cJ

W EARLEL

TEZ53878: https:/ / www .baishideng.com

DOI: 10.11569/wcjd.v25.i119.1714

HRE N EZYE 20176E7580; 25(19): 1714-1727

ISSN 1009-3079 (print) ISSN 2219-2859 (online)

& 7F EDITORIAL

RERESMEAFNELEEREPRNAMUAERKERE

77 ]

E%5E X REE HHE, %K

¥ £ %4

(H2) 3%
I 98 %95 0 I7 3%
HA201345 B &
FR A R
2016-02-04, £ H
W& BRI 9 A
JE AR R IR
ek, MBS
TS ORFER
BB, R
R e
WG, BB
Jy R RGBT A5
e . AN
W S gk BT P,
i gk M g RS ST
Fo A B A
H A E G R K
BEYRATEX
W R, LEA
PD-1/PD-L1 [ it
FEEEER.
B B
B e EH
NI
W % (colorectal
cancer, CRC)#9 74
5P ARAF T ¥
AR, RS
Fo 25 5 IRy B
BER TG RETT.

WA 5 HRA

o, 8L, 8l
ZEEN, L H A
#i8 AR
E Bl AL R A
s, 84, B
E %m0 A
B E

J3aishideng®

WCJD | www.wjgnet.com

TE T REE, GFE KR HANKFE A
B B2 fm i 97 P e F dy B #R M T 450052

SKER, ZUR, EEEID, BTAESID E2EMSBIPBRE8TH
ESIBEREAT.

fEE T KRR RSN, TEFRMRXY
BINEESEIEDN. k3. ERRRERNAREBI] £S5
LTS,

BIRMEE: K, 208, TEEID, BTSN, 450052, ST
BIONTHERIS RS, XINKSE—NEEREDDIRST
o)1), yizhang@zzu.edu.cn

E83%: 0371-66295230

INFsEH8: 2017-03-28
BOBEA: 2017-04-19
%SHES: 2017-05-02
BB 2017-07-08

Immune-checkpoint blockade
in colorectal cancer:

Current research and future
perspectives

Wei-Jia Wang, Dan Wang, Guo-Hui Qin, Xin-Feng Chen,
Yi Zhang

Wei-Jia Wang, Dan Wang, Guo-Hui Qin, Xin-Feng
Chen, Yi Zhang, Biotherapy Center and Cancer Center,
the First Affiliated Hospital of Zhengzhou University,
Zhengzhou 450052, He’nan Province, China

Correspondence to: Yi Zhang, Professor, Chief
Physician, Biotherapy Center and Cancer Center, the First
Affiliated Hospital of Zhengzhou University, 1 Jianshe
East Road, Zhengzhou 450052, He’nan Province,

China. yizhang@zzu.edu.cn

Received: 2017-03-28
Revised: 2017-04-19
Accepted: 2017-05-02
Published online: 2017-07-08

1714

Abstract

Colorectal cancer is one of the most common
malignancies in the digestive system. The
incidence and mortality of colorectal cancer
in China have been gradually increasing in
recent years, but its overall prognosis remains
poor. Nowadays both the basic and clinical
research of immunotherapy has advanced
rapidly. Immune-checkpoint blockade as an
immunotherapy has recently been approved
for the clinical treatment of multiple solid
cancers including colorectal cancer. This
review will focus on the latest advances on the
role and mechanism of immune-checkpoint
blockade as well as the factors that affect the
prognosis of colorectal cancer patients under
therapy with immune-checkpoint blockade.
Recent clinical investigations and ongoing
studies indicate that immune-checkpoint
blockade might have potential in the treatment
of patients with colorectal cancer, although
some patients have no response to this therapy.
Therefore, it is important to explore the factors
that affect the response to immune-checkpoint
blockade in colorectal cancer patients and to
select appropriate treatments for individual
patients. Immune-checkpoint blockade is
expected to be combined with a variety of
other treatments to improve patient response
and survival in the future.
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Publishing Group Inc. All rights reserved.

