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[Abstract] Immunotherapy has become an important treatment option for microsatellite instability-
high (MSI-H) and mismatch repair deficient (IMMR) colorectal cancer. From late -line to first-line
treatment, and even in neoadjuvant setting for early stage colorectal cancer, promising efficacy was
observed with immunotherapy. In microsatellite stability (MSS) or mismatch repair proficient (pMMR)
colorectal cancer, the researches of neoadjuvant immunotherapy have been conducted constantly. This
paper focuses on the recent researches and progress of neoadjuvant immunotherapy for MSS or pMMR
colorectal cancer. Neoadjuvant immunotherapy alone led to a good pathological response in a subset of
patients. Studies of induction or consolidation immunotherapy before or after neoadjuvant
chemoradiotherapy or concurrent immunotherapy during radiotherapy showed higher pathological
complete remission (pCR) rates as compared to standard chemoradiotherapy. Studies on sequential dual
immunotherapy —after radiochemotherapy and targeted therapy combined with neoadjuvant
immunotherapy are ongoing. At present, most of these are pilot studies with small sample size. More
researches and long-term follow-up are needed to prove the efficacy of neoadjuvant immunotherapy in MSS

or pMMR colorectal cancer.

DOI: 10.3760/cma.j.cn441530-20211217-00505
s HE 2021-12-17 AR T

S AR SRS, XBHLT . o TR RS B IO S AE W 45 B Ve BT B S iy [0 . v A B i MRt

Zeiki, 2022,25(3):193-198. DOI: 10.3760/cma.j.cnd41530-20211217-00505.




194 e g A RF 24 2022 453 H 5525 855 3] Chin J Gastrointest Surg, March 2022, Vol.25, No.3

[Key words)

vant treatment; Combination treatment

Microsatellite stability; Mismatch repair proficient; Immunotherapy; Neoadju-

Fund program: National Natural Science Foundation of China (81974369,82102952); Science and
Technology Program of Guangzhou (202102020122)

b BT BN R BIT K, SRR
A BT A B, RZEITH BN E 4
M, T 2 AR AR B & ek R R R K R E 4
Moo Bk, #2697 T DA B0 35 ALY iR i oF 3 2 2
— R, B E bR B KA s A, 201548,
XEE L SHE I Le & ASCOF 2 £ KA
7 KEYNOTE-016 7 %, # & T L 2% E R
(microsatellite instability-high , MSI-H ) w4 B A
f% (mismatch repair deficient, JMMR ) J& %% % M 4 &
fde iy i FinE M, AT B T & E
FALIETTF LT

Xt A% 9 9T Rk B MST-H 5 dMMR A B T
“HREET, RIZET EANE LB MY R — &k
I7 . IF R A FT I — % T AR . [ B, MSI-H
dMMR A 2% 72 3 4 By 8 7 SUR A BUF T I A Y
2, {2 2 MSI-H 3 dMMR 2 A 72 2 # V£ 45 8
W A 5%, 45 M2 AL e T 40 5 10%, B K 4
1 B B T i T E £ F (microsatellite stability , MSS)
2 48 B {5 & IE % (mismatch repair proficient,pMMR)
KA, MSS# pMMR 4 & 8 &% 2 B Tt iz ik
NGRS B TR ZETRERE
SWEEEEE, ZTHRITREER B 66
J7 7 MSS = pMMR % B 7% o 0097 38, b H A B
SH I TS R D, 8 B e i 97
TR EHHE S THMEHE . ik, MSS = pMMR
5 H I O B T R O R, ARSUR At
et — B 4 D3R, TR B R R R BT 8 B 0k 6 9T o
REFETT 1

— BB R IET

U T 84 T By % 8 9T 72 MSS 3 pMMR 45
B AR B 6T T BN R, B Rax
F i TF AR SEAT , 28 5,48 0 4 Bhve oy 1R 3L
EHESBELATFANEREN, ZRXARX S
BETFANGH TS EELFHARE, T
HAF B a T Kb S = E1I NN,

1R % S B & 35 4 By Je 77 < 5k B 7 = 89 NICHE
A4 B2 s B, R AT X R BB #T
By 76 97 , CTLA-4 34047 I8 R #4570 ( % 1 X ) A PD-1

