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HALE DS AN T B0, RTF VT 7 F
CHRE, SR, BB TR A
FRRIEZEDMT O TE Y, £ OBIRNA HEZR
THERH S, LA Lo, HEAILOMELT - H
ISR E R D I EDE o722 &, WHHITE
DAE—H3E L < KB RIR SRR T b N e x5 72
L, WRONT—HEPARL TR ED
T RERE LTREZINDIZEES o7
B, EF v 7KL MHEA (ICD ORI
X DHEBEILEERM L. Cytotoxic T-lymphocyte
antigen 4 (CTLA-4) $ifk*°Programmed cell
death 1 (PD-1) ¥ifk, Programmed cell death
ligand 1 (PD-L1) #ifk 7% & DICTE20134F 12
Sciencei @ Breakthrough of the YearlZi#iXh %
zE, TOFELOVEIRRRIHE S, KERAK
BV TEL ORETEFRRZEL. ThIETh
PEREOHMRIG U Tz [HEE Eo Rz
BRI 2 Ak L TB D E TR S ] &5
) REZETOMEEMEPMET HICE -7

ICIO¥#IZ, ThETORPAFE ZEL®R
0 2% U723 TR R AR b7z o THife L
TRIBCELIEMNO L VOV TH L. —T,
ZOREMFRIFZL K OB T20%HHTH Y, HLE
MBATIEI0-20%L L THWEEEZ BV, 20
BHELT, EFzy 7R, Y PIRIO D OH

FR314E 1 1 4 Hz B

FRLEFHETHTHAHI L, WEF 2y 7K A
¥ N YA S I ORI o I S E A3 B B
L, WMBRETERYE (AT YFT V) YN
HPURE LTHACEBR SN TO R WIER D A5 T
LI EBHIFohb, ZZTROMREE LTHEED
PR SRR e 2 oA M A G bR L 2 L
RAFT VFr T AR REE N TS T
—ZAMTHIERE, ICIZ ke LA ik
BEHELTWL ZEREETH 5.

(T C &I

HALE N T AP CROBIEOHVEETH D,
B LR CRIIER 2T Tw by, #EITEO
NG I RHBAR YIRS % S B A%, HREFRIE
RIRE LTIRWEIZE ARV, T2, WXE»SY)
BRASHER R R i % & 72 LR O F B IEA
HThb. HtEmoBHRIE, SRR, fbyds:
Ur PRI E ), BURREE, 2B I hTw
Bh, BAFRIRIFE ISV, Lk
WEDOHFEI TN TV 5.

T A 2 SRR O
DFENEIZ B TIZRRI IR & o T 5.
A D SIERE DN, SIS O M R (e,
Hi O IE % BIEE L 7zColeyAs, 18914 1M B O 503%
iR e M CERELE R E T 57200 TH S
9, ZO®BICLW 7 EREiL{fibh s X
IR, AW, W, U Sl LRI E R L
7zt 9, 1970412 7% A &, BurnetlZ & O S0 BLE
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OB Z2E S Ne, 19914, 2w iZBoon® @
TV — 7% 5 PR A I B TR B T
Ml A3aik s A DR HR LY b =T RTF F D
Ak Shiz?, Zh oo IIfE- T, b
VTR T B 0EHEE, BUEE T, FRIGRI R RE
# Fbiological response modifiers (BRM) & LT
(¥, OK432%), lentinan®’, PSK? »"#FHKZA S h
T&77 T/, A vy—ufFr (IL)-2-06H1LY)
YoSERO, BRI BOSTE CD8+TY ¥ 735k A
PEED, BHRMIE (dendritic cell (DC)) % MW7z
77 F e W, EEEEDR (TAA) -EH%%N 7
F MWD 7 F UHP-,  ERIMIC
bhT&7:. ThoOBmBEE— %@%%%TLT
& 7205, BEE RN NIRE RT3 %L,
FHIKEIZIE TR o Ty, SEIEFRLE» W% %)
RERBMLORRIETF = v 7 KA ¥ FMHEA
(ICD HMHTTH 5. REF = v 7 K4 ¥ MHF
#13201341ZScienceilZ & - T “Breakthrough of
the Year 2013" (2 iEh 729, ICIOBY; I X Y
DHRIETIHED & 2 AR, HALEE DIRHEIC
BT HIBERENERNEDO—D L o 7zw.