Key Words: Colorectal cancer; Immunological
checkpoint inhibitor; Tumor microenvironment

2017-07-08 | Volume 25 | Issue 19 |



Wang WJ, Wang D, Qin GH, Chen XF, Zhang Y.
Immune-checkpoint blockade in colorectal cancer:
Current research and future perspectives. Shijie Huaren
Xiaohua Zazhi 2017; 25(19): 1714-1727 URL: http://
www.wjgnet.com/1009-3079/full/v25/i19/1714.htm
DOIL: http:/ /dx.doi.org/10.11569/wcjd.v25.i19.1714

ik 4

%& &L M J% (colorectal cancer, CRC)AZ {4k &
RE LT HMNEZ —, EXB, EARE
BT B4 TR F MY, B SRS 48
TR E . BF R, BIR G T 0 R A G R AT
FARKAF T Peik LI, SR A M8 AF 764 #
B R R E B AR ) 2 Ak g R
T @ 1ECRCE Ny % Fr EARIY B 69 16 KRG
7. KK EEME RS EOER. M
%) Ao o, 95 M & B A9 4] FAECRC Y B A 8 5%
R, AR B LB TG R L. &
Z TR A B FATH G R IRE T ET 2%
¥ B3| FIECRCH G IT P o, R%
Aoy BH e BT A B,
R St S 74 F) 8 55 CRCE 94K
BB ZE, SAZIANMRAFT R BT 2L TR
Rk, BIEME SR R R B e 4 S PG
T kMBS, B EEREE, EKEH
0 & A 4.

© The Author(s) 2017. Published by Baishideng
Publishing Group Inc. All rights reserved.

KRR 55 B, R E A, B IE

BOIRE: SEeE B4 F ekt e A T a
&4 H % (colorectal cancer, CRC)/E N 49 % Ft
FARIGO BT, BABRKOEN. KR LEADS
LI HFETFCRCEH MR E, AH T EAA
AT 87 . B8 I7 ¥ 2 R RCRCHEIT )
KT .

TéHR T8 =EBE, FREE KR 2RUsRIDGEF
HBERBEPONBLULREREDE. BRENE R
& 2017; 25(19): 1714-1727 URL: http://www.wjgnet.
com/1009-3079/full/v25/i19/1714.htm DOI: http://dx.doi.
org/10.11569/wcjd.v25.i19.1714

03I

45 B 9 (colorectal cancer, CRC) & ™ 5 i E
N AR ) H WA R R 2 — . FEFRE,
FOR IR FBOBEAR I3 WAL H S A3 A7, H.
FI20004F £220114F, AR MBIER 2IRF -
THEaAN IR, 65% UL MLt A

Beishideng®  WCJD | www.wjgnet.com

BT R AR SEEA AR, H R, CRCIY
BT FBREERFARIAIT, T3/ E S
(L FREBS AL 138412 cm)Eibk 2L 45 FHPECRC
LA ARABAST, LRSS A BR T
SR, FARIRTTHI ARG T, CRCEE A4
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P 21 H YR 7 A e G A S P ) (immune
checkpoint blockade, ICB)7E lIfi A 56 H B3
T EXM I JEHAZPD-1/PD-L 1 W7
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Durvalumab/MEDI4736
Atezolizumab/MPDL3280A
Avelumab
CA-170
B7-1/2 PD-L1 MHC Galectin—9
R wes: sossssssss oo PO POPOPPPPIPPBPD
WAPC rodd OGOOOOOOS ' 3 OOPA I HH I HFHIG
’K TERR SR — 2R IR
Y~ RTimosshie
FSSE
M rooe oocoseeeed » POGODOODO® DODK
CTLA-4 PD—1 LAG-3 Tim—3 CEACAMI
Nivolumab
Ipilimumab R BMS—-986016 TSR —022
Pembrol b CM—24
Tremelimumab Pf)n;{(ﬁgllmma MBG453 Y MBG433

