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[Abstract] Colorectal cancer (CRC) is a common malignancy with a high incidence of metastatic events in China and the world.
Immunotherapy has received increasing attention as an emerging therapy in the treatment of metastatic colorectal cancer (mCRC).
Immune checkpoint inhibitor (ICI) is one of the important methods, mainly represented by programmed cell death protein 1 (PD-1),
programmed cell death ligand 1 (PD-L1) and cytotoxic T lymphocyte-associated antigen 4 (CTLA-4) antibodies. The strong
potential of ICIs in the treatment of mCRC has been confirmed by completed and ongoing clinical trials. The U.S. Food and Drug
Administration has approved some IClIs for the first-line treatment of microsatellite instability-high (MSI-H)/mismatch repair
deficient (AMMR) mCRC. ICI cannot yet replace the conventional therapy in the treatment of microsatellite stable (MSS)/mismatch
repair proficient (p)MMR) mCRC, but an increasing number of ICI combination programs have entered the clinical trial phase and
have initially shown good clinical efficacy and application prospects. Finding new markers to identify potentially beneficial patients,
validating new combination regimens, and developing new immune checkpoints are all important to the future of ICI research.
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931 LA S W IR 08 o 1 2 [l 1 . T 40 B A O i 0
PR3 PR e A o, Sesiefa A AU RES T AL
B SR SN, BELIBT I 2 20 S A BLAE T AT DARE n T
6L 1 BE RS A, KR B A S ALK i 4 1)
PRER I P BEE AATTXE R S e AL A AR WA
WF5E, PEIRYT HET B IR 785 2805 01 H
AR A H o B AR R 5 K A 30 5
(immune checkpoint inhibitor, ICI) L Fi F* mCRC i/
I I i AR — L5k

HHi7E mCRC A Y7 o O A BE W58 Rl R 1
ICI FZAPRITEIET- 52K 1 (programmed death-1,
PD-1) i w0 FE BT &K — WA 1 R Tk e
(pembrolizumab) ., AN A ST (nivolumab) . i
FIZREHT (tislelizumab) 55, PURFHIETZARBAK 1
(programmed death-ligand 1,PD-L1) P75 Hiik—
Bl 5 F1] Bk B Hi (atezolizumab) . J& & F] St # i
(durvalumab) . B4EE 4T (avelumab) 55, DLAdt
O B #E PE T K EL A4 B AH OC 4T R 4 (cytotoxic T
lymphocyte-associated antigen 4, CTLA-4) gL
kR —— UG K 2§ (ipilimumab) . ff 38 A B8 41
(tremelimumab) %, A & W5 LB BT T
a0 M G BE BR EE AN ITIM 45 M 3K & 1 (T cell
immunoglobulin and ITIM domain, TIGIT) 58T
PR—Fs 3 A U840 (tiragolumab) . K ICTAIZE )
I RS EAE AT, A A T KA A5
R ICTR IR THESE , A A T A E K mCRC A9 4=
P B A o

1 PD-1ilFHXMHRRHR

il T & A FR 2 M (microsatellite instability-
high, MSI-H) mCRC &4 (1) U5 o 3 i 0 78 5 il 18
2 8L (mismatch repair deficient, dMMR) 5 2™
RGP, WA IR M RN Y, S E
2 & W B 4 PR ) (Food and Drug Administration,
FDA) 7£ 2017 4EHLE 7 WA 1R 2k S 40 1 T 28 0 98 ms
WE . BLYD R BRI 7 BRIGIT R A1) A 2 JE 1Y) MST-H/
dMMR mCRC ', SE[H [H 545 A0 M 4% (National
Comprehensive Cancer Network, NCCN) & & 1
2021 4% V2 I R 55 e 46 7 - 45/ E ) )
SE T A R Bk BT 7F MSI-H/AMMR mCRC IR H Y
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— M o AFHET NG I A] LU ICTIR 7 H 52 41 1Y
BEBHAJE E mCRC SRS 1 — D EE ), fiff
FH SR A Tl S oy 55 — A P AR Ay 928 20 Ak G €2 1 A b
76, AT 4 0 L PE A mCRC (8 # & 75 &b T MSI-H/
dMMR R % 7. ANDRE %5 ' £ % il 4F mCRC 84
FERE R Z o 5 TR IG RS (Keynote-177) #EAL
T AT AR BPTAT LA 5-FU A Al ALY X 2 R 25
WIT RN ES, SRR T PRI P . 8
it 24~48 > FBETT , AR 2R ST 2H 1 rh A JC R
H: 4¢3 (median progression-free survival, mPFS) }y
1651MH, MEZIFHB 2N, WiItHBEAS%
TR S TR RGNS, IR BR R
83% 1E 24 D H Wik BIHFSL il , X DA PR TEALYT 4
A 35%. 5350, ALITL BRI Rk 66% (AN R
HE, RO ER YT 345