HIEBREICKH U TITh N T X e kiEik

1. EFREEE

WM B T % & FRERE (adoptive
immunotherapy (AIT)) &\ 9 #&3Rosenberg
51T & o TI90AE BT /R S, WINTIFIL-21C X
5GP LY ¥ 788k (lymphokine-activated killer
(LAK) #iffa) &BAROIL-2A0FH S iz,
LAKHIN X IEAE R 3G EAL Y 8 RTH 5 3%
B FRIE R R 2 /R L, KB Cid27frh 3 B¢
BBIDTE SN2, BAEROIL-21 X 2 5% %8
DICHENS & 2 RIS D T e D 72 D AW
Bl —ILE N d o722, Takayamab i, R
ALHCD3BLAR TG AL L 72 ) v 85k & JH w7z AIT
2, B s A BGE I BR 1R O TS T Bigh R 25D 2
EMGRET 5720, W& T v ¥ 2MERBEIT - 7.
AITHE766) & MAGHBETABI O LEIZ L O, AITHET
A ISR AN (P=001) &5EIFRY
AL (P=004) K<, EERGIL Lo#Ek
RO Lo/ 2 WME LAY, 20X RIES
RIYGIEFRIIBETH DN TV L RN e

%1% (2019)

YT Y AR T IR T b T I hd o7z
EHARBEINLIZEFE > TRV,

R RN AITO 7280, LAKHIRL A & I 55
R 88k (TIL) &k, X HEEIURRERN 2
Mtk EYE T (CTL) OFFEANEH SN X9
o7z Arugabld, 81561 (FHRIRLAS A 1361,
TR ENTHE 2 ) SR LT, ARk L A O
Pl 2 AR 2 L CHE L 22CTLEZ IFBIIR A &
BALZEZA, 260N EE 3B D% i
W, EELAHAERRI Lo HELTWEY,
T WA bR S 72 (PDAC) SHL
T, mucin-1 (MUC1) %33 L T\ 2% [a)H 5 A
ot HCDY) Y 8Bk AR L CFE L 7-MUC1
%Rk 5CTLE Fl\V 7z AIT % i R fliBh#e ik & L
TITo T& 2%, ZORA, MUCL-CTLHM Tz
BHBEZ P50 BERH LI L, 5N
e & OB T EEAEN 722 i 2 @ gemcitabine &
FAROAITHBASNAYAE, YA
24E DL E E MO BEFIC IR THEE T 2 25380 5
Nz, L2LarssIhbofRicHwsn:
[CTL] WH—nru—YICHkTEd0TIERL,
B & R Pu)E % 8%k 5 CTL, CD4RsETHING,
natural killer (NK) #ild, ZEIFRRNLIDL
AR~ MERTH Y, RRITEAEIK
EVZLRIAHITERTE 5.

T2 TEDITRIRI 2 M 2 RE5 2 720
2, BIETLPOHEMZINH LT, HWHEARIEE
L TV A TILE D T-cell receptor (TCR) %3
A U 72Tl R I 355 B A DT 2 GR35 F X 7 Bt
ZHA (CAR) AT cellsOMfEHfFhbhTHY,
N5 DOW%E D Scienceii® “Breakthrough of the
Year 2013" (Z®ENTwWb. CDI9% ¥ —4 v b &
L 72CAR-THE I FE I FHx L, 75AH45 AT
TEBERFFGON TV DY, HLERICBV TR
o OBIRFYETHMBHRE X L EMERETH S
A3, K, IERE, Wi 2 ECTHRRISH S
e, A /N R B I B o0 BB 4 7 &30 2 0 WA
ﬁ%fé%%ﬁﬁ%hfwé.it,%bmﬁﬁw
CARTHIREAZSEH S X Y S h. Zhig
> 23K O THIBL B8 % MR 3 % 72 D124 ’E“C&)Zo
IL-7 £ Chemokine (C-C motif) ligand (CCL) 19%
HHT 5 L) KHBIEFHLSINACARTTHY, T
Alb & BRI oREEZ &SRB L, HEOT
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Ml & 1 U Cligs o5t aBiial R 2 B 52 &
PRI N7z SRR SN RBARROF 2 F 5
JE S AR BLT RN, THAL R 1203 2 i)
BRI R 5 2 LW S NS,

