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Abstract: Esophageal cancer is one of the most common malignant tumors worldwide. In the past, chemotherapy was
the cornerstone of drug treatment for advanced esophageal squamous cell carcinoma. Nowadays, the addition of immuno-
therapy has completely rewritten the therapeutical landscape of advanced esophageal cancer, especially esophageal squa-
mous cell carcinoma (which is more sensitive to immunotherapy than adenocarcinoma). Immune checkpoint inhibitors, rep-
resented by programmed death 1 (PD-1) and programmed death—ligand 1 (PD-L1), have enabled a variety of gastrointesti-
nal tumors, such as gastric cancer, rectal cancer, liver cancer, etc., to achieve sustained remission and survival benefits.
With the continuous evolution of immunotherapy mode, immunotherapy has become one of the important strategies for the
first=line treatment of advanced esophageal cancer. A number of studies have demonstrated a significant benefit in overall
survival and progression—free survival with immunosuppressive agents combined with chemotherapy in the treatment of lo-
cally advanced or metastatic esophageal squamous cell carcinoma, regardless of PD—1/PD-L1 expression. This article re-

views the application progress of PD—1/PD~-L1 inhibitors combined with chemotherapy in the first-line treatment of locally
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advanced or metastatic esophageal cancer, in order to provide more evidence for clinical treatment.

Key words: Esophageal Cancer; Immunosuppressants; PD-1/PD-L1
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BB R B/ OROR DU IE 2R Y, o R e
FET AR /S KA, Btk 20 95 (esophageal squa-
mous cell carcinoma, ESCC) Fl I J5 (esophageal ade-
nocarcinoma, EAC) & H. AP L 22 WA, &
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PD-1) 15 53 5 45 i 988 200 JH 422 48, DA 3 s A 2 1
S 24 PD-1 AT 4l Z 4K (T cell receptor, TCR)
5SS G, PD—1 5T 5 52 1A B 2 IR A 4 1
B RO G P s IR AL . RS L 2% Sre [RJU 2 45
P Sl 1 R Tl T B 5 BTG, 305 %% TCR A1
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A7 BR T A T A0 B Y — LE R ROE R AR A i
AL A IR B 322 A SU 25 1 2 A K (major histo-
compatibility complex, MHC) 4 J5L Bk Al TCR 2H 5 A9
525 W) (TCR-pMHC) B A FL AT B H AR L 5L
S R, PD-1 {55 % S AT 0 i) T 240 i ) D R
LTS SR AN A A A H R, BT PD-
1 ol 2 7 M6 T2 32 PR L K 1 (programmed death-li-
gand 1, PD-L1) (HTIR gL H TR 97 45 Fh 5Lk
Jed RNV R G W M Mg o, WESE R W], PD-L1 41
il 790 5L Rl 8 T 40 it B R A 4 U T 4 A A
AL (EAEE T 40 i % s AR WS L 2 R AR AT
S R0O0 T 40 AEAZ T 4, £ 2% GBIk 2 e vk
B T Yost A8 HIFSE K B, PD-1 40461 550 1)
ST R TS F B 1 52 A4 1) 38007 T 40 i e R
W T iE B R B B R A R B S T
JieE | G K A A5 A ) (immune checkpoint inhibi-
tor, 1CD)J2& F AT I ANBEI EAC ESCC ARHEIRYT Y
— RO B R SR AT TE BT A IR R RS
i 96 5 72 70 A vy, SRR IR OAC , T 00 i 7 2 B
BR, W 2 iR 97 3R 4 BK . AR SO PD-1/PD-L1 1)
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HRIEFE BR AT VA 9 e 5 a2k
1 1HEFIEREHT (Pembrolizumab)

I PR 2R BT AT D S e iR T 2 AR SR L 2019
AF AT 3E B B A 2 5 B4 B )R (Food and Drug
Administration, FDA)H#LUE, H FiA877 PD-L1 FHIER)
e R IR B SR R R R ) ESCC, D £ A8 U 1Y R 92
SPIETITRE T AS . MATEABR B TiE i 5 i AL T 4
JLTHT ) PD—1 324545, BELUBT e 40 g 2 5 1) PD~
L1 -5 PD-1 4545, DA ITPR 52T 41 i X ik 78 200 6 19 5%
i oge , C22F e 4E M T e R 2 B ) PR
ORI AR/ N e B Sk SRR 40 M
S H A TR0 2021 4E R R KEY-
NOTE-590 B 58 455 T 749 il 835, LA 1: 1 BfAL 53
2, AE 5~ PR W WE+ITUEH AL T /Y BE Al 3 501 45 5 i
AR BT BN . DIPTSR s AR T2t
FULL, AT Bk A BT 4 PD-L1 254 FHPEIF 43 (com-
bined positive score, CPS)>10 #J ESCC A B 7 &L
H: 12 (median overall survival, mOS) 2EK T 54 H
(13.94H vs. 8.8~ J1),PD-L1 CPS=10 () A OS 4E
KT 44 H 3540 H vs. 9440 ) AR A mOS
HERIE 34 H (1244 H vs. 9847 ) ,PD-L1 CPS>
10 (19 AN HE 67 T8 i i A 47 1] (median progression—
free survival, mPFS)ZEK T 24A (754 A vs. 554
H) o MATERIER BT 266 1] (72% ) 5 K 15 3R
DA B3R A A R, 22 SR 4 2k 250 191 (68% ) o
55 B A FE A A Bk B BT A — SR T )
W Jey S G S0 B B P B R 19 OS L PFS 2% WL 2%
ﬁ’tf:%(objective response rate, ORR) T35 T 3%
A IR ks . XA — S R BT
WG ALST — 2R YT R B 4 R R A AR
BIFSE , R, M1 F PD-L1 IR 15 ABE, PD-L1
ESUYN EIN T e

