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INTRODUCTION

Esophageal squamous cell carcinomas constitute a major proportion of esophageal cancers in
Korea. Conventional chemotherapy and radiation therapy are the options for treating advanced/
metastatic esophageal cancer, but the prognosis remains poor. Inmunotherapy has significantly
improved the prognosis of several advanced/metastatic cancers including esophageal squamous
cell carcinoma. In Korea, immunotherapy is used to treat advanced/metastatic esophageal squa-
mous cell carcinoma, and treatment results are expected to further improve. Immunotherapy
is a term used to describe a treatment modality involving a biological/targeted agent that aims
to enhance and restore the ability of the immune system to detect and destroy cancer cells by
modifying or blocking co-stimulating signals. Immune checkpoint inhibitors have revolution-
ized cancer treatment with the administration of a single agent (monotherapy) or combinations
of multiple agents, with the three approved agents being anti-PD-1 (programmed death 1), anti-
PD-L1 (programmed cell death ligand 1), and anti-CTLA4 (cytotoxic T-lymphocyte-associated
protein 4) monoclonal antibodies. Anti-PD-1 drugs including nivolumab and pembrolizumab
have been mainly investigated for treating advanced/metastatic esophageal squamous cell can-
cer. Studies on their effectiveness in a neoadjuvant setting, a curative adjuvant setting, or as the
first-line treatment for advanced or metastatic setting are ongoing. This review describes the
principle of action, summary of existing clinical studies, and prospects for immune checkpoint
inhibitors used in the treatment of advanced/metastatic esophageal squamous cell cancer.

Key Words: Esophageal squamous cell carcinoma; Immunotherapy; Immune checkpoint in-
hibitors; Nivolumab; Pembrolizumab
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19909 &k, ¢ A& glo] W @ (immuno-
therapy)®] 7ido] AAIEHA, HIYAEAANA(im-
mune checkpoint inhibitors)7} A =¢9] MZ2& X &
AR Qo == Aok HIBZAAA = ”50}“‘
H[ 23 of 2] 2317|949 A& A 2A FIAI7IAL

o BYET QoH7]. 20109%0] o SAF] A7
A2 u]=9] 2]9FA(The Food and Drug Administra-
tion)olAl 5UE FAESA T-Ho B4 o4 4
(anti-cytotoxic T-lymphocyte-associated protein 4
[CTLA-4D)?] ipilimumab2 %22 Q1€ HITE
A|A I EH8]. A= HFF | A 2] X =0l 1o1A] pro-
grammed death 1/programmed cell death ligand
1 (PD-1/PD-L1) A2E B0 2 1= WAHEAAA
0] EEo] diolA ARG FolH, HEAR] FA=
3PD-1 3A4|(anti-PD-1 antibodies)?l nivolumabd}
pembrolizumab©] it} £ oA = Z34/Fol4 4]
T AN RS 1AA A52H NEA HFEL
A= HIAHAEAAASE Aleta I A7 A2 dst
o] 7]&staA A J’;‘%‘JHW]&‘QJ Azl oA
AX 79| QT FF Ao tiste] 7]sstaAt gt

MAIN SUBJECTS
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HY 9 35 A A3 (co-stimulatory signal)
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tt. PD-13F PD-L1 Ato]9] A2E& Asfshe ofg <F
Aol 93T TF9 A=l AHEE J&H, o] Fel
Me A=Y A7) AHEEHE dFEEE JPD-1 A
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2 91532 APY A75S YohagkeHTable 1).

Nivolumab

AP B Aol Al HIYTAEY A=Y A
2E 99 platinum, fluoropyrimidine, 1&8]3 tax-
ane A E 9] FAA7t E3] ARGEA|RE A= A 3}o] 910
SHAI7} 9l Ao] AMAoltt 18jA], fluoropyrimidine,
platinum, taxane& 7|90 2 s} FAA| 7o HH-3-5}F
A Aokd AP /Aol AR FAES UFeE &
MW/ Hopen-label), TH713, TUL, 24 AlEo] Y&
Al 2P =] UTH19]. 65789 Al HPYIA|ZSL A=
o] Ao FHojstg, FAE2 nivolumab 3 mg/kgS
Ju Fof B o 2 23 7HA F 63]9] X 5E okt &
7] o] = 189S AT 6489 SA=Z 2A45HA
=, % 10.8/MEARHEAS H 9 4.9-14.3712)9]
A3 T 717+ 52, 17% (95% confidence interval
[CI]: 10-28%)9] ¥AS0lAM A& &S BT Grade
3 49 #AEE2 %oy AH e R 240l 7
e BERL, FAR I AP 59 Az HA-E-2 gl
°]A] nivolumab2 7|&9] AR =0 ¥H-&5HA] A= 2
Y/ /Aol Al HPFT A2t AENA v g
AsHA AHEE 4 Q)& A o= BT