BHNRAAE(E 1.15K), G4 6 A WHAT
FAR,FEHFRAEN L2 WA ATHD, NICHE
FREHNNT AMMR Ft pMMR &% , & B 8 7. 3
HBh I BT BN R, R HIAF AR ;20 4
dMMR & # 2 # 5 2 &, 19 6] (95% ) 4 2
A JG 7 I A 7R W M 4 I <10% B R 32 E K
% ## (major pathological response, MPR) , 12 17 (60% )
ik B 7 3 5% 4 % ## (pathological complete response,
pCR)™', 7 NICHE #F % #7 15 7] pMMR & # |, 4,
EIAE 2| 44 (27%) 8 7= 3k 3E &%, H o 34 3k
Z| MPR. Ja % th %% b #F % A & 3, CD8" EL PD-1
FH M B9 T 40 398 3 2 pMMR & # %08 3697 & 7
BHM E & . NICHE #F 72 i R 0y 3, 46 % T IF B
T & H B R T KT

2.PD-1 B A B T BT 7 — KR H
BAM A RAN L LI B BT RHAH RN
J# & B9 NICOLE #F %% (NCT04123925) , 44 \ & 4
B MMR R A& 8 cTs 7T V1 R 4 108 B3 3 2 2 R A
K BGF B BT 2K, ERIT B ESEANFR,
FEH R BRI BT R AT AR B AT
By e m BB g AT NI 220 B AT AR
BEFAIMGR, RAEFAREREAKEHLE, &
T 70% Wy B K 5 U B P H 4 2 ] MSS H pMMR
(o 1435 pCR) F2 1 4] MSI-H A pMMR # # #9 /%
EAEPREE T MPR, WA, 5AEEF ALK
BLOEZHE B RIZIET R, KA AR b o it g
V2 M % K CD3* CD8 M E AW FEEE, &
B EE,

F b, B #% MSS 5 pMMR % 176 3+ F 2 %97 38
I 00 % N BB AT /N D 2> MSS B pMMR & 2 4
SR H B G AR BN, T AT AL
TR B R, CD8 IR B 41 i 37 E 2 v E BT K
M 4 H FR32 4 , 77 B CTLA-4 # 47 #2 PD-1 2 41 X
I B A TR Y BT L F A bk T 46 PD-1 S AT
W BT, BAl, XL RANDNFARANKEHY
R AR K R B R R
o I B4k 3 4 By R 0B Y = T R 2 A T Y AR R
BT o



AR AR 2 5 2022 4E 3 J1 45 25 %55 31 Chin J Gastrointest Surg, March 2022, Vol.25, No.3 195

= R BB HOT B B BT

T REHRNEGE, ﬁﬂu FJWT/E@FWK
FH B AT . FEK, B LTI R AT R
REW, BT 5 REETFEBEEA, E#fﬁ%
ZHIT G e B E S W A R ROE R
S5REETHEAE, TREH - FREARETT
B, H b, R B E R R R B A ROT F
HWEH G WA R, AR EEKBERERER
W BT R R kR BT E R RNE, bHH S
R A K AR BT ] oF B A e A I 0
5 BT

LEH R EFES BT ERMIT  BERETE
AT & R B R e AR F R B h Y W —
MER, ZEAEYH AT REBGLAHTHENRE
P JE B A AR B R IT R, EF R
¥7 18] 5K | CapeOx 77 F (R 3 I% (B0 F40) Bk &
%k?ﬂ??}’w T3NEM B BHATRKBENT, K

T 4 K e B4 m 2N B # CapeOx 77 E B FLE %7

WA B FEAT IR B AR A, R A B 2 S AL B B R
B, ZH SN 24 6] pMMR B3, H 20 6] 8 %
T FARYMB%,pCR & K 30%;4 6] RATF AW EZH
B3 6 OB E TN IR T 4 % # (clinical
complete response , cCR) T %6 4 % 5 W 2, 1 ] B fiy
BRFREMELFAS, X LRI HTE
RETTREFNZ2ME, BT HIT A G #F CapeOx
e FSAILE, HibpCREWEZHE LD E kXA
TRIZET I FHEN T BH R —F RIIE,

2.H BT B BT NE BTk E BA
t Voltage #F 55 (NCT02948348 ) , 72 47 Vi thy 3 4 B 7k
WIT 4 K g ZEFF ARG H E 3 A0 Sk 4R F| A%
T BT, £ EH A R E MSS B pCR
O ZH R N3 6] MSS A B R E
JE B 300 e Ko I3 B4, %37 &
Sty B IAT E B R LR AT, 11 61(29.7%)
B RERERLZ pCR, J&E W2 FArE M K
B, B2 E IR B 4 o CD8 By Mk B 28 i 5 CD4SRA-
FoxP3 "t 38 b T 9 77 40 i (eTreg) th. {81 (CD8/eTreg>
2), B PD-L1 %k % >1% th 6 7] £+ ,5 1 1k 2| pCR,
B LBIEE cCCRERTF AR, ZAXRERGH AR
4B R 2 (5-FU) b 358k B9 4R 0 3 5 B ik by
pCR & (10%~20%) 48 th. , %% Bk & BT #4867
) pCR 7 LA BTt & , B Z o RN K3 H
I#eEH MEERSHalE R LBy EAENAN