2 HEF L E P (Nivolumab)
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BB, LA 111 B E B BEAL A4, 430l 42 32 4H k)
JCHPUHR A AT A0 EOR) G BB A D TR BT
(Ipilimumab) AL ALY o 545 R BoR 7 20
134 H W BE DT, a4 R JE SRS AT 41 mOS W]
BRFIFH (1324 H vs. 1074 H ), mPFS 435
HJ5.810H 5.6 A s H PD-L1 Eik#E>1% 1) &
FHmOSIERK T 634 H (15410 Hwes. 9.1 10H),
mPFS WA 325 (6.9 H vs. 4440 H) o ANl IE
PLBEAPILA A4 0S i K Thyr 4l , Hrh PD-
L1 £k E>1% B E mOSHEK T 4.67H (1371 H
vs. 9140 ) o GRFJC BRI G ALIT 4 3~4 URYT
FHEA B K AR K 47% , il R e B B AT
VC AR 40 4 R 32% , AL J7 410 36% . 1E ] ESCC
B, A JC BT S AT B LR B — 2
HITH OS I K T M ALYT . 5 PD-L1 &kt
<19% W F A HL , PD-L1 ik f>1% ) 5 35 1 A
AP £

3 FImFIEREH (Camrelizumab)

R AR B 5 B 0 AR AT LA A 5 BHL DT T 240 fied 2% 1
PD-1 5 AZ KRGS G | b 2400 il ik g 200 i G 28 106 3% 11
PERPY . R 3 AR BT R PD—-1 55 S 90461 77, 7
BT AP T 45 A WOR R T R
BT | L - K AP PR ARG s, SR FH R i R K R
HUBEA AT 1A TT e 0] ESCC B 3%, ORR i #5 h %
(disease control rate, DCR) .PFS ., 0S 55 ¥ 45 P afifb )7
BEA I, B e T 2 e . 2021 4F
K ) ESCORT-1st WF 5722 45 5 7, - i ) 2
PUBE A AL B2 (TP )7 28 ) Abyr ] g 2 ole 3 v
=] 0] B R AR B A A BSR4 mOS (15.3 1
Howvs. 1240 H) .mPFS (6.9 41 H vs. 5.6 1 1) .ORR
(72.1% vs. 62.1%) F1 % i 157 %2 B (8] (duration of re-
sponse, DOR) (7.0 H vs. 4.6 ™~ H )T TP 4 .
[F] s, SIE 20 40 AT 32 BH |, 4L PD-L1 ik 5=1% 19 /&
HHIELL PD-L1 £k 8 <1% 0 B SR 7R3k 4
A BB A AFAH BLAE IR TE G 2 3 SRR L
(hazard ratio, HR)=0.59, 0.79]., ZWF5ik £ 1T
[l 58 HI A TP ARYT 7 %8, B3 mOS X KEYNOTE-
590 5% Fll CheckMate—648 F 5% {1 JFH 4 5—F bR 15 g
A M (PF 7 28 ) A, SRR I b - Ji A1) 2 5
PUIEA TP J7 8 A2 it RYT AL 251 AR B>

4 45IHTF) EPL(Toripalimab)

o B ) LT A — FP AR XA PD-1 19 AR Ak
IgG4AK B TT PR . il , FDA 42 5 45 3 3 A1 Bt
FZIRYT B Rk UL B I AR A A S R 2 B R TR
JPRRT 24 Ik AR B 3 R BRI 5 VG b Y R
BV by 0 0 X 5 A M A A B R 1) — 2B T
JrR> —giigrbuts T b/ I ABFSE I B ) 2
YU 25397 59 BIXEIR M ESCC 3, L T 18.6%
i) ORR, Tfii 4 it 357 F] B BT K & TP 7 R AE MR ESCC
—ZIRYT L BN R BT ORI T R Y A
JUPITER-06 fF5 2 LU T 4 g i 1) B4 ER & TP 7
R HREFNA TP I & —ZIRY7 M ESCC YT 3L
24k, mOS 43 9 17.0 A 1 11.04 A L 14E 08
BRI 66.0% 1 43.7% ; W0 2H 43 5B, A B 3 )
PAFT ZH 12 ) 40 1F PD-L1 CPS>1 F1 CPS<1 W 2
HR e E R B AE T Y HR 43 )4 0.58 F110.66, 7 CPS
>10 F1 CPS<10 M. 2H Hr 4331 24 0.65 1 0.56, #F 5745
SR R A BPTIG TP J7 878 PFS A1 OS
[0 3K 25 B35, H G PD-L1 635 /K V- fnife] | i 3
[ $ 25, 5 KENOTE-590 . CheckMate648 £l Escort—1
WFoE 4518 —2 .
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PLER A ALIT 6 ESCC H R THREARIT 3L, R H
it 2Pk KA. 20204F 6 H , EFRAUEI FI s AR AE
W)W £ T —Wok A E 2 ot JF ks
2 ARREHL T BTG PRI, X 2 ke — 1
FEWEA ALY — 23R T W ESCC Y IEHE . 2T 1,
RATIONALE-306 fiff 57 4 A 649 {5 i 4] 5l 5% 5% 14
ESCC 857, % 1+ 1 0y L9 B AIL 5320, SR F 2 R 2R
FBTHR AT 5 RN A LI VR — B3R YT
%, mOS A 17240 A 10.6 4 H s WL Hr ks
7EPD-L1 CPS=10 (i AR, AL mOS 4351 4 16.6 1>
H 104 A, T 78 PD-L1 CPS<10 i A B rh | 1 21
mOS 4354 16.7 4 H 1044 H . XEWRE, Tt
B PD-L1 35 /K- ey, 35 7] A 7 R 2K 5 e
B A AT ok 25 B B R BR P & 1T 4 s
HE RN BE T XU [ A 38% , ORR A 3] 63.5% , 44 4>
PER I, AR LFA T 2 ER T HEFE R AL)T
D7 ZE AL FE MR B0 R B+ 5— J bR W e G 1/ B v
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FIEA+R KR A A/ R AR+ A2 0, A &
BRI PR 52 B 3 3 1, LA 58 45 T T e AR A
IR, WO BRI BR BRI S AT A B ESCC Y
bR — 283697 7 %, WA ER ESCC H 3 47 K 3 iy