7129 =0 At 1P E= ol Al HPY
M EZY SRS A nivolumab (240 mg, 25 712)
paclitacel ©=(100 mg/m?, 5 13] 6 AP T 1F &
°F) X+ doxetaxel ¥5(75 mg/m?’, 3F 7H48) A &E
H| 23 ATTRACTION-3 &+ 23t B 1= ATH20].
SR, 71, 7249 WA, 344 AFE APEAL,
FEUEE 233 fiutg, 5, ojgeol, A&, tint,
G=, u]=o] 907 71#9] 4199 9] A= (nivolumab
2107, FEA =L 209%)0] Fojstqict. T 7|7t
Z AAAYZ717Hoverall survival)L nivolumab+-o] A
10970 (©95% CI: 9.2-13.3709), FLX B4 8471
95% CL: 7.2-9.971DE ERI=| o, Apgo] gt AE
H|:= nivolumabwtollAl 9u] A 4t Ao E Yehgrh
(hazard ratio [HR]: 0.77; 95% CI: 0.62-0.96; p = 0.019).
Grade 3 T+ 49 H&-8&L nivolumabwto] 18%, &
AR B0 63%0]% o RE QI APFOE 1B E
£ A%+ nivolumabolA 2%, LA =LA 37
o]l =Hl, nivolumab®l &3t 2782 182 7HE4d HA
9, 182 HHe s BT st Hig §2-8o|qdt AT-
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TRACTION-3 FF#+AEL2 nivolumabo] 7]&9] A &9
ARl 21884 /30ld A HPFIAZSL SAEA
Aty Bl A =Hol E 5 AU A o= A%kt
tt. ATTRACTION-3 4+9] A& AollM, ATTRAC-
TION-3°] A d &A= 394 27t 2022900
BuEQl=t, 39 AEE°] nivolumab+t 15.3%, &%
AgmF0] 8.7%% AL & Ueyth H2E SHAN L
nivolumab2 FAAELET ¢ J2 FA 02 QI o
(19.1% vs. 63.9%), nivolumab A& 3d4 9] a3} <t
A& B oH21l.

AF7HA 9] A4-E0] 719 FAA 50| Afgt 2)
/Ao A=t SRS tE A+, Check-
Mate 648 AFAEL Feolvt FAANEE TR &2
Y] B Hold Ax HPAAIAZYS SA=S diA
02 A} A7 2ZH nivolumab?] &35 LolH 11} 5
Aot 3R, 34 A+ 9707 9] SAEo] Fofst
o 3Z2E Yro|A A7E Wt nivolumab + 9
X &+~ vs. nivolumab + ipilimumab+wt vs. &GX &EH)
[22]. 1370€9] HA& A3 TZ 7|7 B AAYE7|17H2
nivolumab + FUA|E+0] FAA| = TE2o] H|5] 2n
WA A om(FLE: 13.270E vs. 10.771¢; HR: 0.74;
95% CI: 0.58-0.96; p = 0.002), nivolumab + ipilim-
umabwt A AAYE7]7r0] FAAF D=L H]
o] 9IA 71 A& YetdtHF gk 12.770€ vs. 10.7
7H¥; HR: 0.78; 95% CI: 0.62-0.99; p = 0.01). o] &
ToA= FAES] PD-L1 EES gRlsto] I Jrof
w2} 1% ol 1% 1|ekel B2 Uro] Brlskel=T,
AA A Aa=2 PD-L19] Ido] 1% o]l A=
oA H £2 A& eyt FAPYE7]|Hprogres-
sion-free survival)®] 7%, PD-L19] ¥&do| 1% u]giel
BASolM= 2t #£719] o7t Yo, 1% ol F+
o)l A= nivolumab + FAA| EF0] FAAF TEL0] H|
3 Qu] A ZAHHR: 0.65; 95% CI: 0.46-0.92; p =
0.002). Grade 3 = 49 ¥A-8-L nivolumab + &<
A7 47%, nivolumab + ipilimumabw-2 32%, &
R B 36%2 Ao 2 EQIE O] nivolumabs Xg
gt (S0 AP E= Hold Alx HPZIAEZY
9 (A BAE AHESIS Hole 27} e B
.

