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Current Status and Future Directions of Immunotherapy for

Advanced Esophageal Squamous Cell Carcinoma

MA Xiao-lu, WAN Ming-yu, QIAN Jiong, SHEN Jie, DING Yong-feng, CHEN Xiao-yu,
XU Nong

(The First Affiliated Hospital, Zhejiang University, School of Medicine, Hangzhou 310003, China)

Abstract: Esophageal squamous cell carcinoma (ESCC) is one of the most invasive malignant tumors
of the digestive tract, whose incidence and mortality rates in China are among the highest worldwide,
and the overall survival rate is low. Therefore, it is an urgent need for new treatment methods to im-
prove the prognosis of ESCC patients, especially those diagnosed with advanced disease. In recent
years, immunotherapy represented by immune checkpoint inhibitors (ICls) has made significant progress
in the field of systemic treatment of ESCC. With the continued advancement of clinical trials, im-
munotherapy shows great application prospects. This article reviews the current status and future direc-
tions for immunotherapy in advanced ESCC.

Key words: esophageal squamous cell carcinoma; immunotherapy; clinical trials

AR R 2B 8 A WAk, st
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BB 2022 4R 3R E R4 323 600 ASE TR
e, SRS E K DL B IR E (esophageal adeno-
carcinoma, EAC) i £ B AT FRAEAS[F] , 3R 1E 90% LA
RN B B 8598 (esophageal squamous
cell carcinoma,ESCC), ESCC 5 EAC 7EEUK R % |
IR ML RN S 2 A R AE 3 B E R 22 R T
F = ESCC 1Y e £ R 3R I W A0 R0 LTS A £ T 61
BRI SRR YIS, ESCC BETEHZ
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R ZBE N, EBERIGITA TR T Ak
ST, BRI IT R IR & BE R T T AU AR,
IR e 5 1k ESCC 1 5 4R LEAFRAL 5% 7, AR
R

T AR DA A A A S I (immune check-
point inhibitors , ICIs) A48 2 i) G 58 1R 97 B 1 B ik
HERE  TEBUIRT 253G 7 v, 2K 20 i B 24 ) AL ) 24
Y, BONB R 2 iaYY  , H AT O IR AR
ICIs A 4& PD-1 #I57) PD-L1 #0500 . 40 fg s 4 T
Ih L4 i AH T 5L 4 (eytotoxic T lymphocyte-associ-
ated antigen 4,CTLA-4) 015755, PD-1 #5367
M TESCC, A £k ) — 2 i i R WE 5T, ¥ B th R
Uf B P RE T A%, B AL TR B IR T SR I SR I IR
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Sk (Figure 1), PD-1 400 500 i Bt Ji Jed AL 1) = 22 )
B S5 240, 1) iE o BH W PD-1/PD-L1 i #% K
ST 4 M (e Bk 05 M IR A Bl A i B
AT, KA AR IR T ICLs 71 ESCC R4t
MR IT T YT A R et R 2R RS T  T
(A RN 248 10 4 Fhr i ) e S 80 A —
TE 25 5Pk, AR SO T 3 AR ] ESCC S8 3k
I B DR X 5 FHAR OCHCHE , 40 B EL AT T #0928 S5 it
(50 F A i 0, I S 4 w0 LA A5, LA B -
i T I R S R

1 =Z&SR%iaTT

A4 3 F) I B BT (Nivolumab) i {3 1 Bk 264
(Pembrolizumab) & f¢ - I 17 (19 W 3K PD-1 #L9¢ ,
ATTRACTION-01 J& — I P fili 44 A G 5T 35 77 Bk
sz i TR W WE S | BRSNS A2 e 58 sl by 7 AN T
Z W ESCC W7 R0 S 2 A e 22 b P T30
Il PRASE 50 ) N 2H B R AR 70 i B e 2 ik =& S L) |
1BIT o TE 64 1R PEAL 4 J 38 | % WL il % (objec-
tive response rate, ORR) K 17% , %% #5 1l % (disease
control rate, DCR) Ky 42% , W {v; Jo #F J& 4E 77 1 (pro-