TP
6 Hr&F 251 (Serpluliumab)

$ir 2 ) AL 2 — ol 8 PD—1 4 ), AT A B
350 e 98 400 Bt A= S R . ASTRUM=-007 AifF 58
TR X b B R I TR YT I R
SR 8 R BB ol 2 R B Ak )Y — £ 3R YT PD-
L1 fHMEESCC B3 . o 3hah A 551 BIBEFE AR IR
7 R ER I B AL R % ESCC, H. PD-L1 CPS>1 Ay i
H A2 L BEHLAT AR 3552 W R (3 mg- kg ) B
B RN 43 0 K A I +5— FRUDR W BEIR T o 45 R
7N, e I BT A RN e R R AL mOS 431k 15.3 4~ H
1184 H AL T XU FE A1 32% ; mPFS 4351 7y 5.8 4
ARS3A A, 959 i Je JXURS: B A1 40% . XiF 241 4]
PD-L1 CPS=10 1 £ 5 75 41 0 Ar , e ) e 241
A B 41 mOS 43 518 18.6 /> A #1139 4~ 1,
mPFS 73 4 7.1 4~ A f15.3 4~ A , %] PD-L1 CPS>
10 A BB AR A5 TR . T8 R Bt 2 22 et R 2 5y
S 201 191 (53%) Fi 81 141 (48% ) fE 3 K e T 39 )
PLEIRIT AR RS, REAL GG SR 0, 76 0P 51
I 7L e R B 45 1 g g v 2 A B ) B 4 e
I7 I W R E B AR R T2 TR
R i R BRI A S— IR M E 2 S5 45 245 11
ALY 7 R Z AL NI B IR R AL
75 A P BT SR L TR

7 {58 F| £ (Sintilimab)

I BT HAG R SR A A e T
PD-1 454, BH W PD-1 5 PD-L1.PD-L2 i A B4k
FH L 30 BE MO HLAR G2 T BE , XoF 22 ol 0 1 Ji 3 57 3%
W), v A REFERRCYIE A SR 15 R R
PUA S BT B A B IG T R ESCC %2
2, AT ARAS 8 ) ORR . DCR ,pCR #, ORIENT-15
WFE S PR T A5 R BT sk 4 R I A AT IR YT
Ja T i 0 A% B2 M ESCC YT R, Fh gl A 659 il i
T L L BEDLT A, 45 TR R BT B R R A
R+ 58 A2 Bk S— PR W e . AFREE R Bon, 5%
RS B A5 3 R SR 2 A A R SR IF PD-
L1 CPS>10 (1 8 & 34 s th B 4 i AR AE 3 4 - 7
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B AT 3 v £t 1) BT 20 22 57 2H mOS 43501
167~ H 12540 H ,mPFS 43518 7.2 4 H 5.7 4
A ;754 7% PD-L1 CPS>10 By /3% 1, mOS 43 51| Hy
1720 H . 13.6 4~ H , mPFS 43514 8.3 4~ J 1 6.4
H o A5 BT FN 22 B2 3 9 % L EIR I AL OE
AN R FAFE K551 60% F155% . XF T i
UM ESCC B M EE I —Z0RIT RN
B2+ S AZ I T LA [ 58 0 1 18 7 28 A2 +5- 3R
PRUEWE . L IRBIFFE W FH A +5— 60 FR 1 I 1) A
TR AF R BB S TP J R 5L PF 7 & R
TRRUTRL . WRGHF AP A PF T E e &K
B OSHE R AR T 1M Z—

8 & FITRE 5 (Atezolizumab)

i 5 ) Bk BT VE A PD—L1 30750 551, 5 Firba 4
il E 9 PD-L1 454, IFBHIBTH 5 T 41 it S B Ji i 5
YA 1 PD-1 454G, TR Rk PD—1 41 1) S e
il A E T 20 A T b R A e, B T B R
TEPE . 2021 4F 6 H 78 £ 18 JF J i s 1 199 i 5
(NCT05007613) i H] K 1% Jé (Cabozantinib) B 75
Bo] 5 ) R BB R R YT AR AT R O R R B
HREESCC R 42T N R JE 40 mg-d '+
Bo] 5 ) R BT 1 200 mg KR T (RE 3 A 14k, LA
ORR N EZELA 5 IR B A PFS . OS Fiie ek,
5T 25 FAEA ATF