2. XTFRIIFUoEER

1995%F 12 X 5 7 —< PR EIZT (MAGE) * H
KR TF R BIRRED S STk, K
Mo, WM, WO, THaERE, IR Z &S5
RTF KT 7 F VHEPBS ATbhiiE S TE
Jovmmoem - ZHLOERARBICHBLTEAZSZ
Lk, EEBMBUEEHRRTF FEHWET 75~
PR B PUE T3 2 R RN R i 2 B O
RPANCEEEL, R LCHELIRZTISEZTD
DD, L U TR A A% R 7 g )
RRAFHMOREEZRT LML ro722 L
Thb. TOMEE LT, IR D
JER MR REUR & U TR RAEMRIZHEIL L T 7z hii
THY, REBR Mo T IWREERH L Z &,
BRR RER D R AR IEAPES ThH > 722 L H 5,
FTTICHBEDREERBIIDH oL PSS h DS
&, MR ICHEES RS R TH o722 L, R
DINERBE VI HUNE S 5092 % JI] 3 % M4 R K28
352l RELOHMPBTOLNLS W,
o TRFF KT 7 F U HEZRIY S 572012
X, EF v 7 EA Y PHER O, BBk
TV anNy oY, COX2MEA LHEGFR
Yok O, WBOICEEERIE (R4 T v FF
Y) HRRTF I ORFFERLEZ 5N 5.

3. HILBEICHTIREF v 7K1 > MEEH
(cn

FlZBR72 XS, WEF = v 7 KA ¥ FHEA
&, VU RIEEZHET A0 FE TRy 23562 L
T, RERPEELRBETE S X ICT2H4%ET
HY, ICIHEGIZX WA O ITRME L, RIUIMH
272 2 BMAARIRINOR SN, 15 EOREE B
WSS 2 8 & LR L T2 l, $4hbb
YU RIEDAEARN TR L T2 L 20T %
bDOTH5Y., ZTOREEE UTHEREALRIUE (4
T YFr V) SR B PUEHE R CTLRE 5 2% GE W]
ENngem o BuvgRE1XRosenberg 5112 X 5 E iR
WY B THIZ %K (TCR) Z#IzTEAL

72TCRE A Y SERFBR I A F T v F 7 VRN
MR CTh o7 L 5 X 5.

ICIOD IR RERZ 35 1) 2 #1300k G R R O HH 38
THERZLR B D, #4120 - 30% DIER TGradel L Lo
HEAED HNDH, Wb B iRk bEREH &
W3 2 L MR D ONL w7272, mEELE
s, Bage, HURBREEE, OHRLE, &ToOlEE
WX B H O B O HE % 38 B O THER
WHENEE LTF— 2 EHBRIC L 2 ERARHZ5£0WTE
CTLEPEETH LY,

BRI A O T H BRI EE T ERYS
WHEETH DY, EEMICBTSEETERER
ICIOAMYEICES5-9 5%. =K< (Nivolumab)
EIGEAETHIRICRB S NS PD-12 EH W EEd e b
IgG4E/ 7 u—F VPR TH 5. SHIHRETI3ZE
WE1T7% & BEF BRERPG O TE DD, EWIFE
AT O RAHIFF S NS,

H Tk, MiaRESO BRI =Rv< 7
ORFEREVEZRET 5720, 75 KRKEI L b
T — )b &g 5 T E AR 2 AL B TIAH R %
T, RBREHN112%, 1HEEGFFRDH262% &
BAFCTH ) ARFBTIZ20174E 9 HITHWANC X 2 BETHH#
BRI LT S M Tnws,. —J, )y 7w
J X=7 (Pembrolizumab) & H#EHIERDOPD-L1F
PRERIZ & —4 Y b LTHRZEMED Sh, ZBR)%
MB155% Th o722 hn (BHERTIZ55%) K
EFDATPD-L1E 1 D BEWGHR B IS L TRA S
NTwa?, BPAEFBIH LTI, 2®WHHE, 1K
B, I OISR R L L C OICIO IR Bk
PEEATbN TV AP THY, SHOER»MLE
gha (%1).

KEEHE T, I AS v FBEEET (MMR) X
H (x4 70% 754 bARZENE (MSIH)) i
THIETEREN10-10085 & %2 5 2 & A HICIDR)
EAE W EAEH Sz 9, MMRX I I
LynchiE O RN BEIEZT & LTHATD 55,
MMRRAIEB D% 1325 A KR D@ AxT- 2 F V1L
WX o TRETE Y BENHENZ Rz 2 WIER A%
WO F 72 KR PSS & MMRRHRSEBNEICIO
BB E N 25, EEALIT Y MMRX HE 51
W53 % pembrolizumab® LA H 7 — 2 o 45 T 4
REEDAT DN, LI, AR, FENBE W
BB, MRRN I, AR, R, RO,
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AN, HURBE, AP E38eEsh, %
MMHE53%, TEEMAHR21%, 2 FEAELFF64% % Ll
HHRBEAEIENE & L CTldhid TR ZE#EAE O h
72729%, KEFDATIZIMMRXKIED 5 W IiZMSI-H
2 L CTpembrolizumab% 1 RIGHEE D S 3
52 L BAKRB LI, ARHTDH 20184 IS PR FR# I
LGB TVETHS.