gression-free survival ,PFS) A 1.5 ™~ H (95%CI:1.4~
2.8 )3 H UL FIRYT A O R FH A (treat-
ment-related adverse events, TRAEs) N 17% , i 7~ i
g B F) JC B P R G Y B I M R TT Y B
KEYNOTE-180 J& — I & Bk B8 Z iy 1T
e PR PP AL T AR SR B = R R
LR TT W BB R D BT R 4 ML 63 ] ESCC
W20, ORR N 14% ,DCR 4 40% , i PFS 2 2.1
A (95%C1:2.0~2.4 A ), 121 15116 491 20 800 £
B 15 49 (12%) % A= 3~5 i) TRAES , 4270 i 1 R 2k
HPLIRYT M 2298 ESCC B E A — & MG R 3K 25,
HAaeWRAT,

2 &iEBTr

JEF PD-1 BRHUTE = L85 23R 97 T YT %
Lt BEERIERIT NIRRT E A
J7 JKEYNOTE-181 J&— 3 4= ¥k £ v .0 i iy 18 ) 2k o
PR 2T LAY AT I a1 TIA B AT T
AR5 (randomized controlled trial,RCT), AH %y
63.9% (401 i) iy ESCC,EAC % 36.1%(227 5] )13,
G5 R 7E ESCC WAL b 3697 415 %t B2 vp 7

Third or later line

. First-line
CheckMate 648
i Nivolumab
v v

[ 2017 I 2018

Notes : ESCC : esophageal squamous cell carcinoma; EAC :esophageal adenocarcinoma; ASCO: American Society of Clinical Oncology;
ESMO : European Society of Medical Oncology; OESO:World Congress of Esophageal Diseases; ASCO-GI: American Society of Clinical
Oncology Symposium on Gastrointestinal Oncology ; CT : chemotherapy

Figure 1 Timeline of clinical trial release in advanced esophageal squamous cell carcinoma
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AT (overall survival,08)43r %18 8.2 4~ A #1 7.1
A, BT XU AR 22% (HR=0.78 ,95%C1:0.63~
0.96), A7 4L X L X B 41 ORR #& & 1 £5 DL b
(16.7% vs 7.4%) ,PFS Jf K3k . t4h, % T PD-LI