9 DEE5RE

PD-1/PD-L1 #I il 5 BX A5 A7 & 18 A 30 4 i 97
BE PR IR T BRI PRI E R R R L
JYROM G A PE (R 1) o Fedi i A BT 5 76 2k
P A< I AR BTG R AR IR E B 2R
ICIs. PD-1#I57—4 3R 77 M ] ESCC Y I IR B 52
W (3 2) B TR ORI BR BT RN R 3 A BRI S YT
WoR A0S X PFS L # . HESMuiEiryTH G
FHLE {5 3R BT RS A BT | R i R 2R b sk
B AR R A T R B N M I R B
BP0 — 2R T R . R E Mg R Al
A Jif AR BR ST R g BRI T B BT R B AT L
fZH -5 3R75 T B A ORR (H B PR GRS fin . Li 2500
R o, 5 A0S AH b, R R e A 1T B
A TG OS 3R 25, A7 11 R B 0 B 1) B BRI
B AT PRS2k 25 i 2 AN FL AP A 1697 ORR
3G fe ol 0 2 R SRR ST R R 2R AP &
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TOI7 2 M, 3R I DL BN RS A R AR X
A

ZIHFSEIESE , PD-1/PD-L1 #1157 86 A b y7
Al I AT K R B 0S M PFS, #2573, B %
W B A oy e R B R HETR Y T T R AT e
Yy o8 175 -5 IR 40 M 2% 55 PD-L1, DT 34 Jin PD-
1/PD-L1 146 700 A e I g 3% k0. BRI L RV R

BUIIP IR G 92 0728 1 5 SRS T T O 1LY T 9 A O
Wy 5t (tumor associated material, TAM ) P\ M2 Ff 5% 7Y
Pl M1 RERAY, AT B2 55 T 40 A 5 8 B g £
FES PRI e 7 G v A AR LA S 8 I 4
JL B8 T 1Y J7 25 AR TS A 22 4R 40 A (dendritic
cell, DC)™ s KA AL B, . 5—FUIR W5 E | B YD F 41155
A EHEHE 5 DC DI RE L £ 2E F1 A0 M R 12 19 o

BN AR P2 Y R S G R A AR T R e B S ZE TS R LR AR DI R, £ R AR IR 1

%1 PD—1/PD—L147%) 7 f£ AR89 3E B iE

Tab. 1 Indications for PD—1/PD—L1 inhibitors worldwide
251 1 I N IE

e R 2 BT PD-1 SC.NSCLC .SCLC .RCCHL .HNC.UC.CRC .HCCESC.GC .GEJC .TNBC.BC .CC .EC
gk A I ki PD-1 SC.NSCLC.SCLC .RCC \HL.HNC . UC.CRC .HCC .ESC . MPM .GC .GEJC
i F Bk LA PD-1 NSCLC HL .HNC .HCC .ESC .EC
BT R Bk LT PD-1 NSCLC . HL.UC.GC.GEJC
RS R BT PD-1 SC.HNC.UC.EC

g At PD-1 NSCLC .SCLC.CRC.GC .EC

{7 1 1) T PD-1 NSCLC .HL.HCC
B ) 2 FRAT PD-L1 SC.NSCLC.SCLC.UC ,HCC . TNBC

7% :SC: B e s NSCLC : 3F /)~ 2 R J% 5 SCLC = /) 2w U S s RCC: B2 JoL i s HL: 2k &8 s HNC : Sk B0 7% 5 UC: /9% £ % i ;CRC: 2
LR s HCC: I 2w AR 5 ESC x4 5 s MPM : B bk B B 1) B 5 GCx B s GEJC: B A % SUSM s TNBC : = B RE SURUAR  BC 2 5 BEAR 5 CC2 B 3% 5
EC:F & W B

Note: SC: skin cancer; NSCLC: non-small cell lung cancer; SCLC: small cell lung cancer; RCC: renal cell carcinoma; HL: Hodgkin lympho-
ma; HNC: head and neck carcinoma; UC: urothelial carcinoma; CRC: colorectal cancer; HCC: hepatocellular carcinoma; ESC: esophageal carcino-
ma; MPM: malignant pleural mesothelioma; GC: gastric cancer; GEJC: gastroesophageal junction cancer; TNBC: triple—negative breast cancer;

BC: bladder cancer; CC: cervical cancer; EC: endometrial cancer.

