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INTRODUCTION

AL 7H9F9] 90%E AA| s TN EGF2 T 7

The incidence of hepatocellular carcinoma (HCC) is continuously increasing worldwide, with
approximately 1 million new cases expected annually by 2025. Data from the Korean Central
Cancer Registry in 2023 revealed that the survival rate of patients with HCC was only 40%,
unlike patients with other major cancers with a 5-year survival rate of up to 80%, highlight-
ing the need for improved outcomes. The prognosis of HCC significantly changed following
research on immune checkpoint inhibitors (ICIs). Several studies have demonstrated that the
overall survival of patients treated with first-line combination therapies, such as atezolizumab
(anti-PD-L1) and bevacizumab (anti-VEGF) or durvalumab (anti-PD-L1) and tremelimumab
(anti-CTLA-4), was higher than that of patients treated with sorafenib. Research to identify
biomarkers that can predict ICI responses is ongoing, enabling the selection of suitable patients
before drug initiation. Moreover, studies of the tumor microenvironment in HCC enhance our
understanding of immune responses, helping us identify new therapeutic strategies. Addition-
ally, clinical trials are being conducted for emerging immunotherapies beyond ICIs, such as
adoptive cell therapy. Based on these ongoing scientific researches and the development of vari-
ous therapeutic modalities, multiple options are being established for patients with HCC who
do not respond well to first-line treatments. Consequently, treatment options and survival rates
of patients with advanced HCC could be significantly enhanced in the future.
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Aol WA oY1, $44 AL 24 A7 0%

Ao M TR FZ AT TPES A
AR R F7Fste] 20258744 wish 1005t § o]
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=2 9o & W3yt ldth 20228 HE oA Z8
A THEGZ A 12 A 52 F9] A4o] 75384l of
HZ2F9 (& programmed cell death 1 [PD-L1D)Z}
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ZF Yol Y831 @5 wh3ol A&EH WY Al2s
9] 7158 AnEaHqYS AXNY L9 47 =&
o] H& FFuAE(tumor microenvironment)°]
2=, T o, B 9o, AA4s AlZ(natural
killer cell), tiA]A|E(macropahge), 357 = X4
g M *E(dendritic cel)?} 22 H AL} H-FobA|
(fibroblast), @ 9 FZ7o] YA x, A= ¢ 7|2
(extracellular matrix) 59 H] W9 94% 9t
[3,4]. SFAZE ol SYAFAE o Fo2E-S
ol 1Y 3 714 50511 FEF WS A
st=g|, d 2 AMEZ A€ FEF(interleukin, IL)-10
A I - TH E(regulatory T cel))Q] IL-83} H3A
Q1ZH(transforming growth factor, TGF)-p 48< &
3 a37] TAH|E(effector T cel))Q} A A E 2]
T¥ HIH-3-S TAAXITH4-8].

A Y AEZ AAA 74 9 HEl YA AFE §
sto] ZEAZEEE9] WY uAg(tumor immune mi-
croenvironment)2] o]A/do] tiefstA gl Al 9]
[9-12]. & &0, 4% #H o -3 (lysosomal
associated membrane protein-3)+ FA|AZL} T
2 A3 AN EE 9T 12d 7t olF THsAde
HojF9on, ZTFAH A M Z(tumor associated
macrophage)= W& o %} A#E = A0z Yebgr.
of#fj 9] &2 7HA| 2SS " 7|8t A5 FE F+=
Ao E 4 AAEO| diste] FES Yol AEstal
1=

odk
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7t &3 | AAolE 1A ¥ ot |y #E
o] 7]ojstaL ltH13]. o]Z s, Hlo] w& o2 A&
Ao} mto] zZpo]7} A tiAtol At A gTA o] A
g Ztoll & PD-L1 AE FA 3¢, 124 ¥ &
Hop oF @A =7t #3, 2He] ARt o JyHA
ouf FF 2717k FotA A AtH13]. &, HiAtel

AR 93 N ERFTL WL
7t Astd 4= dokal QA= 13]. AAE ol ot
2t YA} = FEtR= Aol A=, tAtol g A
U A EREY BS PD-L1+ 578 94
M| 3Z(myeloid-derived suppressor cell)9] H&o] &
2 ybgo] PD-1+CD8+ TA|Z9} PD-L1+ 57 o
AAZL} SFTA A L] A5 2Hgo] &H4d3tE o
UTH14,15]. 3, viol# A 19| ThA|ZtE9] 4
9 GzmB+ CD4+ TN XS} CD8+ THZ7} o] £}
£ ®HH, PD-L1+/ICOS+ & f3 JAAEY $+= &
ATH14,15]. o]#3 o] F& tiAtold A7k 9