B4 BHAE 43 %4 (combined positive score, CPS) =10 [
A, MR R B K0S 2.6 1 H
(H47:9.3 ™MH vs 6.7~ H ,HR=0.69,95%CI:0.52~
0.93) , LAk 7, 0 SR NFET DA PR 2R gt
A 3~5 9 TRAEs W] b 5 ALyT A3 > (18.2% vs
40.9%) , TEMEIG A H) KEYNOTE-181 H [ V.41 1Y
B i BER 2R BB 4L R Ak g 4 4 i A 60 15 A
59 Bl ESCC H &, iR J7 41 10 35 PR AR 45% 1 36T RLK:
(7 0S:8.4 1~ H vs 5.6 1~ H ,HR=0.55,95%CI.
0.37~0.83), #&/xHE ESCC B & BI-F E fE ) PD-1
PHIBIT h 3k 35 . ATTRACTION-03 s J& — 37 T )
RCT, Ak 79y sRJC bt s 25 %) oAy — G797
W1 ESCC A7 RO 2 k1 AL AL 96% K
WA, FE R EA 5 E Kb E G X
o ARG EA]IC YT AT T B K
0S 2.5 ™ H (HF 17 :109 1~ H vs 8.4 4~ H ,HR=0.77,
95%CI:0.62~0.96) , 5 LI7 H e G IT 4 R HE 3~5 2
TRAEs 7E£0 /> (18.2% vs 63.9%), Joit PD-L1
FAREO, IE LA A 0S Bhts, (HAE %o
JEAR 7R PFS K ORR B3k i . ESCORT & — 1 [ 4%
T E A EO KRR PD-1 3 )R B R 2R 2
(Camrelizumab) 255t b)Y — 43R 97 ESCC 1 1T
W RCT "¢, 255 /R R 5 A BR T b B AIK 1k
29% LT KUK, 08 ZE K 2.1 N A (H 47 :83 1 H vs
6.2 ™~ H ,HR=0.71,95%C1.0.57~0.87) ,ORR & & T
13.8% (20.2% vs 6.4% ), HPEIRITH K HE 3~5 %K
TRAEs [F#£4A Frig 2> (19.3% vs 39.5%), Joig PD-L1
FAREN, R I A B EPTREE IR YT AR OS Fl PFS
Y4 3K o R4 ORIENT-2 & — i [T #11% RCT"8
e 7 E A AR PD-1 0 6 50045 i ] 4t
(Sintilimab) 25 %F LU AT 16 J7 X — 23R 97 i R 1Y
ESCC, WHAS T8 UM 45 R . (5l Al B — 2k o2l
BRI LAY OS 4R1% W e (P 7.2 M H vs
6.2 A ,HR=0.70,95%CI:0.50~0.97), LI K& FH 1
/) 3~5 ¢ TRAEs (20.2% vs 39.1% )., RATIO-
NALE-302 A T 7= 415 #9 PD-1 417 il 71 & & F
PRFAPT (Tislelizumab ) H.25 — 23557 ESCC™ 7E 4 Bk

11 A G /00 X AT, W AN BE 2 5 79.7% , HoAlh b
X B 5 20.3%, 1F 0 T RCT, %56 2 — I E
HIHT PD-1 HUATE W Ak 3€/BR U1 A ESCC A B h
YIREH Ok o A AR RS AL MBI g . B R ER SR b 4l
BEEK 0S 2341 H (8.6 MH vs 6.3 1MH,
HR=0.70,95%CI.:0.57~0.85) , ¥4 J7 41 5 %t B 41 ORR
I3 91°h 20.3%F1 9.8% ,3~5 % TRAEs i XU 484k )7
H 2 FH W 37%(18.8% vs 55.8%) .

B BEIRIT AR MR ESCC B 2836 7 0 5% v J B
BT AL, EERIMN OS Wik (hhi.7.2~
10.9 1~ H), % F HeAbyy 0S #E K 1.0~2.5 ~H , [F#,
G PEIEIT (3~5 9% TRAEs:18.29%~20.2% ) #1 % T 1k
J7 (3~5 9% TRAEs:39.1%~63.9% ) B A 5K 1) #:4: ,
AR, T RPEIRIT I ESCC Y Il R i 56
(45 LI 48 UL F 3 1(Table 1), B4, FoE [ E0F %
) PD-1 41 i 551 09 A 52 25 R 5 KEYNOTE-181 \AT-
TRACTION-03 #5845 SR AR, H2h PD-1 #1041 57 (19
GAIT R R AV T R yT, W IRTE MR ES-
CC — IR Y7 G 5T A5 O, [FII g A2 1Y rp [
ESCC A 241 T 3 Z 45 i 4R )7 k£