2 PD—1/PD—L1#74| f BaAALIF — 2,76 J7 ESCC 8948 % BF 4
Tab. 2 PD—1/PD—L1 inhibitors combined with chemotherapy as first—line treatment for ESCC

o \ 0S PFS 3% LI AR
W5 RIT %R .
mOS/H HR (95% CI)  mPFS/B  HR (95% CI) i e A 2R
KEYNOTE-590  WATEAI £k BB +FP vs. 72%(266/370) vs.
12.40s.9.8 0.73(0.60~0.88) 6.3 vs.5.8 0.65(0.54~0.78)
(M, n=749) FP 68%(250/367)
2 A L AT +EFP s, 47%(147/310) vs.
CheckMeta—648 B o 13.20s.10.7  0.74(0.58~0.96) 5.8vs.5.6 0.81(0.64~1.04)
7 28R JC Bt + {7 DL 32%(102/322) vs.
(I, n=970) . 12.7 vs. 10.7  0.78(0.62~0.98) 2.9vs.5.6 1.26(1.04~1.52)
A LA vs. FP 35%(108/340)
ESCORT-1* R EFEE PR +TP vs. 63.4%(189/298) vs.
15.30s.12.0  0.70(0.56~0.88) 6.9 vs.5.6 0.56(0.46~0.68)
(M3, n=596) TP 67.7%(201/298)
JUPITER-06  45:FH3F| BAH+TP vs. 73.2%(188/257) vs.
A B 17005 110 0.58(0.43~0.78) 5.71s.5.5 0.58(0.46~0.74) ‘ "
(I, n=514) TP 70.0%(180/257)
RATIONALE-306 % 75 Fl Bk B30 + 4k J7 319%(99/326) vs.
17.2vs.10.6  0.66(0.54~0.80) 7.3vs.5.6 0.62(0.52~0.75)
(MMM, n=649) vs.fbI7 33%(105/323)
ASTRUM-007 53%(201/368) vs.
&R B3 +FP vs. FP 153 vs. 11.8  0.68(0.53~0.87) 5.8 vs.5.3 0.60(0.48~0.75) ’ .
(I, n=551) 48%(81/183)
ORIENT-15  {Z3#F|BAHT+TP/FP vs. 60%(196/327) vs.
16.7vs.12.5 0.63(0.51~0.78) 7.2vs.5.7 0.56(0.46~0.68)
(MMM, n=659) TP/FP 55%(181/332)

-525 -



JifRE 242 2024 4F 10 A 45 14 555 510
Anti—tumor Pharmacy, October 2024, Vol. 14, No.5

WRELAR TG A o SR, AbTT 25 WA S e R ko
TRy B A Z AR, PD-1/PD-L1 #0461 50 Bk &
ZRRST I RAEAN R R P RO TR R R R
FLPHARZH A ELAT SR R S0 B AR
T ESCC 1y H FHALIT I 2 B AP 7E 22 5, 5- IR W5
WE (PTAIT 2459 ) VSR A2 Bt (BT 25 400 ) % e 98
PRI P DC A SR RT A V- 00 o1 200 6L 1 3 B A [
B 5 0, 3 AT RE 2 0 T T A0 A v B R I
50 HA B R Ok A T £ [ WF T L8R PD-1/PD-L1
5 T B 5— 80K W E B 55 A2 B — IR T B A
FITT R

FE JR s i S sl e RS 1 B R — IR T RS
KENOTE-590, CheckMate 648 . Escort—1. JUPITER—
06 W52 ¥ 427K , PD-L1 ik /K5 PD-1 4114l 77
AT BT AR IE AR 5 H 35 1R 56 R AT A A5 31 B
i 25 o Ioied 4 B FH P B 911 4328 (tumor proportion
score, TPS) 7R 43 1% 5% 4= YL €0, 40 M (42,35 b Jga 20
JiL 94K B 40 R W 4 ) B3 o R AR o BT R
YA B E A b ST B HI ) A S (8] A b e
A 5 oM R G A ESCC R HLROABE AR Y, CPS H
TPS B A7 AT fig YU Hh B 2 ] g 32 45 THi PD-1R97
()RR (LK P B35 1 A A5 BIHIE S22, PD-L1 PHA
) e I A L 5 AR o bR PD-L1 Ak, HoAth 557
BOM G A AR B A FER R . Rk itk — b
i 5% PD-L1 K I 78 ESCC H Y — ZC: K H 300 Ht
PD-L1 g BEPUARST B A, I3 2 i — 25 5%
ESCC 1431 Fl 5035 A= W)~ R AE R AF 18 ) 26 W
W, VAT R SO EAR AT T R .

[1] UHLENHOPP D J, THEN E O, SUNKARA T, et al. Epidemi-
ology of esophageal cancer: update in global trends, etiology
and risk factors [J]. Clin J Gastroenterol, 2020, 13(6): 1010-
1021. DOI: 10.1007/512328-020-01237-x.

[2] ARNOLD M, FERLAY J, VAN BERGE HENEGOUWEN M
I, et al. Global burden of oesophageal and gastric cancer by
histology and subsite in 2018 [J]. Gut, 2020, 69(9): 1564—
1571. DOI: 10.1136/gutjnl-2020-321600.

[3] ROGERS]JE, SEWASTJANOW-SILVA M, WATERS R E, et
al. Esophageal cancer: emerging therapeutics [J]. Expert Opin
Ther Targets, 2022, 26(2): 107-117. DOI: 10.1080/14728222.
2022.2036718.

[4] CHEN D S, MELLMAN I. Elements of cancer immunity and
the cancer—immune set point [J]. Nature, 2017, 541(7637):
321-330. DOI: 10.1038/nature21349.

[5] MARASCO M, BERTEOTTI A, WEYERSHAEUSER J, et al.
Molecular mechanism of SHP2 activation by PD—1 stimulation

[J]. Sci Adv, 2020, 6(5): eaay4458. DOI: 10.1126/sciadv.aay4458.