TR EFENA "7 259 B50] Hio|Z A4

A ZJEHT £2] & 4= ATHI6]L. sHAT o2 53
HERREA oA = TiAtol Y A - A SN E |
It dAAS a7t EEA 7|UA] AAA] X =0 H]
o 2 ZACE B FH1 9loj[17], AAZ ]l wz}
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SHAlE gong, 3% AFPARI H A4S Sl HA
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ZHIEYEL| 2SR &Y X Y 50| THES mj=2s}

(A RS2 4 SAZo|L) Bl AN A Yt v
StHS W Ad<L(neoantigen)o] & BHHA = TF
ojt}[5]. THM|Z4FoA = L&a} ejo} F¥iA (alpha-fe-
toprotein, AFP), 28]3|%t 3 (glypican3, GPC3), &4
Z & §4A 1 (melanoma-associated antigen-1,
MAGE-1) ¥ #+& A% HPAE &4F 1 (New York
esophageal squamous cell carcinoma-1, NYESO1)
o £0]23l CD8+ TA|Z7} ThA| 2 A4F3} A1) 240
Al ERIEH, o] Ao BEET Fo| AHTATE A
t}H18,19]. BE 7t Hiolg|A/CE 74 vpolg Aot #
A 49 A ¢ violg A7 433kt 0 E g Ty

https://doi.org/10.52927/jdcr.2024.12.2.115



Immune-based Therapy for Hepatocellular Carcinoma

JDCR

o o3 Ad<dol A48E 4 AH20,211. As GOl
FF S04 Agdo] A= FFF THE W

o] f=d 4 U}t TF EAWo] FFHtumor muta-
tion burden, TMB)olgt ¢ A A=< Mbd =AW
o] £& HF3 Aojtt. T EAWo] HHo] =25
Z(TMB-high) & PD-L1 A &0] tigt Wi =7} o &3,
UL Agdo] Wol EAsk= FFol Aok 1A ZSE
32 3¢ 9ol o] 0.42-65.6 AWC]/Mb H
9] 73} 2.56-5 EH0]/Mb 919 SY#= HolH
AgtA o g o ol Hls) 22 Yol &5h= Holth
[22]. AA| 44 IMbrave 150 @04 ot &8 FHxt
HupA T o2 g2 A 2% 2 3¢ =9
Ho] Reo] &t A X & ¥h3o] EolA A= ottt
[23].

¢ UG 139 Fa3 a2 A TL-
50| CD8+ TAIZ7} it o] AlZ29] &4 ofF = A+
o A7 W39 Ao Y& ErH23-20]. HAIZ
9] ZgmAIollA= o]t CD8+ TA| =7t A <3
SkA] Xoto] % BARH 0T A ASHA] Zot= F97t
gt @ Ax A5 S5 8377] CD8+ THE 49
A4, 238 #EFY S/ AEE Aste} IRiE o]
A= AtAo] Bl EdH24]. 3 A&2 Q1 Y A=
02 Q3 Wy #E o] #4<2l PD-1, Cytotoxic T-
lymphocyte associated protein 4 (CTLA-4), T-cell
Immunoglobulin and Mucin Domain-Containing 3,
Lymphocyte-activation gene 3 ¥ T cell immuno-
receptor with Ig and ITIM domains®} 22 & A
847} sl 23kd CD8+ TAIZA A = o] gt 7jE
ARl gtE HAHE AAA A€o =32 FoH27,28]
T 23tE CD8+ TAIZE F 7HA sH9l1F, PD-1+ T
cell-specific DNA-binding protein (TCF) 1+ A|3Z<}
PD-1+ TCF1- A&7} EA3H29]. AA7F 941w
% PD-1 A= Higt 837} A%, A7 LA o
= & PD-1 X5 Higt a37} £A] AoH5,29]. 7HA| 2
o] S A ol A= ArAATSHA L 2t HER-TA|
2o} 72 2 FE¢ BN E 1Z4nEY 7|5 2
tiAF E/do] vrehdtH25,27,301.