1

APC)R LK KT &, ] 12 4k 5
BCAR &5 & i, A4 101 T 48 i 3 Ak 369 3 O =
T Y0 T, AT 5 35 A g2 400 o) 2 b R A
BEI¥ %, M8 CRCHAH e BEATL A )% R G0 1
PER A, 3 Gy R IR PN TN R T %
T PR A0 1) 52 A T A 4 2 Y 7 T UK L 4 i
KR -4(cytotoxic T lymphocyte antigen-4,
CTLA-4)™. FEFMESET: 32 4K-1(programmed
death receptor 1, PD-1)™' T4l i 5 3% Bk &
H &8 HI%3(T cell immune globulin and
mucindomain-containing protein 3, Tim-3)"",
L4 S AL 2R [R-34F-(lymphocyte activation
gene-3, LAG-3)PY. R B sRE A2
fA(killer-cell immunoglobulin-like receptors,
KIR). CD47. TIGIT(T cell immuno receptor
with immunoglobulin and ITIM domain). J&
BT A SN MO 26 BT 437 1(carcino-embryonic
antigen related cellular adhesion molecule 1,
CEACAM]1). IRHFA2A%{K(adenosine A2A
receptor, A2AR) . WG| Wk 52, 3- XN 4, il
(2,3-dioxygenase 1, IDO1). BTk E 40 i 5 ik
#%(B and T lymphocyte attenuator, BTLA). T4l
JHO A FR) V35 A 8 e 92 33Kk B 1 400 1) 71)(V-domain

33]

Ig suppressor of T cell activation, VISTA)™,
CD276", VTCNI1P4E, 33 i 14 52 A Ffr o
IS FR A A 5 A B R A SR B A A AL (D).

1716

Y ICB

FERRBRERRICB. APC: HUF EibHlE; 1CB: ek & Sl

2 BMRBHERVEYSINEE

2.1 CTLA-4 CTLA-4, thFRNCD152, NWELS
B A G P 52 AR S R A0 ) B P (immuno
receptor tyrosine-based inhibitory motif, ITIM),
T ERIAAE AL T 40 i B B SR 5% 15 40 i
(natural killer cell, NK)Z ™", 7] LA[FICD28%
e 4 454 APC_EHIB7-1/B7-2E0 4k, HHSEAN
13T CD28, HAg 0 S e, WATTa
MOTEAL I S . CTLA-4 R IAICD4
T PET M (regulatory T cells, Treg) W iE it ik /b
142 -2(interleukin-2, 1L-2)f 4> WA R {HIL-2
AR ZRIB K TN PRI 7E G 37,

2.2 PD-1/PD-L1 PD-1 NCD28HEZ i i1, &
— P E R IIH] ¥, T 199244 Tasuku
HonjoZZ B 5 K IL. PD-17ET40M . B
NK A0 A% 4 B AR 220k 41 i b &R
FikP, HEHBEHEITIM. G ZARERE
[R5 3E 7 (immuno receptor tyrosine-based
switch motif, ITSM), HHr, ITSMAJHEIE 52
NEE T f B2 15 P 2% A 5. PD-L1JPD-1
) B, LR IR S % O B s R
PD-15PD-L14 & )5, BidmTORLA &PI3K/
AKTIEEEINHI S TR E Y 58 Tregl?)
IhRE . 5T 0 s B M A T SR R S P Tk 2 4
LA T, AT & -y(interferon-y,
IFN-y)« IL-2F0MBF R B0 R - & B, 38600
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i, BAHAE. APCEEAHMRIZRIA M) 5 —Fhsr
¥, 5HEAMHCI 9 F456 )5, BEnT LA
HCD4" Tk EL A0 ) T SR s P ), S
s T Tre g4 M () T AL, M 4EFFHLAK %
it 52, LAG-3BE 5 CTLA-4ZhREARL, 7T LA
BT A HE KI5 S TA R T SLREE AN
PD-1/PD-LURSEW FEVE, S TR, &
18 B AR DB, e P B AR AL rp T R
AR A 25 % ILAG-3RIPD-1 [ 3[R #3414,
2.4 Tim-3 Tim-3T20024F 4 K, FKIE{ETELL
PITAHM . NKZH MR SRAZ A0 2 1, it 53
Be i 2= 7L ¢ 2 -9(galectin-9)FH 45 7, FIHIIFN-y
(153 WA JE 75 S Th 14U IR 1202, ik g
M 52 [FIE, 8 I8 I i 72 T4 M i 7 fir, 4
Fr a8 e e fa &5, Tim-338 0t H e oy BEA 28
25647 FEE 263 fr P AN I B 1% 2 IR 67 1, 14
RS H2 45 W3k & G A i, BETHZESTATIL, 417
HISTAT1-miR-155-SOCS 115 5 Hli, 4kif L1
IL-2. Arg-157r T 5RIK, RARIE
s 2 ffa .

