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Abstract: In recent years, immunotherapy represented by immune checkpoint inhibitors, as a new
treatment method, has brought the treatment of esophageal cancer to a new stage. Studies have shown
that immunotherapy can improve the survival rate of patients with advanced metastatic esophageal can-
cer, and the combination of immune checkpoint inhibitors therapy and radiotherapy can play a better
role in local treatment, which has achieved considerable results in various clinical studies, including
perioperative studies, studies for treatment of locally advanced and advanced esophageal cancer. This
article reviews the application of radiotherapy combined with immunotherapy in the treatment of
esophageal cancer in recent years.

Subject words: esophageal cancer; immune checkpoint inhibitors; immunotherapy; radiotherapy

H I A R BT R 191 o A 3RORT e 1 54.1%
BT Bl o A ERBET A Bl 56% . £ JE T 4K
28 W97 0T AT AR AL U7 R AT A R —
s EIRYT . B REA T J AE E dE 2 Ok T B
PR PRI ITARR, DL G A A R
(immue checkpoint inhibitors, ICIs) i £ 3% i i % i
7O B AR TR S TR R T B, 2T RS
WR T HITE ICTs 7B RIG )T H i 4l &
M

1 MIFBRaREETERATREREN
i B A

BBEITT AL IR SR A R AR /N R o |

BIEEE A W E  E-mail : duxianghui88@aliyun.com
Y5 B #3:2022-05-18; £ [E] B #7 :2022-08-24

902

SMEVA T A AT 4 Ik 9B A W I R h R LR A
PTRYT R o SRy 0 H i 8 AR TR T
FREWHUERRANTIRER MR, e ibyrim
S S R AU Y S SOV, LAIR A S R 48
WE LRI e 2 B e 0, RN 5 A IE 1)
LK 7 (CD27 .CD28 .CD137)i % Al 1 1) e i 38
A F(CTLA-4 .PD-1 ,PD-L1)3 %22 iy 20 g nJ 3
it PD-1 F1 PD-L1 45 455 SO S s A A ai, BT BT
Jrgg &, TRk T 40t 4, ICTs JE ik BH W
mlmmﬂAaﬁﬁﬁT%mﬁMﬁT%mﬂ
DA S - 3t 2 4 B0 I JRg VR ) o BEAE BIF T IR S | ST A4 E 17)
SR YT (stereotactic body radiationtherapy,SBRT)
A (2 2 Jir 3 T SRR TR, AT A A 8 B 280z ' 1C s
55U T R GG A T A M R A R R IR T R
ﬁﬁzﬁié;%ﬁbﬂzﬁl_%ﬂnﬁ%ﬁﬁk\E&%WELI\Eﬁz%’ﬁ‘:
Jif e R 5 | LA I3 5 TCTs 9B bR A

M a7 & 2022 £ 5% 28 % 11



Du 25550 PRl £ %898 40 2 (KYSE450 .0E21)
PEAT T 20 R IS N 30 Gy/10 F,5 /8, BF5E
TESE g iy s T A4 2R (IFN) 1Y &3k
FVA M PR A 5 115 5 1% 538 #% (STING-IFNAR1-
STATI-IRF1 3t #% ) 2748 S5 S W K F- o S iR 97 %t
STING-IFNAR1-STATI-IRF1 i ¥ # £ 1F 2 5% 4 oF
EM . 7E 30 Gy/10 F & &, 240 M ) e g8 S ny i 3%
PERE SR SO Y B RN, R B LR Y 3L A
B AETE STING-IFNAR1-STATI-IRF1 3@ g+, H [ 54
T G R B RO L (AR TR
SR iE ARG SN HE MHC T 28 2RI R
PD-L1 Fik W & FiE, Zhang 559k 6 MV H 4k
I 2% B 3 FhE A 85 IR 40 M R (KYSE30.TEL
CaEs17), FwmA%HM 0.2.4.8 Gy, PFAIGRITHIE
PD-L1 #ik, fE4E S 588 24 h J5 ,3 e 40 il 3
10 (1) PD-L1 235 3 L3 s A 1 75 =X 3 3
PD-L.1 2 35 34 i (%) 8 VI ML 1 AN 15 7€, Dovedi 451
PR T A AAT I BB L S 2 Al CD8YT bk 2 41 i
W TR -y B, TRy @ Janus WEHE
5 Bl T RV SR 0TS A 1 (JAK-STAT) 3l i 14 i PD-
L1 MRiA , FIRFERIAR ST R, @ b e
IREE T PD-L1 B3k e 48 o S e 300 i 300 il o 2k

R 25 8 7E — 0[] B F 5Y b A5 #] EDIE , Lim
B RIPEAL T — 4 JR 6 e B & A 5 98 (esophageal
squamous cell carcinoma,ESCC) % (n=28) ¥ 32 ¥
B BhBARTT RIS PD-L1 3Rk 0481k, 5 Fph 52
Tl B AT AH B Bl BB YT AL PD-L1 35 W
PEIG I (P=0.007 ) , EL7E B 4 B AL y7 5 PD-L1 K3k
E PR (P=0.048) , (B THA KD BE &
o B P | B U B ) A A RN AR B R 2
HOC SN LA IE