SY0MEE W HAAH MES

o
AZGES B AN SFuATAL o] 27
TAZ, $JBA QAAZ, 2504 AANES V2D
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7189 24 MES} THAAN R F5Ago R FAEH
[23]. 24 THAIZE= HY A Aol E7IRI(: IL-10, IL-
35 4 TGF-p)9] 4= Bl A=t A E43E AA
sto] A7 WS fedit A2 A T2 &
A3} FFUARF Q] B9 H4d At vt 2F T
A2 27} £11, o]9] Hgo] F7FsHA Aot TF
9] 58°] ¥1 74 A& Y AA BE&o| Holdck
[31-33]. ZHA|Z=4E0|A PD-L1+IDO1+ HHAAEQ] &
G AN EZE & FH HFolAM| E(cancer associ-
ated fibroblast, CAF)9}9] A5 &80 2 §3i}7] Ao
gt W S FATTHI4-36]. B9t of el H9 3
& 43557 g8 ARsRIE 53 28 THZEE &
A5, 99 JA Ao EFFI(A: IL-10, TGF-py= A
At A4 #=E F7teQl PD-L1S TdgH5,7,371.
TGF-p= FAZAZY &3}, TFHH dAAE
M2 253}, CD8+ TAIZ 4 AAASIAIEZS] JA|, =4
TAIZ[38]9 B4 59 &8-S Bt FYuAE W
1Y JAE 7HEAZITE TGF-po &2 27 drdzFe
UE TN ERE] o $9}, 52 EF X+ T PD-19
gk §hS 3tel FAE O] ItH39,40]. ST 4]

= oA 849l Siglec-102 ¥ds}o], LA E]A
A== CD249k0] A5a8-S Bofl AEE 24 &
£o2HE B FH5]. 7|£9 & FoAE utE
9 4 Fuatgido] SFTH AN E] H A 28
< QAR = A-E0] EA%H5,7,35,411.

e B3 E55E QAN thget ofgol F+
SHA £t 4R JAMEE CD4+ THIZS =
4 2d THEZZ9| B3& XI5kl TGF-p % ot=27v
A42] 59 wj7} E2o] CD8+ THZL} AFAAFSA| L2
293t 52 JAY F J&F gk 1 Qoje A xS
39 99 A A=E FFol= PD-1S sk 23 7]
5= 7F+= BAIZ, CCR4%} CCR6E IdsH= Th17A
X, CTLA-4 ¥ PD-1& =4 Edst= WA FAGAE
7} AcH43-46].

oF #3 QoM EE CXCL12, IL-6, IL-8, CCL2 &
1|51 o] 3t Ao BRI ¢F9] A3} Ho]
FETH36]. & #HH AROMAE T3 TGE-p AlS
Boll AIEZSA TAIES] g | 282 AAIok= A
o7 FHA Ut AN E A 7|Ho] =YH o]F,
TAZRE AN A 7HA A= e & 34 A
FrotA| . ofggo] FEEQITH WY & T ARoMA

e e wo
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I (vascular cancer associated fibroblasts, vCAFs),
714 & #FH HFotAE(matrix cancer associated
fibroblasts, mCAFs), A& 2 g-7]4 <& #& 4504
H(lipid processing-matrix cancer associated fibro-
blasts, IpmCAFs), A1 A7 & &4 Ad-ForHZ(lipid
processing cancer associated fibroblasts, IpCAFs),
a2 FAAA & #2 A-fotA E(antigen presenting
cancer associated fibroblasts, apCAFs)o|tH47]. 1%
FLEAA] & T Aoz 2E TARS =28 &
o 9t9] W9 39 71A-S EAsFeITH4S]. E3F 714 ¢
I Aoz AE, LY 4F € AolE FAA
Aok SYAIE AARA Blol87F B s drH12,47]. 2
< 2 AREY dFoA 52 HAARS ARE A6
AMEEE k=Rl dE|thdo] 7+ U9 FAP+PD-L1+ &
W AROHAIZE HA2A7= AR YEY, & A%
Z(drug repositioning)9] 7FsAS AlAbSACHu| &
T o] ).