2.5 CEACMI1 CEACAMI & 4T R (CEA)K
BRI, AR, 4 52 CEACAMI-L
FICEACAMI1-S, CEACAMI-LJl iy BL& i
ITIM, TR 5 E2CEACAMI-LLZ 2 1R
BB WEIR AL, JF 0 A0 3 # 30 T 40 i I 3% 1,
CEACAM I -L A A4 i 22 B R i (1) S L 3R B
(X 325 JibJed G 928 4 M 5 35 T CEAC AMILFRL
FHIE, N 5MGIHEE S S, RERN
NN TR M54, I8P TFN-y. IL-4RITL-2%%
Y AR IR (0 43 WA BY, AT [ B AR AR
B0 5 Tim-37) 7320 3 N-Zb 1 oA o i o 8 e =X,
ELTE S AR, (R RETim-3 ) AN R I,
B A ST M v, PR b 2
SRR P,

2.6 HAb % gkt E 5 IDOR] A T4 i K NK
YU ThEE, 7= A S Tre g A BESR IR 40
il 21 ig (myeloid-derived suppressor cells, MDSC),
e iR i AR Y KIR'5 H 5MHC 1 284y
FAHEAEH, AT LABRZAmHINK A f A3 R 40
FEIEF, 75 B e b 3 G2 M A7, Gy A A5
MODTRERI A TR R A4S AT HUAA S 2= 1
PENLHIAE T AT AR, #EE T ICBRIBE K
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3 CRCCHICBEYRFR

U, BN TR 2 FICB, DARH W fe i
IS 5 i AR, W R S oA B, IRE T
ST M e TR P, R R P R L R e RN
(&1).

3.1 CTLA-44u4k

3.1.1 ipilimumab: ipilimumab & F-3KSFDA
HEHEFE ) FIRPRITCBYY, EAECRCHIATT AL
BHIFEATRALR. 345 CRC B X ipilimumab Tt
&, Hoh— 4 BE R EAE30 dp AET
H ARG — Wik HIpilimumab 5 4657 B 1 77
%, EPXHELFECRCTE P [ 2 Rl R0 238 1) 1T
W RIS IEZE 1T (NCT01769222).

3.1.2 tremelimumab: tremelimumabsZ 584 A
AL HIC TLA- 4B e BE S A, CIRSFD A
#EH IR AR, T Chung ™ ERF )
L #7G PRIRE6 H, R tremelimumabify7 b
HEAGTT R 45 B e B e i, R R
VBB E B2 T SRR, HR44p B # Y
1E3 moZ W HEL T Bk R BT, [RIRT, ¥R
I7 R BE 2 A RN, BFEIETS . Bt
ghfp RS AHERSIERE, ML T T EAR
5E I (microsatellite instability, MSI){i[{JCRC,
CTLA-47/EMSIH [JCRCH T TLAHN I LA 2 fif
Je i) [ B S A A R R KT I R I M S T-HAN
MSI-LI¥JCRC &4 73 7K F tremelimumabii 7
I PR E% 1EAE 7#E 4T (NCT02060188).

3.2 PD-1/PD-L1#utk

3.2.1 nivolumab: HIRTE B 4 2098 Al i 1) V6
7 AR T SR N O B PR AR, (B
PD-1#fAnivolumab#E CRCH &1 A g B £3 [Fl B
R TopalianZE " $2 Y, nivolumabfE 4%
ZARIT I 19BICRC R F 5% A 7= A I K
N7, HLA 245 5658 FE T 2 AE S P il 4% . A AT
At 5 CRCMYE 4N R M PD-L1RIE NI EH
K. H—BXCRCEZFER N F Box: MSI-H
fIICRC & # LEM ST-L [ CR C 5 3 f Ji 8 41 fitg
REFXEFELZHIPD-L1, AMSIH K5 HT
PD-1/PD-L 1.5t FEHUAIA ST BURA 5%, Bofiit
FelNgE R, XH74HIMST-HFCRC 3 B
Nivolumabi& )T, R R IT.