JHRlaRE (HCC) <Tix, KEIFDATIZY I 7 =
= 7R #EH OHCCIZH L TNivolumab% K8 L T
W3, ZhudMEEEM (01-10mg/kg ; 48%1) &
PG50 (3 me/kg) B ZHREFEMM (214
Bl) 5% 548 1/ THHE (CheckMate 0407U5k)
DWREZT72dbDTH L. &al2626 28
Nivolumab®¥¢5-% % \F, # 1 M#HF#BS TIX15% D%
B, B NHERS TIX20% DRI F %2 B0, Atk
DAFARHPTH o 72, BUE, 1CIo 5 M AHRER S

BEATDNTEY (K1), SHBRAMRTLRBESH
5T ENHEING.

RIBEF v 7RA L MEEF EBA B - OMFIE
X ¥ %A

RIEF = v 7 BA 2 FRIEANE, BRI L
TOIEFLVEFMIR LB L2 L 2BRRTE
B, BRIENPLTDLEL10-20%FRETH Y,
dMMR/MSI-H K W # 1308 55 0 {2 T A S A%l i &
DL CHEM MO TRWEEZ LR, &
DIRIEHLE OIS I ND LA TH DD, ¥
PD-14i & ( Nivolumab) & #i CTLA-4$i 1k
(ipilimumab) OBFHFEEIZB W THZREFEIZ55%,
JE S AR 1280% T LA 7 <50, HlAI3 < & Bk