7t AN E(hepatic stellate cells) EgF G| A gk
739 F8% #4484 F SHHE, o] AZE IL-65 &4
5lo] ZHNE 9] JAK1/vWF/TGF-p1%-S 48Xtk
AHA drt. ol= T E Y EUH BHE IZHvon Wil-
lebrand factor, vWF) ¥H|& £ZA]7|1L, 0|2 Qlg] 3
T (glycolysis)o] F3t=|o] kA Ho] 58 Z T
AN 5 A ZETH4I).

IgA%} ZHMIZAE 2| EY HAHLZS

AAOA HY=ZEF A (immunoglobulin A, IgA)
£ 12 ¥ ®Egof| 7]osto] = FupolA Hawto] o
gk Ho] 283 qirh. ey, A ERSS WY S
Ae 1 90| 27 24 veidth. f43 Hgoly
A E BolA T U FAAEA [gA] TES AT
735, 235|7 7+o] FA|E /g0l AA =, ME=A TA
Z7} 43t H50]. T3 < 2 A7Re] AolA=
TAZLS SR ONA EF [gAY X7t ¥4 vreh,
ol IgA+PD-L1 high @379 A2 W M3t ¥4
o] UATH7. IgA+T 152 E]F PD-L10] ZsHA &
AEo] 9lo] FFY THAIZY BHEE JAlsk= AR
SRIEJTHTI. E]F 7+ W9 IgA $7H & &= Afot
NE 579 HskE 4o T4 Y 718 & I Aot
Az &} 75 S7HIXI. old, oF T AH[oHA
29 PD-L19] T&S F716HH, Al 5/ TAIES] 75
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S AsHAZITHI2]. QHoRE, EF IgA TE7F 7
& oldo R F5E BAVL HAES + optA” A8
Hhgo] EFATHI12]. FF 7H Y IgAE EHHlCZ S |
2 A7t AP Aoz AyZHct.

Tty ZHIZAS0A 2| HHT|E X| 2 218

AZoNA atEd 12 A

T 5o 27] 24 23} 9kg
£9] 18%, UEFHS FoIgt 3% 14% (RECIST v1.1)
o] FA4Z<]l AIE B} ojuf, ¥k A& 7|7Hdura-
tion of response)?] SY¢a2 22 21713 39.771€
2 5 AS 25 AFEHATG51-54]. sHA|RE o]of gk &
& 34 AAAFUHEFT-CheckMate 459, BHZ g
FF-KEYNOTE-240)2 12 ¥ 23 A& 344 4
ZHedolu; fiekate] vlwo] 9lojA HA A& 717 FF
= YFoHA FokATH55,560]. 13 34 AR o
A}o] ofAlofqlo]dE KEYNOTE-394 72| 39 H1
E2Fo] 22 A zoA foko] vl HA A& 7|7t
>43(14.671€E vs. 13709, hazard ratio [HR]: 0.79,
95% confidence interval [CI]: 0.63-0.99)7} 2 &3
H-3-E(objective response rate) (12.7% vs. 1.3%) &
T BAZCE footA AFEHIES & 5 Y571 =
Ul o)A EFH o 3hH Aol st YEF
T o= 2% A me AP THELSANA 18%2] A
A HFSES Bo =g A AIEH fARE A& 43
< BoFoH58]. 34 HIMALAYA 94T AgoAe o
= 9 WHE dAA Q] 53 kAo sl F7H
o2 A7t APEH Ut ojwf Azt Hsf &5 ¢
2R Qo] AA Y& 7|7ko] d55HA goH(HR:
0.86, 95% CI: 0.73-1.03; HIES54 A, 1.08), 54
9] ZHof|A A= ATH59]. Biske] RATIONALE-301
AFolXE At dol Hls) gAdFo] E5HA
¥THHR: 0.85, 95% CI: 0.71-1.02) [60]. FHAE =
231l 9] SHAE gAdg|Fyo] ARt 7j4
=, 394 o] X = I o)At ¥hg-o] YEhd H]
&2 gA2AFH(T75%, 22.2%) B} 2291739,
53.4%)°1A © =A UERHETHGO].

i
=
=

x 10 red
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wgey
oHY AW IARFFANA BF WAUE A4
23] MSES FOu g AP Aehlge] vlsto] A

A A 717k SeluaA AEA Zadtt. ol 7]
A7) 9sto] we ¥8 WSl AREw 9t 34
IMbrave-150 GAHAIROI AL o583 PD-L1)
3} WuEAZE(E VEGE) R4S H8sto] 13 A2 87
oA zztsgo] Hls) AEgo] &
Artal. ol v s A AAH R 1WA XSS
SEREENEEELERE R ERE LR