3.2.2 pembrolizumab: 20154F, Le“5 i 7£
—Tjif# Flpembrolizumabiay741|CRC
TG RIS 1, 17k/2 wk, FEIX10 mg/kg,
20 wkj, MZLFIMSI-HICRC & & W 2%
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IR &
AR R G T 8
j; gi f ;ﬁ;r;*g opES ICB e SRR WSS NCTRS
e b \E g 55; CTLA-4 ipilimumab SR IERHIMSI-H +ivolumab 1I#8  NCT02060188
BB ERE AMSI-LAVSi7E
A 5 97 X 04 BIECRCIEARBIZHD +Hs I/IIEE NCT01769222
%{a\ii 7 ECRC
BT AL, . gt Aﬁgrﬂ :
91"#?5 VA BLAK X B tremelimumab  DUBRBYCRCATEER  +MEDI4736(in resectable 183 NCT02754856
#3E%, HCRC mets)
g I A W R (ticilimumab,CP675, #&iIMECRCENIR/\AH +MEDI4736& XR ITHS  NCT02888743
BB & IR
HERBT AN 206) CRC +MEDI4736 I8 NCT02870920
g BIECRCARBIZAD +MEDI4736 I8  NCT01975831
BREARDER
PD-1 nivolumab MSI-HCRC +TAS-102 IIHS NCT02860546
BIECRCEARRZAD + Epacadostat 1/I1E8 NCT02327078
iy
BIECRCAERRIZAD +Hs I/ITE8 NCT02423954
e
BIECRCIERBIZAD +Enadenotucirev IH§ NCT02636036
BB
EIECRCEARGIZID +BMS-986016 [/IIH8 NCT01968109
AR
pembrolizumab MSI-HAIMSI-L8Y Alone ITH3  NCT01876511
CRCURMSI-HEVEL
fltin
CRC Alone [IE8  NCT02460198
CRC +Hs IIIHA  NCT02563002
S&IVEECRC +cetuximab 1/11E83 NCT02713373
IVEACRCE RS IMEAT +I0T IH3  NCT02837263
ERZIECRC +HBIS AR MME  NCT02437071
CRC +mFOLFOX6 [IE3  NCT02375672
CRC +romidepsin or +romidepsin TES NCT02512172
FERBIHECRC +Azacitidine I[E3  NCT02260440
EFRZIMECRC +Napabucasin I/I1H NCT02851004
BFECRCAERBIZAP +AMG820 I/IIER NCT02713529
iy
BFEIVEACRCHERSY +Ziv—aflibercept [89  NCT02298959
2SRPADER
BB EE +mFOLFOX6 I/ITEE NCT02268825
CRC)
EIECRCAEABIZHD +cetuximab I/I1#8 NCT02318901
iy
BIEMSI-HEICRCE  +itacitinib; +INCB050465 B8 NCT02646748
PN
BIEMSI-HCRCEER +INCB024360 [/IER NCT02178722
BYSZAPADIER
EIECRCEARGIZID +Nintedanib [H NCT02856425
SUARBDER
CRC +Poly-ICLC [/11H8 NCT02834052
PDRO0O1 BIECRCIEARBIZSHD Alone 1B NCT02678260
AR
BFECRCHEARBIZAP  +LCL161, Everolimus or [H§  NCT02890069
filnbey Panobinostat
EIECRCTEABIZFN +ACZ885+CIM112+TMT212+ TEB  NCT02900664
i EGF816
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BIECRCIEREIZAP
CRC
BHECRCIEERIIZAP
i
FECRCIEEARBIZAD

i
BIEMSI-HEICRCE

ABYSIPIPEB
BHECRCIEERIIZAP

i
BECRCIEEARIZAP

RAEISE
CRC

CRC
BHSECRCIEMBIZAP

s
BHECRCIERIIZAP

e
ERFBHCRC
MSI-HBIIIHBCRC
BIECRCIEARBIFERS
S NGRSy Ve
BIECRCEANSR

M SENE
IECRCERBIZAD

s
BIECRCAERBIZAD

SN ESET NN
a}%CRCTP\]E’J =21

TR
%CRCT BV

s
Q%CRCT NN

PG
a%CRCZ_ ANENE

fpE

PD-L1 durvaluma

b/MEDI4736

atezolizumab/MPD

L3280A

avelumab

CA-170

LAG-3 BMS-986016
MBG453

TIM3 TSR-022

MBG453

CEACAM1 CM-24

CRC: £Ef7kE.