ARFHDHETHEX, AHZAEBTHER L
B, pCR A7 2 A 4 81 2021 B f i = 5 4
AR — TR LEE R A T B HOTY BT RO
WHEREEMNART &R R ERRE B THE
(R-IMMUNE ) By % #] A 45 R B o, N 1 25 ) &
% F AR, pCR % 4 24%",

B —Tk B P E RS AR, 4 AR AT
%<10 em By B 33 B M H 0% , A1 S Gyx5S S A2 7%
T B FE H F K, 3 o 2 /4N B ] By CapeOx 7 £ Bk & F
B AR I E BT, E E AR A A N pCR £,
G RATIVIEHEZ T RIZFHI G, PR
1 9] %7 AMMR & % ,27 ] & & HATAR 6 F AW Ik,
A J& pCR % & 1 48.1%, 7 pMMR # # %, pCR % 4,
K F] 46.1%; 4 4 0] B AR 5 I R IE , 8453 6]
R A 1) o T B R AR KR R R R
1~2 Gty KR M %6 4 o 78 3 A 0, K R K 81.5%,
%7‘%‘700%%%%%%]‘&%&%*“2 BAR L,

K- RGREL AW, ﬁﬂ%ﬂ%é’z%%ir?ﬁ
7 W pCR F , A R oy = M B AL X B A 58 M EE AR T
B,

3. BT Bh AT B F R IEIT i — ﬂ%f%‘rir@ﬁ
Bt T R R AEHT WA RE FHATRIERT . —R
%k B & A Al GONO 1 4 é’v%‘?iﬁﬁﬂ)ﬁéﬁ@wﬁ
(AVANA)R R T X —H R, Z B NN R 32 R
B R, E%iﬁ%ﬁkf&ﬁﬁﬂfﬂ&ﬁkﬁﬁ,%l)\
T4 i 2 B 1R, SR BEAT 6 AN B B &7 44 Bl i
7, EEFRAEZpCRE, ZH R EHN101 1]
B, RIBAHELF A, EZF AN 1007 &2
pCR % W 23%, %A X A BRI SRR 4 % 4 18%,
23R AR B R A & F 4%, 5 —R
k B % B 8T BObR A& L = B AL B A 52 (NRG-
GI002) , Nt ZEm A N~ E A, XL
BRI ST ER A EFZ L L R4, 4%
#% 44 A W FOLFOX 77 % (5-FU, I # Bk 45 | )
F 40 RAT MG — A 8% FRMERABOT, 7
— 47 AT FE A B 2B e B3k £ 6 K B de 1 A 3k
B AEET  EFEHRAREHANFTHYEY
(neoadjuvant rectal, NAR)#F 2", NRG-GI002 #f %
N850 B, Ei)‘TLﬁ%ﬁﬁﬂﬁﬁﬂ%ﬁ T A
By 137 1, o a1 R Bk S S B T 41 69 1
PR 2 68 71 5 e 1 A 2k B 970 41 F 3 8 NAR 3F o~
& F 2 R 4 (11.53 4t 14.08 %) ;pCR 5 T %
REFI 4 (31.9% .29.4%) , B 2 R KK RITFE



196 e AR R 2022 4F 3 H 55 25 %55 3] Chin J Gastrointest Surg, March 2022, Vol.25, No.3

X (3 P>0.05)"", B4k 22 HH B BT A ik
.57 2 18 3 Ao 2 BT R B KA BN EEH
R ENARIFD W ERE, IF - LIF TR XFE R
H—FHHFRLK,

X FRE ST RAKBERT 5 ERKIT, Bt
RE L HEUMAER, REXEEN L QT
— WA % (NCT04621370) 2 X 4% & # 4 B % &
BTBAKBESERIOTHIT R, ERKIT 4K
BT AT E R E R E (A48 1K, *H1(E
B 4K, &2 B4TS GyxSEEKIT , BT B ¥ 64T
#2 FOLFOX 77 % LB )7 , R 4897 80T R BF A
&AW ;K AR HOT A E A BT R LA A
REREEF (4B 1R, HER4K), 2T 44
AT K R HOY 50 Gy/25 F, #4097 J& 4T 4 /M7 2 FOLFOX
FRNE NI, MG RIET MO R R TF R
SR, B EE R B T B
EREBETEECTUREREHIIE R Te%
R S T = R R R i e 2 O
EHOTHER 5 2RI KA E AR BT