- 526 -

[6] SHEPPARD K A, FITZ L J, LEE J M, et al. PD-1 inhibits T-
cell receptor induced phosphorylation of the ZAP70/CD3zeta
signalosome and downstream signaling to PKCtheta [J]. FEBS
Lett, 2004, 574(1/2/3): 37-41. DOI: 10.1016/j.febslet.2004.07.
083.

[7] YOKOSUKA T, TAKAMATSU M, KOBAYASHI-IMANISHI
W, et al. Programmed cell death 1 forms negative costimulato-
ry microclusters that directly inhibit T cell receptor signaling
by recruiting phosphatase SHP2 [J]. J Exp Med, 2012, 209(6):
1201-1217. DOI: 10.1084/jem.20112741.

[8] LIKT,YUANZ,LYUJT, et al. PD-1 suppresses TCR-CD8
cooperativity during T—cell antigen recognition [J]. Nat Commun,
2021, 12(1): 2746. DOI: 10.1038/s41467-021-22965-9.

[9] BARDHAN K, ANAGNOSTOU T, BOUSSIOTIS V A. The

PD1: PD-L1/2 pathway from discovery to clinical implementa-

tion [J]. Front Immunol, 2016, 7: 550. DOI: 10.3389/fimmu.

2016.00550.

TANG B X, YAN X Q, SHENG X N, et al. Safety and clinical

activity with an anti-PD-1 antibody JS001 in advanced mela-

[10

—

noma or urologic cancer patients [J]. ] Hematol Oncol, 2019,
12(1): 7. DOT: 10.1186/5s13045-018-0693-2.

[11] RECK M, RODRIGUEZ-ABREU D, ROBINSON A G, et al.
Pembrolizumab versus chemotherapy for PD=L.1-positive non—
small-cell lung cancer [J]. N Engl ] Med, 2016, 375(19):
1823-1833. DOI: 10.1056/NEJMoal606774.

[12] EL-KHOUEIRY A B, SANGRO B, YAU T, et al. Nivolumab
in patients with advanced hepatocellular carcinoma (Check-
Mate 040): an open—label, non—comparative, phase 1/2 dose
escalation and expansion trial [J]. Lancet, 2017, 389(10088):
2492-2502. DOI: 10.1016/S0140-6736(17)31046-2.

[13] GHONEIM H E, FAN Y P, MOUSTAKI A, et al. De novo
epigenetic programs inhibit PD-1 blockade—mediated T cell
rejuvenation [J]. Cell, 2017, 170(1): 142-157. e19. DOTI:
10.1016/j.¢ell.2017.06.007.

[14] YOST K E, SATPATHY A T, WELLS D K, et al. Clonal
replacement of tumor—specific T cells following PD—1 blockade
[J]. Nat Med, 2019, 25(8): 1251-1259. DOI: 10.1038/s41591-
019-0522-3.

[15] PATEL M A, KRATZ J D, LUBNER S J, et al. Esophagogas-
tric cancers: integrating immunotherapy therapy into current
practice [J]. J Clin Oncol, 2022, 40(24): 2751-2762. DOI:
10.1200/jc0.21.02500.

[16] ¥ Bl 4L th 2 BF 98 % 22 % e & 5 4, B l6 AR 5 200
BREE R R &, F Bl ARG F R m g R
Z R 4. P B 3E R PD-L1 R kAl 15 KRR 5 R
F R[] P & & &, 2020, 42(7): 513-521. DOL:
10.3760/cma.j.cn112152-20200313-00202.

(17] B 4k, X640, T, . X0 B BT b 1A sk R du ke

& E R 2 A7) B & 5 25, 2022, 20(9): 87-90. DOL:

10.3969/.issn.1671-945X.2022.09.032.

SUN J M, SHEN L, SHAH M A, et al. Pembrolizumab plus

chemotherapy versus chemotherapy alone for first-line treat-

ment of advanced oesophageal cancer (KEYNOTE-590): a

randomised, placebo—controlled, phase 3 study [J]. Lancet,

2021, 398(10302): 759-771. DOI: 10.1016/s0140-6736(21)

01234-4.

DOKI Y, AJANI J A, KATO K, et al. Nivolumab combination

therapy in advanced esophageal squamous—cell carcinoma [J].

[}

[18

[t}

[19



iR 22 2024 4F 10 45 14 4555 5 1)
Anti—tumor Pharmacy, October 2024, Vol. 14, No.5

N Engl J Med, 2022, 386(5): 449-462. DOI: 10.1056/NE]J-
Moa2111380.

[20] sk, RAgid, i, . F AR LRIESALST 67 B
BEEEEFGRTAAEH LR AR F 54 &
JREE &, 2023, 51(8): 794-797, 802. DOI: 10.16680/j.16
71-3826.2023.08.06.

[21]) BT b4 RSP RS, R REAR - RER, B RICE- X LR,
5. T Al sk IR AALTT A WA AR R 0 T B R A
%-H7 ZNLR 57 209 TR ANELT]. B3 K & S (E FR),
2023, 44(5): 678-688. DOI: 10.12289/j.issn.1008-0392.23011.

[22] LUOHY, LU J, BAI Y X, et al. Effect of camrelizumab vs
placebo added to chemotherapy on survival and progression—
free survival in patients with advanced or metastatic esophageal
squamous cell carcinoma [J]. JAMA, 2021, 326(10): 916. DOI:
10.1001/jama.2021.12836.