I PR 12t 96 i 5 PD-1 40 i 77 £ MSI-H/dMMR
mCRC BH T IAIT AR, 5T B 28050515
WP ERE (microsatellite stable, MSS) sifEHlEE
1EH  (mismatch repair proficient, pMMR) f mCRC
BE MABE MR IEIT IR G 458 . 2 NIRE M
J&, GOMARZ: " % 1 4] 34 % ¥y MSS/pMMR mCRC
LR F BRI 2T TAENE . R E R —
OB R 52 5 Je X AW BT AT VR 7 ¥ e Ak, (B AR ST
S WA TR BR BRPTIR YT Y 19 N7 R th UL ER B j2 R 24 F
SER B RAF RN, FFEEZ AR 170 A thie s i
€ HICPN S SRS o 20 A5 1 2 1 IR A 2k
BBTR ORI 17, BRI RGIE T i g
Xof B ARG A A5 v R S B A BT T DU AR Y B A A
LG A = A= SVl o< 9 A v 2 1
PICCASSO J& £ & i 1 R Bk 5 51 f & fr 5 %
(maraviroc, CCRS il 5]) 7EXERPE pMMR mCRC
Ty 2 R R T R . HAAG %5 1 By
FEAE R WoRIZ T ZZAATH, 20 1432 TR YT rY R
# mPFS 2 2.10 1~ H (95%CI 1.68~2.30) , mOS Jy
9.83 4 H (95%CI 5.59~20.02) , {46 {0k 4 11Kk
ICTAH G 4 2 B 4, TERAME 3 PRI AR
KW (treatment-related adverse event, TRAE).

OVERMAN % "' 3t F CheckMate142 ) fff 5% &
N, TABIASRE N 52 AT B4 T R A i R B9 dMMR
mCRC BUAF B, B2 IR R JE B4t 3 me/kg;
St 2124 H B, Hrb s1BEE (69%) mygR
Wi da P 1E] (duration of disease control, DDC) ik %
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12 8 K DL b, it 50% A 1240 A i ok e A
£ (progression-free survival, PFS), KIM % 2/ JF
JE 1/ 1T b IARFSE a5 R, 40 Bi4% 52 5 AR Je +40
A JE BB AY pMMR mCRC 1] A 35 00 5 s 42 1
2 (disease control rate, DCR) N 63%, mPFS
mOS /33 434 AF 1114 A, =398 TRAE K /E
ROMHR16% (FILE) . 10% (FE) 6% (11
o) o RS ERMIG Rz, EEATIER
FEMIGIRE XL, L4, 23 HA — e bEsT
B T RN T pMMR mCRC & fEg 7 25 T
EEIRIT T et . H iR AR BB H F CRC
BF G RS> . DESALSE 1) g 3fAli 255 |
PREATAE AR MR IR T T O e v A Ty 10
I RIS (NCT02407990) AYLE s, FEdEsZid K
HEVARYT I I SRR R TSR B R A N, e
21 7] CRC [ E & ML % (objective response rate,
ORR) }14.3% (95% CI3.05%~36.34%) .

2 PD-L1#MEHXHOHRRER

BT 5 ) BR BAHT B Bk FDA StV B T 86 3 M /)N
£ s R G H0 DR B B MR o — 30 GP28328 1Y #1 JE A
g7 U AR BT R ER BB D AR BR BB A 0
HAbIE 7 1 MSI-H mCRC £ 351697 1 B AT FE A B9
B, RS e T 124 H o ENG % 1 AR
7 AN 32 o0 Y mCRC AR FR 3 T R A4 22 vl T
I RIREE (IMblaze370) 7R, S5 Bl A R SAPLIX
AW )JE (MEKAEmApHIH) 21089 mOS Jy 8.87 4
A, KFBERER AP 20 0 7.10 1, (BSRAE
PR . RS AP A 4 METTU % /'
FRCE THAREHLIRGS T, SRR DA dTR
Y7 LR _E i BT 2R ST MSS/pMMR mCRC £
HWRAERAG I ECNIEIR R . Hit,
mCRC 8 BT FIER BT T A it — 0 oR .

