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Research Progress of Inmunotherapy for Cholangiocarcinoma

Xiuyang Cao Daxu Peng
Graduate School of North China University of Science and Technology, Tangshan, Hebei, 063000, China

Abstract

Cholangiocarcinoma is an aggressive malignancy with a low incidence but high degree of malignancy, limited treatment options and
poor prognosis. Therefore, novel treatment approaches are in need.In recent years, immunotherapy has become a research hotspot in
the field of cancer. It utilizes the patient’s original immune system to target and kill tumor cells, and this treatment method has achieved
gratifying results in malignant melanoma and advanced non-small cell lung cancer.New approaches to immunotherapy for cholangio-
carcinoma are also being actively explored in China and internationally, and some studies have yielded positive results in early trials.
Therefore, the application value of immunotherapy in cholangiocarcinoma has been preliminarily confirmed, which is worth further
studying. At present, immunotherapy for cholangiocarcinoma in China and internationally mainly includes targeted tumor antigen ther-
apy with peptide and dendritic cell vaccines, adoptive immunotherapy with allogeneic cells, and immunodetection point inhibitor ther-
apy. In this paper, we review the research progress in the treatment of cholangiocarcinoma from four aspects: host immune response in
cancer, cancer vaccines, adoptive T cell therapy and immune checkpoint inhibitors therapy.
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BEHAARMGRE, AR ETH TR P LIIFTREAER., B, LEEFEREE PR RANLFS T mFiEs,
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4 A FFNIEE & (intrahepatic cholangiocarcinoma,ICC ) | JiF
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IBENEE (extrahepatic cholangiocarcinoma,ECC ) . JHEE AR
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R, PR G T I EIAT T G R e TR AR/ nfa i
FETHERUS TE KRB, AR T X i HARE
HARBE RO Z BN R SR RERIRA X, Hfk
AGENRE R AR s S EEIEA, AR RN,
FEAIAE I RS SRR B s A8 . T ARTE T Aiia
T LR fei P S BG5S s At v T M e 5 T U
TR DR LA T ERERR AR R BT
TR AP R PR E— 4R

2 PR fE E R B R M

IEH NIRSZE 2 58 I DD RE R PR IFTE T 40 S 2 S A [
RERE, FERGREY B S REmt . EA Ak E s
BAINEGIE REM BB, S4HINRRIRRE ALK
i, BREG (NK) 40, Rl amiaaete JLo- s
JW NI ARG s n AR TR IRBISZ /A ( pattern rec-
ognition receptor, PRR )IHBII4E5 & [ (A 5 H =7l iR N T
W AR S 2R R AR DGR A, (R ARG IIRMA . AT
E e R PO N Dt il AN T 6 | R AN G N e
IR PR R A SRR ) e R, SR, @R
RN EBADURRS Y, EREBEEE T @k sttt
FTH RSN KSR AR o BSR40 ( dendritic cell, DC) J&
— PR R 40 (antigen—presenting cell, APC) ,
AT RIR MHC 1 2855 2Ry TR o+, &
HEZER. I TARREPURIIIRE, R A % h
ERNE R R R B, RO SRl T DL
BN RIERES, HrTLUBS IR NSREUE Y J5HIR T 48
B R . PURRER MUY, T AR T DA s i A
2N R A S T 238000

TEEMEMREIX — T 5= T, 70 RGUEHE BRI AR =
TS R RISIMSKREUER , MR A RS K e B, 24T,
FryiEid ] DU PR B S R A RiR .
SR BRI EIZNG . 530 G H I O A R - sl R A L s
TRE F LA S B P o R R M BE 6 2005 ARG i E
IR, AR A BRI X O, X M E R,
T IR TE AR A EE R R ERIEE BN S, — 8
Skist, TEEMEMREE, R 4 (tumor infiltrating
lymphocytes, TIL ) HYIEINSIREH RIFFE A <. AHRAY,
TE B s A R 5T 22 BH 30%—50% BB gg 2 4 UbR A o
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o iR D UR O BUR . ) TR RIS, A TAE
FPURER] T ISR ERT, M0 1E Wilms MEEH 1
(Wilms’ tumer protein, WT1 ) FIF5&E T 1 (Mucinl, MUC1 ) ¥,
1 2 M R 25T TS 2] WT1 AT MUCT ZE R 848 5 5
F UG AR RAIZGIN 251 5 O, BARARE e X ek
DRI 2R A5 B T8 S AR, (ERAE 80% FREAE e oh 34 14 90
T WTL R, 90% 9 A e th i o o i o 363
MUCT ZH, FFIAA MUCT ZEA 930 3k S H A 2 e
FEHERE M,