4. FH B AT R BB AT W R R B
AT FAE T EIE AL, BLBT CTLA-4 By 38 & |, ¥ (2 2
T 40 o, 7 V., B 5 Jib 4 % % RORL 5 1 FEL T PD-L1, 38 %,
T 40 4 40 ], A e, W% Bk A 36 97 3R 45 F| PD-1
BB CTLAA B AT R LR A E —FHh$. &
TRATTH S REBEEABT, HE R R
VRN S i - G A e o
W%, B R B 5 TE W 2 MSS \RAS R & B # H %
S8 % 48 £ 7 FOLFOX 7 % % 4 Durvalumab
F1 Tremelimumab — % 38 7 B 97 30, 4 B 78 25% 1y
EHEPEIN TR %M ERERYMEEWE TN
AR AEBHABT AT —FPRETH, BEWH
TR, B —Tk 8% BB EA AT AL B
— #1 CHINOREC #F % (NCT04124601 ) , 4t %t F %5
M E R, ot B4k AR vE BT B T (R
MoEBAKEKT), R AA KT £ FFE
WA BT (FIRARETET REHRA A 2
TH 1428142 K), BT RE10~2ANF A, £
FHRAENETHXBELREMHNREF,
EHRLL2ENTRT, XERATHKER AR HE
AR, 2 T 67 MSS 2 pMMR H 7 5% o B F R
WMARHE-FWNARER, MEEAIH MR
9% Bk A BT BTHE BY T R R R A E R 0 e
KA RAAESATH

= REEBAE R G E BT

i % N A& K B F (vascular endothelial growth
factor, VEGF) %7 7 M8 ®IZ IRt A F 3R 7 &
BOp o R E kR, FUME A AR B 2 4 T
CEEN, BRARBES, KEHYHZE, BB
B PR AT | 1 Treg 20 MLt & M, B E BRI,
REET BT EERE R Y, EFERE
EERETErERIFNREERS, BmXER
BANRALER LA BT RGREEREE
J& 1 1 B ##F % (REGONIVO #F % ) & 7+ , 72 MSS =%
pMMR 3 B ML H e+, AR A 8w 40 e
BT W Rk 33.3%, AL PFS A 7.9 4 A2,
EREEENNHAR ARG EL L RAFENERE,E
iR AW B ik N X FRER A6y PR . Hk,
BB R AR R B A T A T R R 4
EEHEse P ET A - FREGET R,
P AL B T B B — TR % A0 B — AT X (REGINA
), s a I~ E e, XAmXERGE
1~14 X, % 28~49 R)EKA N AF AL £ (F 1,14,
28.42.56 K ) RAEAZHIT (% 21~25 R)# i Bh 677,
LGN 60 ) B 3, £ B 5 4 B & pCR &, 11 A 1%
A R G RAE U R % B A ¥R 1 A 9T A T B 0
By 1E 22

g \MSS 2 pMMR % # J7 5% % % 36 97 57 % Tl
LRI Ak

MSI-H 72 dMMR £ B 77 45 & 8 %2 67 & &
o 97 2 TN A& 4 AR AT 4, 78 MSS 2 pMMR £ H [
AR, H — BB W AR T TN R A Y
7 3%, 8% POLE X POLDI £ F & % B8 R & AT
& (tumor mutation burden-high, TMB-H) | % J& iF 7 2,
H M A% 4 4%, POLE 5 POLDI % DDR & % 1
kR ,POLES POLD] R R AL Ak £ X%
7.4%, ¥ 6 5| # DNA 1518 & R 4 8% 5%, %t DNA
GHIMREAEFEEEY W, B TMB R & frA x
Hh R >, B, POLE 5 POLDI %7 5 MSI-H
KL, 8 55 B9 TMB, 75 72 #T F% % MSS 2 pMMR £
B B 5T TN AR T 4 5 B R ok B e LR
FEEW AR, WEREETHEARNEER
Flz—o WA BEHZTHARE, HEEHXN S
B8 R BT Y AR KW, B A EE R
KREATH BERATH A RAAAE AR E T H#R
BREIET R ERRRESL B E A
T M Rk KR B AL A AR — R R