(23] R 5. FahAlsk LRI E TP H R BT RMRE R
RAFFN. %R F e A &, 2023, 9(3): 491-495.

[24] WANG F H, WEI X L, FENG ] F, et al. Efficacy, safety, and
correlative biomarkers of toripalimab in previously treated
recurrent or metastatic nasopharyngeal carcinoma: a phase Il
clinical trial (POLARIS-02) [J]. J Clin Oncol, 2021, 39(7):
704-712. DOI: 10.1200/jc0.20.02712.

[25] MATH Q, CHEN Q Y, CHEN D P, et al. Toripalimab or placebo
plus chemotherapy as first-line treatment in advanced naso-
pharyngeal carcinoma: a multicenter randomized phase 3 trial
[J]. Nat Med, 2021, 27(9): 1536-1543. DOT: 10.1038/s41591—
021-01444-0.

[26] WANG Z X, CUI C X, YAO J, et al. Toripalimab plus chemo-
therapy in treatment-naive, advanced esophageal squamous
cell carcinoma (JUPITER-06): A multi-center phase 3 trial
[J]. Cancer Cell, 2022, 40(3): 277-288. 3. DOI: 10.1016/j.
ccell.2022.02.007.

[27] XU J M, BAT Y X, XU N, et al. Tislelizumab plus chemotherapy
as first-line treatment for advanced esophageal squamous cell
carcinoma and gastric/gastroesophageal junction adenocarci-
noma [J]. Clin Cancer Res, 2020, 26(17): 4542-4550. DOI:
10.1158/1078-0432.ccr-19-3561.

[28] XU J M, KATO K, RAYMOND E, et al. Tislelizumab plus
chemotherapy versus placebo plus chemotherapy as first-line
treatment for advanced or metastatic oesophageal squamous
cell carcinoma (RATIONALE-306): a global, randomised,
placebo—controlled, phase 3 study [J]. Lancet Oncol, 2023, 24
(5): 483-495. DOI: 10.1016/51470-2045(23)00108-0.

[29] SONG Y, ZHANG B, XIN D, et al. First-line serplulimab or
placebo plus chemotherapy in PD-LI-positive esophageal
squamous cell carcinoma: a randomized, double=blind phase
3 trial [J]. Nat Med, 2023, 29(2): 473-482. DOI: 10.1038/s415
91-022-02179-2.

[30] KANTERMAN J, SADE-FELDMAN M, BITON M, et al.
Adverse immunoregulatory effects of SFU and CPT11 chemo-
therapy on myeloid—derived suppressor cells and colorectal
cancer outcomes [J]. Cancer Res, 2014, 74(21): 6022-6035.
DOI: 10.1158/0008-5472.CAN~-14-0657.

[31] DEL MASTRO L, DE PLACIDO S, BRUZZI P, et al. Fluoro-
uracil and dose—dense chemotherapy in adjuvant treatment of
patients with early—stage breast cancer: an open-label, 2 2
factorial, randomised phase 3 trial [J]. Lancet. 2015, 385
(9980): 1863-1872. DOI: 10.1016/S0140-6736(14)62048-1.

[32] GRAMONT A D, BOSSET J F, MILAN C, et al. Randomized
trial comparing monthly low—dose leucovorin and fluorouracil
bolus with bimonthly high—dose leucovorin and fluorouracil
bolus plus continuous infusion for advanced colorectal cancer:
a French intergroup study [J]. J Clin Oncol, 1997, 15(2): 808—
815. DOI: 10.1200/JC0.1997.15.2.808.

[33] 7 E, RF, Badt, F . A5 LRILA T Btk

I ha R o R T WL AR R R 0 T AR B ()] B E

£,2021, 42(5): 530-533. DOL: 10.3969/j.issn.1000-0399.2021.

05.015.

RE R AT A BRI S AT I8 T B AR SR

#An B RID]L Hw: Z MK, 2022,

LUZ H, WANG J Y, SHU Y Q, et al. Sintilimab versus place-

bo in combination with chemotherapy as first line treatment

(i)

[34

[35

—

for locally advanced or metastatic oesophageal squamous cell
carcinoma (ORIENT-15): multicentre, randomised, double
blind, phase 3 trial [J]. BMJ, 2022, 377: €068714. DOL:
10.1136/bmj-2021-068714.

[36] LIZ C,SUN YT, LALM Y, et al. Efficacy and safety of PD-1

inhibitors combined with chemotherapy as first=line therapy

for advanced esophageal cancer: a systematic review and

network meta—analysis [J]. Int Immunopharmacol, 2022, 109:

108790. DOI: 10.1016/j.intimp.2022.108790.

WANG LY, MA Q X, YAO R X, et al. Current status and

development of anti-PD-1/PD-L1 immunotherapy for lung

cancer [J]. Int Immunopharmacol, 2020, 79: 106088. DOI:

10.1016/j.intimp.2019.106088.

[38] GANDHI L, RODRIGUEZ-ABREU D, GADGEEL S, et al.
Pembrolizumab plus Chemotherapy in Metastatic Non—Small-
Cell Lung Cancer [J]. N Engl J] Med, 2018, 378(22): 2078-
2092. DOI: 10.1056/NEJMoal1801005.