3 —%i87T

I T O VR YT A YT R B R U TR
U7 AR, HERE T SRR A AT — BT IR IR 5T .
KEYNOTE-590 #ff 9% /2 B Ji A A1 i a2 3k 2 bt B AL
Xif BE A B 9 B A Ak 9T — £ A I I 30 2 A e 1 TN
RCT™, b #8 1 Mey 1o ) B B 470 156 6 980 IR 1 W AR JIE 41
(FP)XF o Bt A I (7 ROFI &2 e . Hir ESCC A&
FAt 548 B, 1:1 BEMLA L EN LB 2 55 R4, R
S5 R SR A B E REAR 28% I FE T AU (P
0S:12.6 ™~ H wvs 9.8 i~ H ,HR=0.72,95%CI.0.60 ~
0.88),0S #k %5 7£ PD-L1 CPS=10 i) ESCC H &
oA E (B:139 ~H vs 8.8 ~H ,HR=
0.57,95%C1:0.43~0.75) , 735k, ESCC 325 41 5 %
4 (% 7 PFS 40 %1k 6.3 4~ H fi1 5.8 ~H (HR=
0.65,95%CI:0.54~0.78), K411 ORR X%t ft 4l
B (43.8% vs 31.0%) . BEJ5 234 ) KEYNOTE-590
Hh ] A 371 B A 9 B 200 7E ESCC WAL, S50 21 5 %
HEZH 43 514G 50 B A 54 i), 556 21 5 35 PR AR 47% 1)
FETZ KUK (HR=0.53,95%C1:0.34~0.85) , 3278 S 1A
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7 AE T R TR BT R A R T ARL

CheckMate 648 TF 57 /& — Tl & 1€ Al g0 X A G
P S FP J7 2 803K A VL K F 4T (Ipilimumab,
CTLA-4 #II5)) XF kb FP 7 % — 23697 53] ESCC
A RCT2Y, BEML 1:1:1 AL B e A4y 74 .
T PE IR A e e R ali Ay 2, &4 A HEZ
70% , AE W N BEL (5 30% , PD-L1 i J83 40 Jie BH 4 L
17340 (tumor positive score, TPS) =1%%] i 49% ,
PD-L1 TPS<1%%y 5 51% 454 Won % LB fbyr 4,
B 9% BX G AT 4 AE SR AR R FD PD-L1 TPS = 1%
NHE ] UL OS 193K 4% (HR=0.74,95%C1:0.61~
0.89;HR =0.54,95% C1:0.42~0.71), {H J&7£ PD-L1
TPS<1% AN #f OS Jf K 3k 28 (HR=0.98,95%CI .
0.76~1.28) . [Al B, 7E R AN FE T S e 6 G AT 4 i
ORR B ALIF 2 & T 20.4% (47.3% vs 26.9%) , JL
- B —A5, AT A9 TRAEs 521657 4136 i 5.3%
(95.8% vs 90.5% ),3~5 %% i TRAEs 3 jil 11.5%
(49.0% vs 37.5%) . 9340 , WA REH M T 1b 7 47
SR AREAT PD-L1 TPS = 1% ] WL 8] OS 4 3k 25
(HR=0.78,95%C1:0.65~0.94 ; HR=0.63,95%ClI
0.48~0.82), 7E PD-L1 TPS<1% A%t OS I K3k
%5 (HR=0.96,95%C1:0.74~1.25) , AR AREH | XA
REA XS FLIEYT 41 ORR ML (27.7% vs 26.9% ) ,3~5
L) TRAEs W& T F% (34.2% vs 37.5%) ,

ESCORT-1st A58 & 75 H [E 60 52 = b IT Jie (14 B
XF T ESCC —ZAby7 B A fe 216 97 19 M RCT™,
TG IT T 5802 R B A BR BP0 BK A5 TR A1 2 A2 BE (TP)
J7 B BERA TP &, %A A &
oA S50 R A YT 4L OS B AkyT 4
FER 334 (P7:153 N H vs 12.0 i~ H ,HR=
0.70,95% CI1:0.56~0.88) ,0RR £ & 10% (72.1% vs
62.1%), i PFS i FIELK (6.9 ™~ H vs 5.6 1
H ,HR =0.56,95% C1.0.46 ~0.68), 1T fi] ¢ 5| i
TRAEs P 21 7E 5 B RBOM AL, B4 4 5% UL
TRAE J& 50 Pk 6 44 7 P9 B2 34 2E | 220 1 R0 1 240 g
Wb, BRA U 3~5 980 TRAEs I3 11 (63.4% vs
67.7%) , W4 53 Mr .7, AT TPS<1% 5% 10% ,
TPS=1% .5% .10% ) OS KX PFS B3k 25 1 fig 5 4f
G R AL R) 2% S AR