2|2 CheckMate 648 A+9] 2971 & A7 B
NEATH23]. 2970€ 9] A A T 77 Bt AA
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JZ7|17H2 nivolumab + YA EH0] FAA & T
o] vsf oju] A A om(FLEk: 12.870€ vs. 10.7
AY; HR: 0.78; 95% CI: 0.65-0.93), PD-L1 > 1%
Ql #9HE 2461 S "ol nivolumab + YA =T
o] A8 TEFo v HAYE7|to] HE 7 A
O 2 YEIPtHEYE: 15.070€ vs. 9.171€; HR: 0.59;
95% CI: 0.46-0.76). Nivolumab + ipilimumabw* &
Al AAAPE7|7o] FAA 7 =] vlE] Qu] A 7
Aoz yehgo(FUg: 127712 vs. 10.771¥; HR:
0.77; 95% CI: 0.65-0.92), PD-L1 = 1%%l ZA %=
nivolumab + FFA 50| FAX = =0 H|s) A
AAYE717r0] B AAHE Y7L 13.170€ vs. 9.170€;
HR: 0.62; 95% CI: 0.48-0.80). PD-L1 = 1%%1
A BERAPYZE7|7H nivolumab + FEAmo] F
A& g=of Hlgf ou| A AU HHR: 0.67; 95%
CI: 0.51-0.89), nivolumab + ipilimumabw-o|A+ F
ZYYE717k9] Zol7} @itk Grade 3 E= 49 ¥2
€2 nivolumab + FFARLL 49%, nivolumab +
ipilimumabw2 32%, YU ELL 36%3 ZAo= &
Q1=9], nivolumab< Z33t A5 E0] MP/d/% 04
Al HPFTAESL FAEA B7HeEE B}
VS BIFA.

Pembrolizumab

o2 IPD-1 FAQA pembrolizumab& o|&3%t ¥
2 AFEE HuEH. 7|E FAR R At 1
d B Aol A=t BAE F PD-L1 T&Eo] 1% °]
ARl &S Al pembrolizumab 10 mg/kgs 25 7+
Ao g 2d7HA] Fogt o7 1B Aol A=k
[24]. 23799] A=t gAE0] 2=, 1 F 78%
7} Alx Hg oAzt AL, 87% = 2714 ol
AR 5 At SAE0l90H. AEE W& (overall
response rate [ORR])Z 30% (95% CI: 13-53%), ¥+-&-
A4717r Y% (median duration of response) 15
A 6-2670E)013d Tt 39%2] Ao A F2hgo]
Ao, grade 49] GOl A= A3 AP
At

o|F, 27HA o]/f9] FAANEE IYd PP = A
o]/d A=t 9 AAE=HFHA SAE0lAA pembro-
lizumab?] 835 &RIst7] It FAUA, 24, Y
& 977} KEYNOTE-1800]2H= o522 APH G,

0

76

12149 &AH6378[52.1%]2 A= HYAJFAZh7F =
=] Q1cH25]. Pembrolizumab 200 mg& 35 7492
2 2U7H] Ro5l9S o, Al HEYTA RS A=
9] ORRL 14.3% (95% CI: 6.7-25.4%)Act. PD-L1 %
A(combined positive score [CPS] = 10)Q EA=0]
Ae 13.8% (95% CI: 6.1-25.4%), PD-L1 42 3=
EME 6.3% (95% CI: 1.8-15.5%)%1 A O 2 LFERLEA,
PD-L1 &A% A=A WEA 58S a3} o =52
Ho39lth Grade 3 o9 FA8-2 12.4%9 A=
oA WAL, 4.1%2] FAETo] HAHg o =2 Qlsf %]

£ STt

KEYNOTE-1809] &40 & ZI34¢
< 5ht ol FAAEE WOk A
A2 QF SRS A pembrolizumab® &3S &9135}
7] 918 3714, 374, F2H vl o= ZP =] QlTH26].
6287 9] 3AAE0] #5192, pembrolizumab 200
mg 35 7H4 2¥71A] Fof)oju} AFAEo] AERt o