2 REEEFRAMUTEE RERTT

R 22 T0UE A5 o B il B S VR T IR 5 AT B i
PRWFFY JE 3 R 4 1) 95 B 58 42 2% (pathologic com-
plete response ,pCR ) %8 J& & 4= YL {H 5 CROSS
57 NEOCRTECS010 #fF 57 v 3 4 B[] 42 ik Ak 77
LE) pCR (439K 29% F1 43.2% ) A EL , 3B 43 8
B A 236 7 1 i R AT 58 45 2R 01 R o B A3
I H&AFFEZ ] pCR #6222 R BOK X AT R 2
AR IR Jr RN, ARG F 4 2

MBS 2022 4% 28 5% 11

WAL, % 3] 1CTs 5 R fhy7 A Sh & BT 35
b BEFE N GO IR HDOGH ) 1CTs 5 ik 7 ik &
N

2019 4 ESMO 2 U8 T — 35 i 18 ) 2k bt
W5 8 B R AR T IR 9T AT UTBR R S e ) ESCC iR &
) TG PRI 107, S B2 2 5 & IR 1 pCR.
WEoE AL g A 28 B 3T FE AR AT HEZ 2 5 4 A 010 4l
BHAYT AT CERZEEREN, B 1 ) +UT (44.1 Gy/
21 F)+MA 1 R Bk B40 (200 mg,3 8 1 W%, B BhiA
ST 6~8 JAATHRIGHE R B UIBRA . A 26 1] &
HHEZ T FARIBIT ARG T MR R BT (200 mg, 2
JE 1O HEREIRYT 2 4F, WRFREE S WoR, R AL pCR
RIS 46.1% (12 1) ,6 .12 .18 .24 ™ H BUELE RSy
BN 89.3% 82.1% .73.1%F1 65.2% ., pCR 4 (n=12)
AR pCR 4l (n=14) A H 470 o A AR & /)
pCR 5 AEFER R A G . H DL IR 97 AH R RS
(treatmet related adverse events, TRAEs) Sk /4 47 41
J a2 (50.0% ) B DI sE S 3 (30.8%) o

2020 4F | i A2 30 K A 2R i A% AT BA A Sk O
J ) PALACE-1 A8 245 1 3% il By i 16 1) 2R SRt
A [R]85 A 7 7 2% BF T3R8 A 20 ] ESCC i
HHH BT (IR CROSS BIF5E 5 48 ) 1k A A T )
TR (2 merkg,3 A 1 R)IBIT 2 AN L IBIT S
4~6 FTHRIA BRI AR , 2L 18 il H 432 T
FA,pCR F & ik 55.6% , J5 & kb 3 F 95 P28 f# (ma-
jor pathological response,mPR) ¥ & 89% ., 20 i & #
PR [6) B2 B 19 TRAESs,65% H 88 3 9% ol L
TRAEs, & W, TRAEs £ 35 ik & 4 Md s 2> (100% ) . 1
21 i 36 2 (100% ) %2 1L (80% ) Fil Jig 5 o £ % 4%
(55%)5% .

WFFE N 5L AE CROSS F 58 /) 2 it 523 F 7 — 0
yg I R PERFECT BIF 58 2 A Bif 42 32 37 4
] 2 Bl f 97 (1] CROSS 75 5 58 ) Bk & Bl 45 Bk A gt
(1200 mg,3 J& 1 X)iRIT 5 A JEW, R Lgh A 40
B4 W JB vk 35 081 S LT AT JE A 1y e o
TREGUIRYT G 33 BB H 2 T FAR K2+
A B D R A 45 2 J (n=4) R BEHE (n=2) FIBET (n=
1),pCR K 25% (10/40) , 5 VT L () b v 37 4 B 7]
AT L e #E, JCiE pCR R AR5 AR R 22 71
TG G I ARG BT 25 R 5 %R
A BEMYJEL AR . PERFECT BF 9898 A 0 &4 0 e
o R Sy e | AR R 8 9 T 5, IREE X S R T O

903



Journal of Chinese Oncology,2022,Vol.28,No.11

AU,

DL & EIE 2 18 1) pCR 22 F ik, B A
BT A B A7 B SR R T 1 R A A R AT ke
Z IS WEIE B E R . H ETIEAE ST Z Tl R
WEFEREE— 25 Il 25507 5l By S e 187 e LI A SR ek 1]
i (Table 1),