ORIENT-15 WF 5% j& — Tl |5 76 WA {5 i A1) 2 40
A A7 X AT — 23R Y7 ESCC /Y I RCT™,
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Horp R B A B T B R AN, R E
A AR A DL e BE TP 5k FP Ay R R H
FHFP 5 R0 5 AU 6%, XA G T E
ESCC —ZAby7 3R o e BG4k y7 41 1Y OS ik
SPAHRER 42 N H (F47:16.7 ~H vs 125 ™ H
HR=0.63,95%C1.:0.51~0.78), " {ii PFS #E K 1.5 4
A ,HR 5 ESCORT-1st W58 F5F- (7.2 N vs 5.7 1
A ,HR=0.56,95% CI.0.46~0.68) ,0RR ¥ il 20.6%
(66.1% vs 45.5% ),3 ~5 2% () TRAEs ¥4 fil 5.4%
(59.9% vs 54.5%) ., WHFREWITCIE PD-L1 FikIE o, #F
HE M5 1 ] TR S AT 3R S o

JUPITER-06 #ff 55 4F — 3 [T 51 RCT 7Erh [ 72
A JEIF 2 PEAl TR i 3 A 4T (Toripalimab)
A TP 7 & —43R9T M ESCC M y7 3 i a1k
PD-1 B4 A A7 48 b 1AL YT B8 5 2 IS 42%
PIAET- RS 53] T 17 A~ H 0S4 . 17.0 4~ H
vs 11.0 ™~ H ,HR=0.58,95%CI1:0.43~0.78) , #X ifij ¢
BARIT A AL PES 8 bR AT AAUUE K 0.2 > H
(5.7 A vs 5.5 H ,HR=0.58,95%CI:0.46~0.74) ,
ORR 42 #5 17.2% (69.3% vs 52.1% ), AT ] 4% 5 Y
TRAEs W 20 KRB, KA IRITHM 3~5 K
TRAEs 8 ALI7 413 8.6% (64.6% vs 56.0%) , 5 1E
FEAT YG05SR R 3 R BT R AT 3 A
K PFS #l OS A% PD-L1 F ik /KA 52 00

RATIONALE-306 #ff 5% & — Wi 2 sk Py 2 bl
4 RCT™! PEAL 1 8 7 A1 Bk B BT I8 & 4697 (I
F/ YD RV B A R R A T R W, I B v
FIEAIR G SEAZEE) X ARIT — 3R YT ESCC Il IR
RO, TR BT 25 2R LU 22 B 2C7E 2022 4F ASCO i
L5 38 R K4 (ASCO-GI) A, BRAIBIT A
7 0S 35 17.2 4 H L RE LN AR 1) PD-1 AP A
eI o h e K i b 47 08, T HeAk )7 4l i iz 08
XM 10.6 4~ A (HR=0.66,95%C1:0.54~0.80) , JCit
PD-L1=10%i4 &<10%, BK5 1697 40AH Ak )T 413
A 0S 13k 25 (PD-L1=10% HR=0.62,95%CI.0.44~
0.86;PD-L1<10% HR=0.72,95%CI.:0.55~0.94), [
BBk AR 9T Al B A7 3 $2 % ORR (63.5% vs
424%) , i PFS ZEK 1.7 AH (7.3 ~H vs 5.6 A,
HR=0.62,95%C1:0.52~0.75) ,3~5 44 {’) TRAEs " 41
KEHHEE (66.7% vs 64.5%) . A0, %W 5T Fe ik £
TP(54.9% ) 5% # FP(45.1% ) 1E W4 & 1Ly 7 %,