E—T WT1 B ik & &5 PO i ias 7 e SR E R R I Y
rriEoR ", 8 IR R A R R L AR BRI R
M2 ANz axtt, 50% RBEE 2 D ARSERE, ik
TEHAh 288 K, HEFMEE IS 65% B AR IR WT1 4552
HET 40, (HARZI WTL RS T 40 S0k 45 R A7 A
St 1 8 {5 g A A e e AR R R R Rh MUCT BRI 1 119
— AR SEEG R R T REF i ik, (B4R 7 GIEE
HE TR R . @I MUC1-1gG fitfk, WEEIpem
FAaE R A HIL T MUCH RS s IRPRATIFE FIE0E
I, F5— BURMANE . SRRy THRRICE TR T/ 2R
IR B AR T WT1 A MUCT S5 30K, M
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DLNIARTT A rIN T A IR e E e bR L 2 1 2 7%
INERS

IEoN, 7 WT1 FI MUCL ZSMNEHEE T B A £ kiR
PSRBT B AT I T B R " R,
FKE AR EaiatE 6 2 & 15 K (lymphocyte antigen 6
complex locus K, LY6K) . TTK % 1 1% E4 ( TTK protein
kinase ) . 5 FEFEAERK AT T mRNA 454 & (1 3 (isulin
like growth factor II mRNA binding protein 3, IGF2BP3)
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M4 DEP %45 #3451 ( DEP domin containing 1, DEPDCI )
FOPURKEE B IRTT 9 BN FTUIBR IR R, Hodh 78% 1Y
AW E] TR T 40f G R, BRItz N, WF5E
PR 2 B i B O I T R R U Bk R g, AR
TG R R T S, BRI L R R R Ik e v L
RRFE SR CTL 155 T RE R To it R = A R S A= A
FIROFfE R M [H— 4 H AR T R I — Ik e AR
B EE TR @R EMIRECED (cell division
cycle associated protein 1, CDC1) | 4552 ] 3 ( cadherin 3,
CDH3 ) FIURZ)E 19520 Bk 51 20A (kinesin family member
20A , KIF20A) J=RRECA T 1 HEARIAE " BoR, X
P =R T O 2 M R b, AITERT A B RSB IR R =
T Al N, 9 BlEE TG S FlEmRE, H9.7 AR
FROLVEAFII ARG, EEFERBNR, BEEBa s
WA R AT RE R GE RS A A NS ) — PRI, (A
IR ARB G KR R F2 B 1 RT I I A R R et T B
I MR RE IX LEIR% BT R A TATT 7 SR e A R R L
{9, Yoshitomi % A "7 7ERG HIRRE R B HhttA T T AMEEARK
R TGRS, AR B AT DA e TE S5
R, MR TR LU 4 Fh HLA DCEC OGS T . X fh
M IR B RS2, £ — a4
17 ZEEH 8 % (47%) MR T T HMgxRe sk i,
BB R MR 7 2B EG 4 4 (57%) s
T T AR BRI RN 1T BRI B R R R
K3 VAT R AT T A AR U ACE AR, (B2 A b B
AAFRIFEMARIRAK, FIR 25 TR ARSI R 25
WS RAR T A LR

IRREEEIATT 1) 55 — P RO I R BT kst 28
TREMESTE RN VR RE T Al SR, RS ThRE
SRR AN, RIE SRR T 4000, =
FestEb e i s, R SR E s Rds T 40
REAT e I G b B iR & AR EETEA. Mgtk
S T R AR S DU S, IRER R SR A I DIRE ™
AR T AN S % S o7 B WT1, MUCT ]
B SRR FEVATT 65 BIARFTER . BA MDA Imb i
MRS EE ", EEEENE, IPEE s fE A
fEREIEZ A FR Cox LLBINBG M hiem T EA, Hitt
FA HHENEX Fh G s 2 R R R E A iy Y R I o Bon