KEYNOTE-181
94 EE Hol4

E I e E(paclitaxel, docetaxel, B+ irinotecan)
< H|&3}hth PD-L1 CPS 10 oJA%l #AEE 7%
O = 519 o, AAYL7|7H2 pembrolizumab+0]
ARz H&f 11 Ao SRIEHJHFIE: 9.3
N4 vs. 6.770€; HR: 0.69; 95% CI: 0.52-0.93; p =
0.0074). AA &A9] 63.9%7F A= HIEANZY T
S0, Ak HPAES A9 ARPE7|H
pembrolizumabwt°] 8.271¥, LA 70| 7.17/1LZE
pembrolizumabwto] @42 &tof v|3] oju] QA 24
Yo HHR: 0.78; 95% CI: 0.63-0.96; p = 0.0095), 4]
= AW7HA] 2R AA| FAE0 A= Aol gl AL
2 Yersdt} Grade 3-59 282 pembrolizumab
0] 18.2%, TEATZ0] 40.9%%] 2O & FRlE o],
pembrolizumab-2 Z3/4d/Hold A= A= o]
AR 5 A R B2 J1 ARYE71L Ao I =
K153t

Y B Aol A=UdT Siewert 13 HA=HY
Bor 359 A} X7 2K pembrolizumab?] 7=
SeIg &) v, 1k 2, olF WA, 34 A+ 2
JHKEYNOTE-590)= B =t 2678 74949 3
A7F SEEAL, AA| A9 73%7F A PG A E
o]t Pembrolizumab + YA 7+ Pembroli-
zumab 200 mg + FP (5-fluorouracil + cisplatin)E,
Aok + FAA R A + FPE 35 7HF0=F FH 35
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SA7A A FEATH3,27]. 13 F7 BA(FSEE 22.6
NE)oA pembrolizumab + AR T+ HoF + &
AR F o] v Al HPAFo A2 9 PD-L19] CPS
7} 10 o]l SR (FA7E: 13.971€Y vs. 8.871€Y; HR:
0.57; 95% CI: 0.43-0.75; p < 0.0001), A= HFA T A
EZ4 S FSEE: 12.671€ vs. 9.871€; HR: 0.72; 95%
CI: 0.60-0.88; p = 0.0006), PD-L12] CPS7} 10 ©]4<l
AHFGE: 13.570€ vs. 9.471€¥; HR: 0.62; 95% CI:
0.49-0.78; p < 0.0001), ¥ 2E IHFY: 12.471€
vs. 9.871€; HR: 0.73; 95% CI: 0.62-0.86; p < 0.0001)
oA AAAYE7]7ro] Qu] JA ZAUrt. 183, pembro-
lizumab + YA B2 Ax HPAFTA|ZY AHFS
Z 63719 vs. 5.871Y; HR: 0.65; 95% CI: 0.54-0.78;
p < 0.0001), PD-L19] CPS7} 10 oAl 3K E4 %k
75714 vs. 5.570%; HR: 0.51; 95% CI: 0.41-0.65; p <
0.0001), @ BE 32K EAEE 6.371€Y vs. 5.871Y; HR:
0.65; 95% CI: 0.55-0.76; p < 0.0001)2] F+APPZ7|7t
o] 919 + FAA T v u] YA L3t A= 1}
EFTh Grade 3 049 H2-8-2 pembrolizumab +
FAA =] 72%, A + TR FLS 68%E HILE
o] A3PA A= Siewert 13 AAE=HARY S
9] 227 & pembrolizumab + LA 77} a2 IS
HolFqlrh

ST, HAREAA A AFENA F1FH PD-L1
2 Agsistd oz HApsy] g&ol HAF 3 Fol
o Z7}A H47t A4S 4= ok ATAE| AoH28].
oyt FL Bty Y& KEYNOTE-180, KEY-
NOTE-181, KEYNOTE-590 59 dFolA &3t
CPS W2 #A| Aol9le U4 A2 o gt PD-
L1 FAEL +5 HELZ Frlsts Fo|ATH25],
CPS ¥HE 47X = 2E3hd Wio] ficke A7t
o] FF olo gk FHo] WS Ao = yejHr