KEYSTONE-002 #ff 58 =& % [ ~ I35 v [ g
B ESCC B EH R Z bl TS YE TT 0 BEALAT B
T B e TR B BB IBE A AT X L TR 25 sty i T
09 PRI 7 4l B SR 8 TR T IS AT A e AR 2R
BT (200 mg,dy,3 J& 1 ) +ALT7 CEAZEE 135 mg/m’+
A 80 mg/m?®,d,,3 J& 1 W), Bl BhiG 7 J5 4~6 Ji
WHETEE VIR, ARG B e 2y i ke ih T 1
AR B BT 2 Rl B AR TT 5 A4 R (R AZ BE
50 mg/m* +Mi%EA 25 mg/m?,d,, BEJE 10K+ Hr i B
fbI7 41.4 Gy(1.8 Gy23 F) , Hiili Bhify7 J5 4~6 A N
YT R VIBRAR 98 (1) FBL A R,
WEA: 5 22 B, Bl Bl A7 % BB 4l B AR, AR
REAZ I pCR R (HLL M ETF R LG22 72,

KL, Bl SR 2 36 7 BB AT i i >k 19 85 pCR
R AL B s T e — IR R,
BT B G g iR T e it — D4R S A pCR
FRRAAER ], B A6Y7 5 35 B0 R 58 4 28 i 1) 1
P S0 A AT L % VI RE U5 2 A R O TR R
P17 XX AR RAIRIT I R R AR KAk
CheckMate 577 ffF75 & —Ii ek 2 H.0 WH |
BE ML AR 0TI PRI 9, A4l BB Ok B 2 32 B il B
FARYY +F R B8R B B (=ypT, =k =ypN,
)y 10~ T4 2 A8 i/ 12 48 18 2 il AR 3, 3 201
F A5 B B 43 TIE 22 94 R G B0 9R 97 41 (240 mg, 2 JA
1,316 J8 BEJG 480 mg,4 J& 1 W%, e KA BR 1
AR BB A F ST S DFS, &5 24 A
Bl 7B TR] AR S 4 Bl a8 sR G BB IR 9T 4L s
DFS B EMEM T LEMH (2241 H vs 11010,
95%C1:0.56~0.86, P=0.000 3) ., 1£ K Z HUH 1% 1) I 41
SIAT Y NI SR R (R g ) | e B D 4
ARZS (ypNo/ypN ) Wy, 44 2 F G 40 1 a] 45 >k 4R £
IR BN E AT P O AR AR I R B, Y

Table 1 Related studies of radiotherapy combined with ICIs in neoadjuvant therapy of esophageal cancer

Clinical trial i Starting and ending . .
identification Phase enrf)lled Therapy lime Primary endpoint
patients
NCT02844075 I 18 Pembrolizumab + Radiochemotherapy 2017.1—2022.5 pCR rate
NCT03792347 1b 20 Pembrolizumab + Radiochemotherapy 2019.1—2020.6 Safety
NCT04435197 1T 143 Pembrolizumab + Radiochemotherapy 2020.8—2023.6 pCR rate
NCT03064490 Il 38 Pembrolizumab + Radiochemotherapy 2017.10—2022.5 pCR rate
NCT02998268 Il 46 Pembrolizumab + Radiochemotherapy 2017.3—2021.6 DES rate
NCT03044603 Ib 25 Navuliumab + Radiochemotherapy 2017.6—2022.2 TRAEs rate
NCT04229459 1l 31 Navuliumab + Cetuximab + 2019.12—2022.12 pCR rate, PFS, TRAEs
Radiochemotherapy
NCT03200691 1T 21 Camrelizumab + Radiotherapy 2017.8—2018.6 pCR rate
NCT03940001 1 20 Sintilimab + Radiochemotherapy 2019.5—2021.5 TRAEs, pCR rate ,mPR rate
NCT04776590 I 30 Tislelizumab + Radiochemotherapy 2021.1—2023.2 pCR rate
NCT04644250 1l 32 Toripalimab + Radiochemotherapy 2020.9—2022.3 pCR rate
NCT04437212 I 20 Toripalimab + Radiochemotherapy 2020.6—2021.12 mPR rate
NCT04006041 1T 44 Toripalimab + Radiochemotherapy 2019.6—2020.6 pCR rate
NCT04177875 I 44 Toripalimab + Radiochemotherapy 2019.5—2021.4 mPR rate, ORR
NCT03087864 Il 40 Atezolizumab + Radiochemotherapy 2017.6—2019.6.1 Safety
NCT03490292 I/1 24 Avelumab + Radiochemotherapy 2018.5—2022.3 Incidence of acceptable ad-
verse reactions,pCR rate
NCT04568200 I 60 Durvalumab + Radiochemotherapy 2019.6—2021.12 Tumor reaction, pCR
NCT04159974 1l 56 Durvalumab+ Radiochemotherapy 2019.9—2024.6 Safety , effectiveness
NCT02962063  I/1I 78 Durvalumab+ Radiochemotherapy 2016.11—2023.11 Incidence of unacceptable

Tremelimumab

adverse reactions, pCR rate

Notes: ICls:immue checkpoint inhibitors ; PFS : progression free survival ; DFS:disease free survival ; ORR :objective remission rate
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