KIM %5 7 JF i — 20 22 b (1 [TIAESS , 4hA
T 33 il — £k Ak y7 R MU ) MSI-H/dMMR 5§, POLE %
B mCRC I, S TH4EE RyRYT; fE16.3MH W
LBE VIS, BT A HE 1) mPFS A1 mOS 43518
39N AM3.240H o kT E PRI SR T B4k
B4 7F MSI-H/AMMR mCRC H 2w i 470 i s 35 7k .
B 24 5 B A 22 TN DRG0 v 1) F2 B ST |
WAL T HoAl PD-L1HTiA, 5 ublRl A RSO & A2 58
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WA TEE, o R AT 1 B e 6 R AT 4 Y
R, HE, WA= P kLT g
(NCTO03186326) 1EAE 4% 32 AL7 40 [0 ¥ I7 1Y — 43R
57 i 0 i B9 MSI-H/AMMR mCRC 8 3% H T i |
XIS 5 7E LU P 44 s FibrR o — 23697, LA
Xof i 4k 5 BB 2H 1 mPFS A B AR (0 TR, A
JRETAT DAAS A NS4S R, 35N ICT#E mCRC if
I7 I AT BE PR ORAL S bE o Be A, (E AR R,
MARTINELLI % "% 534 14 P4 2 H¢ B g -+ ] 4 45 B 45
J7 2 X MSS mCRC &% o TR . i 22 M R
U (A P 2 TV o Z IR IR 2R VEAT T IR ARG IR
WJ% DNA (circulating tumor DNA, ctDNA) Y32k
M5E, 15 KRAS, BRAFZFIERAYAS S50, Ja 4k
(IR 5 45 S RAS/BRAF B 4= % mCRC &4 1) mPFS
AImOS ¥ L A7 RAF ctDNA W E T =, HRIAIT
HiT 1Y ctDNA E: 2 7 A B T 7 MSS mCRC £ 7 H1il
B T RESZ 35 50 KRR o BT4E& s s 2R 7 RIOR
A NJRE:, SO ] RE A A2 25 1 AHE (8 L0158 531
4N T R BTAEE B i H S A IEY Y
77 X b A A9 MSS/pMMR mCRC 3% , i
A RAFIRE, T ARG IR [ 6 6 J7 58 (0 7 50R 22
WP E A REY K2 AREER . — 3
AVETUXIRIIZH ") (NCT03608046) 5% T b4t
BB+ PG PO R G T 22X MSS mCRC
BBH G RT3 2 4%, 7€ BRAFV600E ' A= 78 A
G114 10 BRI FE X G b ER 3 3 461358 53 2% /%, mPFS Fl
mOS 73l 42 FN12.7 40, RPER IR B K AY
LT 12 A AR BR T RBGR . FORTER T2 A4
A7 A ML IR 7 259 R B -F3 T BB VT DA 26 IR AR T
2GR 7 3R 35 1 MSS mCRC (%, H AR
KR Y 2 A

3 CTLA-4MFNHEXMNHARIHR

F[E FDATE 2019 4F AL T FH TR B4 6T MSI-
H/dMMR mCRC **', SUZUKI % 2! 345 T JHC A B
PUBAZGIRYT 15 R U] 20 IR &5 i i FR 52 2 R A 5
16 LENZ %5 ) ) — T CheckMate142 i 1T #1#F 5%
K432 11 VAT 19 MSI-H/AMMR mCRC #4257 44 1%
FJC BB IR B IC R BRATIRYTY , 7E29.0 M H ik
HiBEDT T E] 5, ORR FI DCR 435I 4 69% F184%, 5¢
ERFFEN13%, mPFSHEIL 24240 A, #RHEA
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SR AT A ARG PR 280 4 R B 4 A i 32 12 o

FUMET % ) 45 7 — B L B (1 R 43897 1
mCRC 7% FOLFOX+ & £l 1| JC 5470 + il 58 A B0 Bk
A 07 S T I PR 350 1 8 E A7 rp L 1 58 2 X
PFS. EA K20 A5 bR i WS PAN 216 & 7 R I
IR A, Sk 3 3 AT 38 0 S B IR YT 5 ICT Y
A 7 P 2 18 U A T E L . CHEN 25 2 JF R (1Y
—IiZ e THEERLIR R IR I R0, X C Bz sy
A FH A BRHE A BHA YT O EAT A I ) EG P mCRC
AR, BRI BT+l 2 AR BT S B i Sy
1697 4 mPFS AT, {H ICI4H 4 mOS M 6.6 ™~ H ,
RTBAEIFARM 41, HERBEAGI AR L,
ZAR AR T BE 7 X 4E K MSS mCRC (B34 &
Fz1 EFEFRFIHE mCRC B2E P ICHEIT I RIXIEIC A

ek AR AR TR R PRt | 253

A B B B B X . SEGAL % ) 41X pMMR
mCRC BFHIF M —I b TR 25 0 woR, B
FRAFN T BT+ 25 AR BT I BB RIS AR GA
BN HCHE 2 L bR, (EAT ISR B T G S 13
S, URILTE 2 OULLE A 1) 2B PG PR CDSTT 41 it 14 1
b, BEFE RS PG I LA B oA 32 0T A e A 2 e S
N, RUZIEA FREEA —E i, AP
(I RAN A