rh R R AT RIS, (BRI AT 2 A R R 4
IREFE, BFocdh Ha 6% B HBL T35y I i, B
IR RIS AETE I 7.2 4 B Lepisto A T A ™ 1
1/ ARG PRIF T T B A 2SR an ik R e MUCL 1B
NEREATTHET 12 GIRR R 0% o 0 R A ( 2
B) B, HERTREWn R, RWEEE R R,
CD8" NI CD4'T 4Hfw i)y itk th B 25 Hnm . REF X8 T 41l
Rz, (REERE G R E 1B ST -MUCT B4 KR .
33% NEEEYIRFAG 4 ERNRAE L BRI 26 1> H
P AL AR AT R A AT B R W, BefE e T
TR A= A B 1) ] ) LR ST e AN RE B E . ROV B PSS
BE MR THBGTT LG HBNGTT, R IR A
o Dt R — AR SRS T 7T SRR AT T
FEHFRENIZR A DX — 7 PR

EZINNSTERIASFIRE LM SR e
PURDIUR e 0 TR IRIEE ] A2 (Annexin A2) j2—
FRERIE GBS . TR . SRRl SRR N 2
PRI R R AR B B IRIE S a4 AR O AR E
BHEPIRECER A2 (38 RIE P, XHEEHEIANZ
SEREEACNED, AR S MR
S EWAIEL SRR E AL MBI % TEIR PR AT
Ao, REBEE F A2 RS HNEF A] 2 i A= KA FE e
B> P X R AR SRR R AT Y RIA THIRE A 2
—, ARIIREHERE fFT RS ERTA TR R, AR
pe e N SN )R

4 R T RE YT

HENNTE PR Sk S e R RRRR A T 4R 5
— PP R B E B S TIL Sk B RN P, 4k T
ARIERAR P A= Y R A v v AL RO AR R IR T bR 4t
St e EROA S AR B TGN, Dudley S5 AR
H TR R e SR i = & CD8” 1Y TILS8% [y
(EIFE 3 2o E ) RN HENRTE ™, it it 4kt
GRS IR RS ARG S T o T IR R A IR SR
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Higuchi 55 A MR T 1 G NIEE MM 45 R e
HEE, EFAGED CD3 B T 4alaRn s =
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[E]o Tran % A\ "HRAE T 1 AMPEE T IZ b #5581 R e s
B, FEZR G A TR T &R R AN R 5 E:E T AER
AR ELRIZEAR, X BRI AR () FE R e iR L 1] APCs Hr,
HE5EE TILs 2 FAR IR VRIS REER MM, EIRITE 7
A H NIRRT ARBEAS B T RIS S SR
1B P, XU S TE > TR T gk T 40l T SRRS I ]
T, HUUE T RS AR BRI ICC B3
ARG HIEHBNATT 7, 129t I 36 ] ICC BREBEAZ T1E
14 T SN HAEM T B AR e 2 = Mk g 2 R 4l
SRR BT R B e IATT R R AT R AEAF AN 183 4>
H, mEEZFARGTANN P RAFHA 7.7 A
(P=0.005) . [FIFEAEEZ B0 6T S ) B A A
31.91MH, imREZ R IaT N FARIET AR ST
N 1744 H (P=0.002) *", (HEFINN, A TIES4kE T
ARSI A SR AR B E D 1CC BHBDIGT T IR TRE,
TN LI REIGR AR

5 Sefz il s D I 5

NIE G R — BRI Al —T 40l 7F
TR R I EE A REE A . A T R RS RIRR
M, TAMRMIE B2 B, B ERENEIAAY T
MMEEZ R ECONEGE SR %, THR N2
& (T cell receptor, TCR) iRl APCs | #y 4 ZH AR M
5 4% (major histocompatibility complex, MHC ) &3 (941
FE#IF i L BifS, APCs 8L T 4Mj b #ik 3Ll 1
s AEEIS 75 TCR 454, 2 T 4IRS Ibek kg, ik
b, BE5R TS I, imdkiliEsFf
SAHHIFA R T 4RI E R R ™, FEIE R A4
TEOUR, R TS5 3 TSR, fRIE
T T 4IRS TR, YRS 0 ASHRRE