fi 2 40%(4/10), Toidk e A7 # (progression-
free-survival, PFS)A78%(7/9); # <, fEMSI-L
ICRCHEFE T, FHEARME % W f#2.(0/18),
PFSTU11%(2/18). 5 WA R R K [ 95 /9%
PE17%)~ JHRAR 25 (15%) A FFUIR R 48/ BUIR AR 2h
BEJRAR (10%)33E — 25 £ it 4= SE R 4 40 &6 7 I
Jii, RN 2 B A 4 it 5 AR s 2 A g 8
BE T A WA K P = 0.02). IX—W
M E/3E] T UEsSE. £ T I, pembrolizumabCl
ZRFFDARAE, TEH TMSI-H R
CRCEEMIATT.

3.2.3 PD-L14ttk: K HHIPD-L1#i/ABMS936559
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X 18I CRCEZH AT IRYT I T I PRI 58
B B B s AR, A 5 — R
PD-L1#iAMPDL3280AJ5J7CRCHE#, 45
AT LB 3RAF 2O PR s R, A i g
A, R PD-L1 K iA /K P 7RCRCHE
IS B ICBIR YT ALY,
3.3 LAG-3#utk K- FCTLA-4FIPD-L1, #HEk
B R R E R, LAG-37EM ST-H ) 8 o
E@%%MJH?TE}?‘%% L X 108X CR CfHd 41
L5 52 HAURAT R LL T, RILCRCAH L,
LAG-3E‘J?%JM(%ETEFIJ\*B%”” Ak P I
BGAESEPD-1FILAG-35FHXTCDS8” THH ML 1) 1)
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mzaw#E
FEAEE S
BF 9B AR B,
I & I 9 4% )3 st
T 2m Ji o 5 4 &)
B, Tk @ L
SF Sl E
B R AR, AT,
B AR RN G bm
JoRAR 2k
Rk B AR KT
¥E, wa kg
Rl Bk 4 A
)&, Famh T 4m e
HEAIE AT
Tém A =,
B 50 5, 95 AR
F¥ I8 R TG AR,
A Bt 9 4m R 3k
WK IR F S8l
Bt ilh, &
PRI TR
iR 7 ]
i 4m L JR) ) o
G RE ) N
efpmpn. ML
mpp, E
fo. AP L2 B
BE By g AL, fm R
SRR S Bk
L A m
RO F 55 My
R Ik S 4m R K
& R I IRIE,

T4HR 5 eoaRIGFESERDEPIN ALK E A RSO
+BLZ945 I/IE NCT02829723
+LAG525 [/IIER NCT02460224
Alone I8  NCT02227667
+Pexidartinib I8 NCT02777710

+Olaparib+Olaparib&Cediranib  1/IIH] NCT02484404
+Azacitidine ITEl NCT02811497
+Selumetinib [8]  NCT02586987
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+Cobimetinib&Regorafenib JUIEEE NCT02788279

+Bevacizumab&Cobimetinib 183 NCT02876224

+CPI-444 1 BB NCT02655822

+Bevacizumab+{tis 183 NCT01633970

+Capecitabine&Bevacizumab ITEH  NCT02873195

+HHs IIHE  NCT02912559

Alone I[H3 NCT01772004

+PF05082566+PF— 1 B9 NCT02554812
04518600+PD 0360324

Alone I[Hl  NCT02812875

+nivolumab 158 NCT02817633

+PDR001 I[/IIH NCT02608268

+ nivolumab 18§ NCT02817633

+ PDRO001 I/IIH8 NCT02608268

+ pembrolizumab 1H§  NCT02346955
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