REPFLET LI LEHOLNTH LY. TO—D3

i

x1 BUEETPORIEF = v 7 KA ¥ HEHR O BRRER

R F =y I RA

MAFE L] MR R T YA PR TBHETA Eid} Flofkr R SEBI% BB AR A R T PER
g Pembrolizumab Keynote 177 Active,
VMR He MSEH - pp ) st m Randomized 300 30-Nov-15 15-Aug-19
CRC Standard of 1st-line therapy for CRC NCT02563002 not recruiting
. Keynote 164 Active,
AMMR or MSIH -, | 2nd or more 1l Single Arm 124 25-Aug-15 9-Sep-19
CRC NCT02460198 not recruiting
e ONO-4538-37
GC or GEIC PD-1 ane NCTU274679 Ist il Randomized Recruiting 680 Mar-16 Aug-20
Placebo + Chemotherapy (SOX or CapeOX)
+ Ipili [
o i +
GC or GEIC C’;’i A]: A Nivolumab XELOX or FOLFOX NCT02872116 st m Randomized Recruiting 1349 4-0ct-16 12-Mar-20
Nivolumab + XELOX or FOLFOX
Nivolumab + Chemotherapy(S-1 or CapeOX) ~ ONO-4538-38
Ge PD-1 adjuvant m Randomized Recruiting 700 Jan-17 Jun-21
Placebo + Chemotherapy(S-1 or CapeOX) ~ NCT03006705
Pembrolizumab monotherapy KEYNOTE-062
GC or GEIC PD-1 Pembrolizumab Pembrolizumab + cisplatin + 5-FU NCT02494583 Ist 1 Randomized ’::‘r‘fi;‘:‘; 764 31-Juk15 5-Feb-19
Placebo + cisplatin + 5-FU
Pembrolizumab KEYNOTE-063 Active, not
GC or GEIC PD-1 2nd m Randomized i 360 16-Feb-17 17-Aug-19
Paclitaxel NCT03019588 recruiting
Pembrolizumab + XP or FP KEYNOTE-585  neoadjuvant
GC or GEIC PD-1 m Randomized Recruiting 860 9-0ct-17 26-1ul-23
Placebo + XP or FP. NCT03221426 adjuvant
Induction Phase: FOLFOX or CapeOX  JAVELIN Gastric 100
Maintenance Phase: avelumab NCT02625610 Active, ot
GC or GEIC PD-LI Avelumab Ist m Randomized e 499 24-Dec-15 13-Mar-19
Induction Phase: FOLFOX or CapeOX recruiting
Maintenance Phase: FOLFOX or CapeOX
Nivolumab ONO-4538-24 ”
ESCC PD-1 2nd m Randomized ictive oot 390 Dec-15 Sep-19
Docetaxel or Paclitaxel NCT02569242 recruiting
PD-1 Nivolumab + Ipilimumab CheckMate 648
Nivolumab + - - ) )
ESCC CTLA-4 i Nivolumab + Cisplatin + Fluorouacil NCT03143153 st m Randomized Recruiting 939 19-Jun-17 25-May-20
Cisplatin + Fluorouracil
Pembrolizumab KEYNOTE-181
ESCC PD-1 2nd m Randomized Recruiting 720 1-Dec-15 25-Sep-19
pacitaxel or docetaxel or irinotecan NCT02564263
Pembrolizumab + Cisplatin + 5-FU KEYNOTE-590
EC or EGIC PD-1 Ist m Randomized Recruiting 700 25-Jul-17 22-Aug-21
Placebo + Cisplatin + 5-FU NCT03189719
Nivolumab CheckMate 9DX
HCe PD-1 adjuvant m Randomized Recruiting 530 18-Dec-17 17-Apr-22
Placebo NCT03383458
Nivolumab CheckMate 459 ;
HCC PD-1 2nd | Randomized Achve;not 726 25-Nov-15 16-Oct-18
Sorafenib NCT02576509 recruiting
pembrolizumab + BSC KEYNOTE-394
HCe PD-1 2nd or more m Randomized Recruiting 330 27-Apr-17 23-Dec-19
placebo + BSC NCT03062358
Pembrolizumab + BSC Active, not
Hee PD-1 KEYNOTE-240  2nd or more m Randomized 5 408 26-May-16 1-Feb-19
Placebo + BSC fecruiting
AMMR, defective mismatch repair; MSI-H, microsatellite instability-high; CRC, colorectal cancer; GC or GEJC, gasric or gastro-esophageal junction cancer; XP, cisplatin + FP, cisplatin + il: ESCC, squamous cell carcinoma;
EC or EGJC, adenocarcinoma or squamous cell carcinoma of the esophagus or Siewert type 1 adenocarcinoma of the esophagogastric junction, HCC, hepatocellular carcinoma; BSC, best supportive care;
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B ik B KN+ (transforming growth factor
(TGF)) -B,IL-6, TR R 75 54 VE2
(PGE2) 7 & OREMHIMEREN FTHY, &9 —
O, HIEETHINL (regulatory T cells (Tregs)),
B B R IIHI YRS (myeloid-derived suppressor
cells (MDSCs)), H¥EMEE~ 707 77—
(tumor-associated macrophages (TAMs), B X
JiE %5 B Pk KR HE 2E MR (cancer-associated
fibroblasts (CAFs)) 7 &hk4 2 e il VEA e ©
HY, FELOWER T AR ED A L TRHUNREEIC
B BIESFORIZERMIZE G L T2, RIEHE
ZRRELLAT) =2 OHER, "M A= —%H
WTRIRDE N & 2 5N RER] & EH D O BRAMS
5L THbH. BBy v 8Ekl (NLR) YK
HEH) TIEPD-1/PD-L1IFHER R R 7 F FEEEOR) R
ARV EPWME SN TV D5 7. F 72Kl
CD8FmPEMI L D3 FYE (Ki-67) %% WIER TIE%D
REPRNEENDD, LeLENONL F—h—
ZHWEN T, BREOBHNMEE LFHZ L
BTELNBHDOEMELEZHILIETE RV, it
2T, it oPHIVE SR E O ke S P~ o Xt
WL, BOWRRERESLEE 5,

B & I

BARIERDNL, REF = v 7KL ¥ FHEAO
BINZL)—E L7 4 THEDORIIH T 5 0%
DN EELMFBLTOLRd o IR S b RiEmk
ZEBIZFEATVS, BEORPEIKRIER Y -7
¥ — S O R O B R - N LHIEESE
DBEYHIEY, WEEWBIT RS RVEETHERL
TWwb. # L\wbreakthrough?sik 4 &2 &,
HRIETIH LRI H ORI > TV S EHET 5.
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SUMMARY

Immunotherapy has shown encouraging results
in various tumor types. This progress is largely
attributed to identification of new immune-based
targets, based on our enhanced understanding of
and  the

microenvironment. Many kinds of immune-

tumor immunology tumor
modulating therapies have been demonstrated to
the treatment of GI cancers, nonspecific
interleukin-2 activated lymphocytes, tumor-
reactive CD8+ tumor infiltrating T lymphocyte,
or tumor associated antigen derived peptides.
These immunotherapy represented a certain
efficacy, but not durable objective responses. The
efficacy of immunotherapy was given everyone’'s
confidence after the coming of immune
checkpoint inhibitors which was selected for
“Breakthrough of the year 2013” in Science, and
immunotherapy is now going to the major stream
of the treatment against GI cancer.

In this article, we review the immunotherapy of
GI malignancies, including cell therapy, peptide
vaccine, and combination immunotherapy beyond

immune checkpoint inhibitors.