SEHNHI T L FR RN A (immune checkpoint ) , H:
IR RN B ESE T E 1 —1 (programmed death
protein—1, PD—1) FI4HIEFEELE T kB 4HiEHR —4 (cytotoxic
T—lymphocyte—associated proteind, CTLA—4 ) | 1X k& 4 25 46 ]
R—BEHARNEA (PD-L1 A1 CD152) HH4& G255
T SR REE0E /D5 14 T A REsS AR g8 T, AT ea 2
e TR @R L B s e ki AL, R, %6
HNHIX L2 R SRR S5 S T ARG T Al bueE
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PD-1/PD-L1 @12 (EMR ORI & R B F S 2
Ve, IEaZmiE . APCs A2 2 H %181 PD-L1 5
T 4ffg M PD-1 &I EERAMIS IR T Al ws .
AT H T BhRg e B Fk PD-1/PD-L1 &2 Mifi S8 T 48
i TEREH AR A 28 T . IFRES FDA U e[ BT
£ pembrolizumab(KEYTRUDA) A nivolumab(OPDIVO) £
W& B, FT RN PD-1 K HlL ik MM E R, X
T B R USSP 2 PEVA ST R 6 AR N s 5 %2
PR EES T E ORI, AR AR T X R )
HAS . SRTITERE IS B e, B T LB AFaE
('microsatellite unstable, MSI-H) 45 & 7w Lok, 2l
PD-1 HIIFNAT T AEIR AR FR TR

PR BTACEERAT, 7B kg £ 2 L A e R R AT
HFRI N AT SR ATAY . A 22 TR 57 R e HER L 5y
% (immuneohistochemistry, IHC ) 75 7E M 2% ICC & & il
ZMifa PD-1/PD-L1 fyFA DL R AR E ISR, It
SN, TR E L F PD-1/PD-L1 #1k LM MR B SHEES
HASH S EFIRE X, XX s e S R o A
BEEI 2 G R R A HD I R R e & o 7E Gani & AKY
W5 2SR E e B M R U4t PD-L1 RIS H
IRAEAF#A . Sabbatino %5 Al ICC b JLF 100% %
X PD-1/PD-L1, Mifi iR & Bk A M= Rk idi e T
i) HLA I 25505\ A 2 b T 20l /-5 00 fa s i &
iE#E. /& PD-1/PD-L1 BRAMUF SIEIRE /K TLX,
{HIF & LIS PD-L1 F£iXfHM: . HLA 1 BRI FRE
RERBFIE AP FE AL, FBLE PD-L1 RFERB AR ZA(E
AR HLA 1 £PiEmRiiE, 5I1CC BEREFNNTE
IEARS . X ERIF IR L5 SRS 5 IV E AR IR e h s
S Fea R R e AR TS () sE MR O TSI, (R
.28 4 5 PE IEAS IR R g PR G2 G 0 sl 187 10 R T2
BETHIFER N E T, — DK 1115 KEYNOTE-158
X PD—L1 25 BE: 9 R J1 1B 4 e K8 2 66 FF) PD—L1 k551
pembrolizumab FEATERZGIATT, WFRILAN A T LA A FRR
FHAAE S BRI e VIR 0 HL PD—L1 %38 B 1 IS Jes
#AL 104 19, &4 = JFPR A 200mg 1) pembrolizumab,
YA 2 48, ARIESLARRS TR0 PN PR RECISTI.1)
Wae HF 2T SR B NE M (ORR) |, BETIN A H)
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R (%005 7.5 4~ H, ORR % 5.8%, e A iRl i
PRAFISRIA 74 AR 2.0 N A, A 13.5% BEEH
BT 3~5 2SN R Rn S e 2 A 2015 SRR THY
KEYNOTE-028 Ik I b 84 b, %40 A 24 ] PD-L1
FEIRBEAE B I B A AE 2 il ] pembrolizumab10mg/kg 45
PR —R, FHZGITRIERE 2 4, [AFFRYE RECISTL.1 )
EHFETHL S ORR, FEVARAI (Y 5.7 A,
13 7E KEYNOTE-028 {46 H ORR 4 13.0%., H {7417
AR A TR A AN 5.7 A AR 1.8 M H L A 16.7%
BT 3-5 LA AR RN FG. B2, FRITRE
AILVEH, TCie PD-L1 Ry, M fiE A
pembrolizumab HIiF ¥R LT, HIE s T HEARDURE
TEPELL N AT I 20 R o