[39] HORN L, MANSFIELD A S, SZCZESNA A, et al. First-Line
Atezolizumab plus Chemotherapy in Extensive—Stage Small-
Cell Lung Cancer [J]. N Engl J Med, 2018, 379(23): 2220-
2229. DOI: 10.1056/NE]JMoa1809064.

[40] %57, $h3eAk . B ARRT A F-1/2F1u T BTk ]

A ) AR I 7 7 b a9 16 AR R R ILIR(T]. B R A S R i

e &, 2020, 43(5): 423-429. DOI: 10.3760/cma.j.cn511693-

20200520-00104.

OBEID M, TESNIERE A, GHIRINGHELLI F, et al. Calreticulin

exposure dictates the immunogenicity of cancer cell death [J].

Nat Med, 2007, 13(1): 54-61. DOI: 10.1038/nm1523.

[42] ZHU H Z, SHAN Y Q, GE K, et al. Oxaliplatin induces

immunogenic cell death in hepatocellular carcinoma cells and

[37

[}

—
N
—_

—

synergizes with immune checkpoint blockade therapy [J]. Cell
Oncol, 2020, 43(6): 1203-1214. DOI: 10.1007/s13402-020—
00552-2.

[43] WANDERLEY C W, COLON D F, LUIZ J P M, et al
Paclitaxel reduces tumor growth by reprogramming tumor—
associated macrophages to an M1 profile in a TLR4-dependent
manner [J]. Cancer Res, 2018, 78(20): 5891-5900. DOI:
10.1158/0008-5472.CAN-17-3480.

[44] SCHIAVONI G, SISTIGU A, VALENTINI M, et al. Cyclophos-
phamide synergizes with type | interferons through systemic
dendritic cell reactivation and induction of immunogenic tumor
apoptosis [J]. Cancer Res, 2011, 71(3): 768-778. DOI:
10.1158/0008-5472.CAN-10-2788.

[45] ZHAO T S, REN H, JIA L, et al. Correction: inhibition of HIF—

- 527 -



JifRE 242 2024 4F 10 A 45 14 555 510
Anti—tumor Pharmacy, October 2024, Vol. 14, No.5

la by PX-478 enhances the anti-tumor effect of gemcitabine
by inducing immunogenic cell death in pancreatic ductal
adenocarcinoma [J]. Oncotarget, 2019, 10(53): 5569-5570.
DOI: 10.18632/oncotarget.27205.

[46] TANAKA H, MATSUSHIMA H, NISHIBU A, et al. Dual
therapeutic efficacy of vinblastine as a unique chemotherapeutic
agent capable of inducing dendritic cell maturation [J]. Cancer
Res, 2009, 69(17): 6987-6994. DOI: 10.1158/0008-5472.
can—-09-1106.

[47] HONG X Q, DONG T G, YI T, et al. Impact of 5—Fu/oxaliplatin
on mouse dendritic cells and synergetic effect with a colon
cancer vaccine [J]. Chin J Cancer Res, 2018, 30(2): 197-208.
DOI: 10.21147/j.1ssn.1000-9604.2018.02.03.

[48] SCHAER D A, GEEGANAGE S, AMALADAS N, et al. The
folate pathway inhibitor pemetrexed pleiotropically enhances
effects of cancer immunotherapy [J]. Clin Cancer Res, 2019,
25(23): 7175-7188. DOT: 10.1158/1078-0432.ccr—19-0433.

[49] GALLUZZI L, SENOVILLA L, ZITVOGEL L, et al. The secret
ally: immunostimulation by anticancer drugs [J]. Nat Rev Drug
Discov, 2012, 11(3): 215-233. DOI: 10.1038/nrd3626.

[50] TANAKA H, MATSUSHIMA H, MIZUMOTO N, et al.
Classification of chemotherapeutic agents based on their

Differential In vitro Effects on dendritic cells [J]. Cancer Res,

- 528 -

2009, 69(17): 6978-6986. DOI: 10.1158/0008-5472.can-09—
1101.

[51] VINCENT J, MIGNOT G, CHALMIN F, et al. 5-fluorouracil
selectively kills tumor—associated myeloid—derived suppressor
cells resulting in enhanced T cell-dependent antitumor
immunity [J]. Cancer Res, 2010, 70(8): 3052-3061. DOLI:
10.1158/0008-5472.can—09-3690.

[52] STEINMAN R M, BANCHEREAU J. Taking dendritic cells
into medicine [J]. Nature, 2007, 449(7161): 419-426. DOI:
10.1038/nature06175.

[53] LIN L H, LIN D C. Biological significance of tumor heterogeneity

—

in esophageal squamous cell carcinoma [J]. Cancers, 2019, 11
(8): 1156. DOI: 10.3390/cancers11081156.
BAG: T TH#H

A5 AE: AT, B, B/, 4F . PD-1/PD-L1 I BS
ATy 7 M 0 B I — 23R )T T A R E R ). i 2527, 2024, 14(5):
521-528. DOI: 10.3969/j.issn.2095-1264.2024.05.01.

Cite this article as: DENG Jieyin, HUANG Ye, CHEN Xiaoyan, et al.
Progress of PD—1/PD-L1 inhibitors combined with chemotherapy in the
first-line treatment of advanced esophageal cancer [J]. Anti—tumor Phar-

macy, 2024, 14(5): 521-528. DOI: 10.3969/}.issn.2095-1264.2024.05.01.