AR AR 2 5 2022 4E 3 J1 45 25 %55 31 Chin J Gastrointest Surg, March 2022, Vol.25, No.3 197

EN =N

AEANhNE= =1

4 b Bk, 4F xF MSS % pMMR 4 8 5% , & %

4RI HTH BT, R EIT R e R
ERNEATEAR S RERF T RN REN
BB T B REHITE, X LT EE
B AKPEFNRE, MA/FKHOHE ., B
BB IR R MBS, A R EE A Y R AT = B A
B, BE SR A 5 8 RO, T Y AR T A
FHHIK AT A, Pl E R E R
KRB F RIS E Z W ME
AR

FIERHZR A VRS I WAL 25 o
& £ X W
[1] Le DT, Durham JN, Smith KN, et al. Mismatch repair deficiency

predicts response of solid tumors to PD-1 blockade[J]. Science,
2017,357(6349) :409-413. DOI: 10.1126/science.aan6733.
André T, Shiu KK, Kim TW, et al. Pembrolizumab in
microsatellite - instability - high advanced colorectal cancer [Jl.
N Engl ] Med, 2020,383(23):2207-2218. DOI: 10.1056/NEJMoa
2017699.

Chalabi M, Fanchi LF, Dijkstra KK,

immunotherapy leads to pathological responses in MMR -

et al. Neoadjuvant

proficient and MMR -deficient early-stage colon cancers[J]. Nat
Med, 2020,26(4):566-576. DOI:10.1038/541591-020-0805-8.
Hu H, Kang L., Zhang J, et al. Neoadjuvant PD-1 blockade with
toripalimab, with or without celecoxib, in mismatch repair -
deficient or microsatellite instability - high, locally advanced,
colorectal cancer (PICC) : a single-centre, parallel-group, non-
comparative,, randomised, phase 2 trial[]]. Lancet Gastroenterol
Hepatol, 2022, 7 (1) : 38-48. DOI: 10.1016/S2468-1253 (21)
00348-4.

Versluis JM, Long GV, Blank CU. Learning from clinical trials
of neoadjuvant checkpoint blockade[J]. Nat Med, 2020,26(4) :
475-484. DOI:10.1038/s41591-020-0829-0.

Avallone A, Stefano AD, Pace U, et al. Neoadjuvant nivolumab
in early stage colorectal cancer [J]. Ann Oncol, 2020, 31 (Suppl
4):5449. DOI: 10.1016/j.annonc.2020.08.602.

Theelen W, Peulen H,

pembrolizumab  after

Lalezari F, et al. Effect of

body

pembrolizumab alone on tumor response in patients with

stereotactic radiotherapy  vs
advanced non-small cell lung cancer: results of the PEMBRO-RT
phase 2 randomized clinical trial [J]. JAMA Oncol, 2019,5(9) :
1276-1282. DOI: 10.1001/jamaoncol.2019.1478.

e O ST 7\ ST 95 1 [uB 7 s - B 7 M N S i
Tl B AT IR TT e XSG SRy A o 0 v TR A5 B s £ 11
ISR )] A AR 2R RS 2021, 24(11) : 998-1007.
DOI:10.3760/cma.j.cn441530-20210927-00386.

Yuki S, Bando H, Tsukada Y, et al. Short - term results of

[12]

[17]

VOLTAGE-A: Nivolumab monotherapy and subsequent radical
surgery following preoperative chemoradiotherapy in patients with
microsatellite stability and microsatellite instability-high, locally
advanced rectal cancer (EPOC 1504) [J]. Ann Oncol, 2020, 31
(Suppl 3) :S230-S231. DOI: 10.1016/j.annonc.2020.04.052.
Fokas E, Allgduer M, Polat B, et al. Randomized phase 11
trial of chemoradiotherapy plus induction or consolidation
chemotherapy as total neoadjuvant therapy for locally advanced
rectal cancer: CAO/ARO/AIO-12[J]. J Clin Oncol, 2019,
37(34):3212-3222. DOI: 10.1200/]C0.19.00308.

Carrasco J, Schroder D, Sinapi I, et al. R-IMMUNE interim
analysis : a phase Ib/Il study to evaluate safety and efficacy
of atezolizumab combined with radio - chemotherapy in a
preoperative setting for patients with localized rectal cancer [J].
Ann Oncol, 2021, 32 (Suppl 5) : S537. DOI: 10.1016/j. annonc.
2021.08.919.

