0 B & H B
TEERA R
6 &iE

Wi BTC AR A BB LI 705 A 1) 22 8K
R, SeBtEss , BGRB8  MERE R, TS
ez , PRIl PR 5 %08 A [l ¥R A2 e 3 BTC F) 7 28093
IR 7 BEATRE A0 X o0 H 20558 [ 25 9 7 16 1
BTC SRy AR 3 A B3 i 5 22 A0 i PR 52 ok =
BT 25 AE Y BTC U IR R, 1R =AY
ROR, SEE I RIE S o AERE T IR RBHIT AT 83, X
BTC ASHE f TR AR, i) BTC g2 20 AR
WAL IR AL KA R ARy T
52 3k
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