BEAh, 55— 2RI PR S 06 1 HELE SR 1Y) e 3 G I A4 35151
IBIT T E BRI TIT B E N AR, ARNZ, It
98 A5 30 43 fE B A7 A B B 2 2 B (mismatch repair—defi-
ciency, dMMR ) . XTI IT #1056 P4k 7 PD—1 411551
pembrolizumab FEIEFR 2 AT RIS I R IOTRL, I
7E dAMMR B HRIEEE] T AR A ZSPIIATT SR . BRIX
TR AR R RS B, (HHAP—#9> AMMR 1Y
LR E (E5E 4 PR ) R THRETT
A, HA ORR 2 71%, TEHRAEFFN 67%. IR, X
BRI AR AR AT WBR I — X F ILZER LA, Rtk
XX — PR FIEH AR 70 B A Bkt o

R4 PD—1/PD-L1 50 R ko JU S AT 57 5 4 24 A
ITHREE R FT RO, (ERR RS 2 NN, 40 T 48
I 2 Bk 2 (1% & 11 -3 (T cell immunoglobulin and mu-
cin domain—containing 3 , TIM—3) . [z 2,3 Wi S
(iindoleamine 2,3—dioxygenase , IDO ATk LA L FER -3
(lymphocyte activation gene 3 , LAG—3) 5115t 1E gl 1/
AT EFEEE R EN BB BRI R b, X4
(&5 BRI R AT 2 e a2l B DAHIHIS 48
fefesE . 1AL, MR ROy Zmia ) DhREss | & AMEsET .
IR AT RIS R X SR E R N RAIE
LU RIATT ORISR, ARRX (5 S @A A RE M IE
ERERIGT T IR USRI 205 0 A R R &G TSR UL
SMNAEIS A . TE— i R R E S BB R AN E A
SR IS N SR S E A BURE R ).

BNk, FERRENE R R RIS EIFRG T AR SR
AR

I () G R I T 2 S g FH TR I R e b R R 1 S
B, HEl, WRENeRTR O L REIN AT R Yk
R FEILIEOUT, ISR AT oY 2R IR (R o R e Reia
ITHIRHLB A Y B2, Bkl sa ikl syayT 5 At il
IBITHARL, TERIRRTAF R SRS, il sk ia
ITHARTT R EARE, (B2, SFFEERE R ITRE—

BHREHRF SIS — R R
6 RE

R T IEERRE R R A N A SR SERARA (bR
ZHEIIEIERT, TSR ARILH A ak H RN
Ry 25, RIAROHREN MBS ERE RN R IGT T
B E 210557, S FEARANRR G T IERE ROV R
TR —RHAER A RUIAT 5. TR IR AR 52 L
TERA AR S R VAT (O R DL R AT A AT IIGIT 2
PR TOR TAEEC, RN FRA AN 250 THRZ B
E AT T SRR RIS T T =S

EHINNRPIATT R AT A TR E M B e R ]
REMEATR, (EUZHIENMREE H5R M R S/ MR E OB
a7 (GRS AT . RS R A a7 s
R SHIHIFGTT ) S BoRHRTIET SR, HANT
A s B E RN DR G POR A, EEB R TR
PRI A ER 257 T RPN, B RS E AR
BT R R

W2 P T BE R 828 1 T REARWTER AL, IR Rt g
BT RN I RE I A kg . A WFIR R 40% 1Y
IR E R BE AR AR ELRSEE, @ FGFR2, PRKACA
FTERBB2 ZE[R, i FRAHARAEARE b o7 PR ] 434615+
HEWBEGTE . 5N, e A B g m s il
FERE A GRS 5 55Tt B Bk R ER B T B 2 TR,
X AR B A SRR s AR IR AR5, mlre] ks
S B/ IN3 TR & o e I STl 73 7 I A R e o Y
R7FESREE T RIRERINL S . e RIEER A Hretis A B TRRE
TR AR EIATT H R RE VM AR & e ER A 1 MALIG TR RT
BRI,

Bz, MEERTRE. oFEYy . ERAFUNE
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