Lin Z, Cai M, Zhang P, et al. Phase II, single - arm trial of
preoperative short-course radiotherapy followed by chemotherapy
and camrelizumab in locally advanced rectal cancer [J]. J
Immunother Cancer, 2021,9(11) : e003554. DOI: 10.1136/jitc-
2021-003554.

Salvatore L, Bensi M, Corallo S, et al. Phase II study of
(PREOP) (CTRT)
avelumab (AVE) in patients (PTS) with locally advanced
rectal cancer (LARC) : the AVANA study [J]. J Clin Oncol,
2021, 39 (Suppl 15) : abstr3511. DOI: 10.1200 / JCO. 2021.39.
15_suppl.3511.

Rahma OE, Yothers G, Hong TS, et al. Use of total neoadjuvant

preoperative chemoradiotherapy plus

therapy for locally advanced rectal cancer: Initial results from the
pembrolizumab arm of a phase 2 randomized clinical trial [J].
JAMA Oncol, 2021,7(8) :1225-1230. DOI: 10.1001/jamaoncol.
2021.1683.

Hanna CR, O’Cathail SM, Graham JS, et al. Durvalumab
(MEDI 4736) in combination with extended neoadjuvant
regimens in rectal cancer: a study protocol of a randomised phase
11 trial (PRIME-RT)[J]. Radiat Oncol, 2021,16(1):163. DOI:
10.1186/513014-021-01888-1.

Johannes Laengle IKDP, Matthias Monschein, Peter Razek, et
al. Neoadjuvant chemoradiotherapy with sequential ipilimumab
and nivolumab in rectal cancer (CHINOREC) : A prospective
randomized, open-label, multicenter, phase II clinical trial[J]. ]
Clin Oncol, 2021, 39 (Suppl 15) : S3623. DOI: 10.1200/ JCO.
2021.39.15_suppl.TPS3623.

Chen DS, Mellman I. Oncology meets immunology: the cancer-
immunity cy(‘,le[J]. Immunity, 2013, 39(1):1-10. DOI: 10.1016/
j-immuni.2013.07.012.

Fukumura D, Kloepper J, Amoozgar Z, et al. Enhancing cancer
immunotherapy ~ using  antiangiogenics: opportunities  and
challenges[ ] |. Nat Rev Clin Oncol,, 2018, 15(5) :325-340. DOI
10.1038/nrelinonc.2018.29.

Kawazoe A, Fukuoka S, Nakamura Y, et al. Lenvatinib plus

pembrolizumab in patients with advanced gastric cancer in the



198

[20]

[21]

[22]

AR S R 2 5 2022 4E 3 J1 45 25 %45 3 Chin J Gastrointest Surg, March 2022, Vol.25, No.3

first - line or second -line setting (EPOC1706) : an open -label,
single-arm, phase 2 trial[J]. Lancet Oncol, 2020,21(8):1057-
1065. DOI:10.1016/S1470-2045(20)30271-0.

Finn RS, Qin S, Tkeda M, et al. Atezolizumab plus bevacizumab
in unresectable hepatocellular carcinoma [JI.N Engl J Med,
2020,382(20) : 1894-1905. DOI: 10.1056/NEJMoal915745.
Fukuoka S, Hara H, Takahashi N, et al. Regorafenib plus
Nivolumab in patients with advanced gastric or colorectal cancer:
an open - label, dose - escalation, and dose - expansion phase b
trial (REGONIVO, EPOC1603)[J]. J Clin Oncol, 2020,38(18)
2053-2061. DOI:10.1200/JC0O.19.03296.

Bregni G, Senti C, Reina AE, et al. REGINA : a phase II trial of

[23]

neoadjuvant regorafenib (rego) in combination with nivolumah
(nivo) and short - course radiotherapy (SCRT) in intermediate -
risk, stage I1-1II rectal cancer (RC) [J]. Ann Oncol, 2021, 32
(Suppl 5) :S579. DOI: 10.1016/j.annonc.2021.08.1024.

Wang F, Zhao Q, Wang YN, et al. Evaluation of POLE and
POLD1 mutations as biomarkers for immunotherapy outcomes
across multiple cancer types [J]. JAMA Oncol, 2019, 5 (10) :
1504-1506. DOI: 10.1001/jamaoncol.2019.2963.

Baruch EN, Youngster I, Ben-Betzalel G, et al. Fecal microbiota
transplant promotes response in immunotherapy - refractory
melanoma patients[]].Science ,2021,371(6529) : 602-609. DOI :
10.1126/science.abb5920.