ASTRIVE AL 550 TCT (A B A 7 100 107 FH B8 ) % LA
B B RS RS —E MR EH, AR T RE
ZEAIRYT I 2 MR R B R o AR SCRE T A SR B X AR
mCRC B 1Y LA _EJLZE ICTIA YT I R 56 ME A7 T 2 7
LA (ED .

Tab 1 Summary of recent clinical trials of ICI therapy in adult patients with mCRC

Trial (stage) Target population
NCT03274804"'"

) MSS/pMMR mCRC
NCT02407990""

Advanced CRC
(D

Tislelizumab (21)

NCT03712943'2"  Refractory, MSS/pMMR
(1/1b) mCRC

CheckMate142." First-line treatment
eckMate :

(NCT02060188)
(I

intolerance or disease
progression, MSI-H/dAMMR
mCRC

Nivolumab (74)

Age=>20 years, failure of first-
NCT03150706"" line chemotherapy, MSI-H/
() dMMR or POLE-mutated
mCRC

Avelumab (33)

NCT02873195''  Disease progression, 89.4%
(I were MSS/pMMR mCRC

bevacizumab+placebo (46)

Age 18-75 years, failure of
first-line therapy, MSI-H/
dMMR mCRC

NCT03186326'""
(I targeted therapy
Chemotherapy-refractory,
wild-type RAS, 92.2% were
MSS/pMMR mCRC

NCT04561336'"%
(I

NCT03608046®)  Wild-type BRAFV600E,
(I MSS/pMMR mCRC

CheckMate 1422

Regimen (total)

Pembrolizumab+maraviroc (20)

Nivolumab+regorafenib (51)

Capecitabinetbevacizumab+
atezolizumab (87) vs capecitabine+

Avelumab+cetuximab (77)

Key-outcome TRAE of grade>3

ORR: 5.3%;
mPFS: 2.10 months;
mOS: 9.83 months

5% (hyperglycemia)

ORR: 14.3% =

51% (hypertension
16%, rash 10% and
lymphopenia 8%)

mPFS: 4.3 months;
mOS: 11.1 months

ORR: 31.1%; PFS rate: 50%;

20% (lipase elevation
OS rate: 73% (median follow-up 6 (lip

8%, amylase elevation
was 60.9 months);

3%
DDC>12 weeks: 69% )
ORR: 28.6%; DCR: 90.5%;

mPFS: 3.9 months; 18.20%

mOS: 13.2 months

mPFS: 4.4 vs 3.6 months;
mOS: 10.2 vs 10.3 months

61.6% vs 58.7%
(skeptical)

Avelumab vs second-line theray+

Ongoing -

Rash 14% and diarrhea
4% included

mPFS: 3.6 months;
mOS: 11.6 months

mPFS: 4.2 months;

Avelumab+cetuximab-irinotecan (10) 0

mOS: 12.7 months

OS rate at 12, 18 and 24 months
were 84.1%, 81.7% and 79.4%;
PFS rate at 12, 18 and 24 months
were 76.4%, 76.4% and 73.6%

22% (colitis 4%,
respiratory failure 2%)

mPFS: 1.8 vs 1.9 months;
62% vs 20%

(NCT04008030) MSI-H/dMMR mCRC Nivolumab+low-dose ipilimumab (45)

(I

NCT02870920* Durvalumab-+tremelimumab (118) vs
Refractory CRC .