WA oA s B T AR LIRS TP 2 5 FP
A SRR A 4 1 OS 13K 25

HRT AR &1 6 T ESCC —Z k&
FRI7 T HL AT B e BRI A Y, Mg 2%
S B AR T B A SR RO KA RS 1) 0S
AT EFIEK (P2 12.6~17.2 40 ), %F He k7 08
FEK 2.5~6.6 I~ H ,PFS 4515 35 2B (5.7~
7.3 4 H) % HARYE PFS #EK 0.2~1.7 4~ H ,ORR ik
) 43.8%~72.1%, X HALIT $E 5 10.0%~21.1%,3~5
4% TRAEs N 49.0%~66.7% , #% PE Al i 52 | AL y7 Bk &
o BE — R I7 ESCC WY I IR 3 5070 8 WL F 3% 1
(Table 1)1 2(Figure 2) , R i A 24 Aif i 30 £ %
i 1) — B MEIRYT o HHEE T KEYNOTE-590 ,Check-
Mate 648 LSRR 15 WE 1A F1 2R ALy B AT &8,
1 [ i ESCORT-1st ,ORIENT-15 . JUPITER-06 .RA-
TIONALE-306 (%) 3V 2H ¥ LA 48 42 B B 45 51 254 ik
S AR XL E ESCC N EMREIBFIT OS i
B HE K, AT BB S W AN R RO AN R0 2 4 0
FEAEZE R, JI MR e Bk G et n] LU Sk A7 A 22
(I RAR 35, #7845 mT it — A5 Wk 53 3 A6 B[R] 7 vk
JARN 25 IR IR G AT O S U Y
HIME ] ESCC FrifE ) —Z3ay7, JHAEITA 1Y 8 & &
FTLAI AR £, K43 32 2 14 55 38 415 2 THI Ik 95 9 1)
FRCHE R, AT 0 % W] BB 3K 25 09 A BE B2 f# e PD-1
BT I 24 PR R R TR B AR

4 FME ST FAREY

PD-L1 &3k & 7] 5 (%) #i PD-1/PD-L1 #1j il 71
BITROR IR Z — . REZHFEINN PD-L1 &t
FIR 5N R I RIS A OGN Yagi 55 2153 #r
T 305 f] ESCC G AR5 3% PD-L1 ik, &3
PD-L1 fRRIA 0 B E PN R LR HAL,0S K, H
A5 8 32 2 4 CPS 8 TPS $E4% PD-L1 1Y%
ik, 7E KEYNOTE-181 55 # ,PD-L1 CPS=10 i &
B R, IR R T B K0S 2.6 M, 2
SIRB] T GETE A R S AR T E AR b e A
RPN AT I AR B FH 45 5 . KEYNOTE-590
g5 5L R A TR 2R BT ALY X T PD-L1 CPS=
10 (& A OS W3k, XFF PD-L1 CPS<10 iy 3%
A0S 3845, CheckMate 648 #F 75 115 2 1 25 Y
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Overall population ORR

_____ Pembrolizumab+cisplati
: +fluorouracil
KEYNOTE-590 g

43.8%

Placebo+cisplatin
+fluorouracil

combined vs chemotherapy os
0s
PD-L1 CPS=10

0s
D-L1 CPS<10

PFS

PFS
PD-L1 CPS=10

PFS
PD-L1 CPS<10

HR:0.72(0.60~0.88 )
HR:057.(0.43~0.75)
HR:0.99(0.74~1.32)
HR:0.65(0.54~0.78)
HR:0.53(0.40~0.69)

HR:0.83(0.64~1.10)

PR Nivolumab-+cisplatin
i +luorouracil

BY Camrelizumab-+cisplatin
+paclitaxel

ESCORT-1st

Placebo+cisplatin

+paclitaxel

B Sintilimab+cisplatin
+paclitaxel/fluorouracil

. Placebo+cisplatin
+paclitaxel/fluorouracil
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advanced esophageal squamous cell carcinoma
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Figure 3 Summary of guidelines for the use of immune checkpoint inhibitors in advanced esophageal squamous cell

carcinoma
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