Al HygAdulA|2Qtre] | g tis 28 A A
= www.clinicaltrials.govg &l Aot} 2159
ot 94 AF3E nivolumaboly pembrolizumabd}
Zo] oju] Alx HPGFIAEF|A Q] HAXE BIE
RIS HAIEL, tHE dAIE HAITAY WA A=
ool FA HE&aHS AP A= 28 Foltt. E3h

www.jdcr.org

nivolumab¥} pembrolizumab¥} &< 7|A& Ho|&=
PD-1 A9 tislelizumab [29], toripalimab [30],
camrelizumab [31], sintilimab [32,33]13} Z+-2 A&
o] @A Ak HPYIAER A&7 85 Qlsh= I}
g 3ol 9la, FPD-L1 FAI durvalumab [34], ave-
lumab [35]7} Z-2 A= A A Folth. A AAZH
AFAFE ZPoh= dlo]EH| o] ARl www.clinicaltri-
als.govollA] A8 F<Ql(active or recruiting) A= HH
AN EQe] WA R E FotE Y dA o 15779 &
TE50] ERIEEH, o] F & 7Fed A=Y = A
¥, & T 999 A7 14, 249 AR ATES
RE AQsty Ui 6719 e 34 529 a7 &
A€t o] AT =S| Table 29 2t}

OiA 2 AA] 218 S A3Y/4d/H0]A Al HPATA
Z4o] WX RE AHEY old X759 IAHo| gl
WSS L= she Ad+=0°] diF-Eolth. T3 HY
A7A% 7€ F B U TA A5k Htad
= H|Woke= A7 @okth ko ' o] 3t A+E9] Adt
of wEhA FE PG Al HPFTAEY] A7 T
OS2 HAAFA T2 HS g AR Ho|H,
ot AR B5A7 AMEE 4 9l A0 & weE

N,
QL
oX,
>
H
e,
o,
o
&
=
=

Ao HIX T Aol A

=] RIS X 59| /-85 A 3o| A gk &
5] A& §HE AEsh7|oe E4AT 21X 7ot &
5], ATTRACTION-2 @A PD-L19] &d F&e}t
Aol FARRE AFARI o] " Bo o]2|gt PD-L1 W
@o] JAH HhS &R RO BERAA S HoFI| %
S THB6]. SHATE Z 2o HA 2FNAE A&7
2}o]E Ho|x| gtir} PD-L19 CPSE 53 319 18
< v W35S W o] ¥l KEYNOTE-181 [26] &
& HEA, AA I1E3 PD-L19] CPSE B3t 5
O% 2% #o]E Hl KEYNOTE-590 [27], Check-
Mate 649 [22] 755 B34 PD-L1 L& oHe o
Eo] CPS &Rlo] Fa o] RIS}, whabA] g HY
A=E AYsty e FP4 EE Holg A& HBFA T
NEZY A= X7 A PD-L1 &d o 9 CPSS
HFEA] ERIgH &, 71 Ao wet "X g Al oRE
A= Ao] IAEA ELo] @ Fo7 Halth &
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Table 2. Immunotherapy for Advanced/Metastatic Esophageal Squamous Cell Carcinoma: Ongoing Phase 3 Trials

Study number Minimum
Study end Number of . . .
by www. Phase previous Treatment arm Primary endpoint
.. . date enrollment .
clinicaltrials.gov line
NCT04949256  December 3 862 Naive Pembrolizumab + Lenvatinib + Chemotherapy = Dose-limiting
2025 vs. Pembrolizumab + Chemotherapy toxicity, adverse
event, OS, PFS
NCT03783442  August 3 649 Naive Tislelizumab + Chemotherapy vs. Placebo + (0N
2024 Chemotherapy
NCT05737563  December 3 380 Naive Teripulimab or Carrelizumab + mXELIRI vs. oS
2026 mXELIRI
NCT03958890  December 3 189 Naive HLX 19 + Cisplatin + Fluorouacil vs. Placebo + PFS, OS
2023 Cisplatin + Fluorouacil
NCT06022861  December 3 510 Naive LY01015 + Fluorouracil + Cisplatin vs. ORR
2026 Nivolumab + Fluorouracil + Cisplatin
NCT04540211 August 3 461 Naive Atezolizumab + Tiragolumab + Paclitaxel + OS, PFS
2025 Cisplatin vs. Placebo + Paclitaxel + Cisplatin

OS, overall survival; PFS, progression-free survival; ORR, objective response rate.

&o] E7Hse X3 /A 0l Ale Hg ST A| 2t
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Wsto] T4 1Y AAE FIA7|E WRioltH22].
EQF A ARE 4 952 Festo] "X A
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I Yo AR 84 2 FAL 243 AF A B-1F
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