() best supportive care (61)

http://xuebao.shsmu.edu.cn
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Trial (stage) Target population
NCT03122509'>"  Chemotherapy-refractory,
() MSS/pMMR mCRC radiotherapy (24)
KEYNOTE-177"

(NCT02563002) MSI-H/dMMR mCRC
(I cetuximab) (154)

IMblaze370"
(NCT02788279)
(I

Have received other

treatments

Regimen (total)

Atezolizumab+cobimetinib (183) vs

2023, 43(2)

Continued Tab

Key-outcome TRAE of grade>3

ORR: 8.3%; mPFS: 1.8 months; 25% (diarrhea 13%,
mOS: 11.4 months (median follow- colitis 8% and
up was 21.8 months)

Durvalumab-+tremelimumab+

hyperglycemia 8%)

Pembrolizumab (153) vs mFOLFOX6
or FOLFIRI (+bevacizumab/

mPFS: 16.5 months;
mOS: 8.2 months

22% (colitis 3%,
hepatitis 3%) vs 66%

mOS: 8.87 vs 7.10 vs 8.51 months  61% vs 31% vs 58%

atezolizumab (90) vs regorafenib (90)

Note: mFOLFOX6—modified folinic acid, fluorouracil and oxaliplatin-6; FOLFIRI—folinic acid, fluorouracil and irinotecan.

4 TIGITINEHEXBARER

LIANG % ) jBF 5% % ¥, CRC 58 3 (1 i 83 41
AR AL TIGITTCDS™ T 41 i i3 B % Th e, H
TIGIT*CDS8* T 43R A B 2 il 7+ [PD-1,
R 40 fe 3% fk 3£ X 3 (lymphocyte activating gene 3,
LAG-3) . T 2} Bk AR A 1 45 M i 1 3
(T cell immunoglobulin and mucin domain-containing
protein 3, TIM-3) % ]. TGF-B1 J& CRC Ml i3 34 5%
WY EH B Sy, T AN TGE-B1 L3 % LIk i
APy sIE5R T CDS T 40 L i TIGIT %31k, i
41 B 43 W5 B TGF-B1 Al 5[ TIGITYCD8™ T 41 fd 9 184
M CDS'T Ui #Ed . LA LB 58 45 SR 3 1 TIGIT v LA
VE VTR 3697 § 45 . THIBAUDIN 25 27 [l 44 &M ik
GG R, B FH A g R G BT B R R BB+
Eit A JC BTG T B AE— 2 MSS-CRC HEA 5T T
i T bk U A4 L ) EE R, R RS T R A 46%
[ MSS-CRC HEA R WL 3 T 40 i i D eI &2, R W
TIGIT # 4ll 77) 7] 336 % MSS R4 (1) mCRC £ # %} PD-1
PR T 254

5 RitREREINRRER

7 PD-1, PD-L1. CTLA-4, TIGIT, T#ijf |-
WA ERZ N RERA S, UFFLAG-3, TIM-3, T
A1 T A A e e 2R R 1 nT AR X 25 M s (V-
domain Ig-containing suppressor of T-cell activation,
VISTA) %, KOYAMA %5 8 fF 5% 41F BH 6 5 1k 3 0%
TIM-3 FRIEIG AT LALAZE (L PD-1/PD-L1 #0i] T 40 g )y
AE SR T 240 B s v 19 7 Xk i e e ik ik . LAG-3 5
CTLA-4. PD-L1 Z[MIFFAEAHRIYE, £ MSI-H (¥ i
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AP SR K B3 F . LAG-3 93k K 5
CRC A M HE £ AHIE, AIHES CRC B H R
LAG-3"TIM-3 1451 T 40 A0 & A A 6 270 ax sk
PER A LY H AT AL TR B B, MR e
mCRC A KA RE A

6 &8

X T RIFFFIFET R “ZHIHTH" () mCRC,
TPEIRTT VRN VAR GLIRTT 7 5 A AN — 43 =
Flo JR2HARGS eI T BOE sh i 5 A R
TR R T SRR AT ARCR R ICTAE MSI-H/
dMMR mCRC & 1 & B 94 850 B 3F A 1 2590
Ni. BT, ZMAYCHIIA LTI,
SRAPEIRIT IR RS T AT 5O6H], EXT T MSS/pMMR
mCRC 4, ICLIIRIT A BMETIRIR R . 4 A
RS, HETCAH REERITEBCE N, RAsiRyT
5 =g teyr o 8 R 9T R G J & A8 MSS/
pMMR mCRC " 15— & JE I , i i 48 finAs () AL
(T 10U B S RIS 5 28 PR BIR R 1 - 5 fege i
JTAH OGN BRI = 5 2 32 31 7™ 25 I RGN, 3
ok B B A5 2 BRI VR YT A T TR e A, X
G PEIRITOLE R — PRSI LRI, A THEZ
FI R REIRIT DL B A B, BT 2, ICI#E mCRC IR
Jro BRI A Sy, T LA I i i RS
AL USRI RITEE 52 2 AR5 7 S8 it — 2L 1 Jinm] A
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