Z A AFIME otEE e /HEAI T A A
£ 712 3970l 19.2701€8(95% CI: 17.0-23.7)& Azt
g FoJF9] 13.471€(95% CI: 11.4-16.9)X.c} F-2]5}
A =2 & 5 JrHo1]l. Byt ohyzt Az wg-E9
AT §9uldt 20](30% vs. 11%)E Holn ¥rS %]
% 7|17 345k E3 18.171¥(95% CI: 14.6-87F &7h
2, 299 14.9719(95% CI: 4.9-17.0)2c} 7/JA5
2tt. FDA 591 ©2&= £33 A4, 34 ORIENT-32 &
TN 53 SRS Aoz S A TH(PD-L1 %A
ANt IBI305 (H[HFAISS Hio] A &) H-8 8T} &
o EE v gt A3 AA YL 7|7 AFsHATHHR:
0.57, 95% CI: 0.43-0.75) [62].

SHH, PD-L13} E]24] 7|UA AAAE B8 34
g A+ die 4EEA g2 23E Holx Yk 1
A7 S A FtEZGE T ofElEE T HEaH
agtEg o] JA A2 717 98 &3 f9015.
NE95% CI: 13.7-17.71 vs. 15.571€[95% CI: 12.1-
4 E71), 38839 ¥HEEL 11%°] 2363l =
vE| g3 HB 2e|3a He gyl duteld dEa¥S
H| W3 LEAP-00200A = A & 717k 7)Aol A4
o2 FolstA] £Hch21.270€ vs. 19.07HL[HR: 0.84,
95% CI: 0.71-1.00)). ol°f| tigt Al 2= Auteld &
o] AYE 7|17ko0] dit vro g Aok & 5+ 9
t}H64,65]. ¥HH, S (F PD-1)3 gEAE S
HE T A3 JA AE 717 T3] 22170492 Y
e, A gdit 5408 § 943 Hut oz}t
(22.171€[95% CI: 19.1-27.2] vs. 15.271€[95% CI:
13.0-18.5]; HR: 0.62 [95% CI: 0.49-0.80]) [66], X133
A A ELE 12 A=A L5 A4 a9 a3t F
7P 71 AA BE 717k0] vebyt). 13 o] A= of

o 2% 1o

T
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Alopele FE didoz APt T, 70% ol TAHrt
BE 7t viol# A I 7 Aolgitk= AE AR 7}
A3 9)o] o}7] FDAS] 5<91-& wx] Rs19ict. ojst A
TES U oE AFE 12 A5 9 oHHEHFY/
HlukA R 8 9T AvtEld @O a3t HuE @
Z A7 A"oA o]FA L Ql}. B Aol B9 =
W 7] dlojgl ] 95t ot/ HutAIFH
& Azl JA YL 7170l ¥ L2 AIE HFO
W(HR: 0.642, p = 0.009), #318§ B=& 71703 AHH
THg-Eol A= F9ulgt Afo] & BolR] Z3ct. e, A
5§ 3] 775 A 89 HSS 1 A3t AA|
YE 71749 FEollAl Aol 7t yehtA] kst o] 24, %t
of 7} 7163 7A 89o] A9 27 AIe] IdFS &
th= Aol FRIEATH16,671.

SIS EFA/DEFIIA qAA Q] FEE ot o
£ 379 F d49HE JAAE H8oke A1 s
3 ok YAF 1/24F CheckMate 040914= CTLA-4
(e1Z2 g7t PD-1 (UEFT) JAAE HE Foi5to
213y A ZEFoNA 9 2L USS BarsHTHGS].
22 A5 JAAES & AFolA B8 FoIE A& A
TUEFT 1 mg/kgd olZeFH 3 mg/kgS 351t
t} 13] Fof)oA 3 HHSEBR2%)S Bt E3
4} 34 CheckMate 9ODWOA| = 12} X & AR A
At T Aubeg i) A BE 7]7Ho] HAE
2 Bt UEFHT o Ry ¥ Tt
9] HA AL 7172 23.771E 2, AvtEY S @bt
HdE Fogt 79 20.670 X}t [-25tHA A ATHHR:
0.79). o2t A= YEFHT ojd g HE &
o7} 2L 12 BF X =Ho| B 7HeAE AlART
[69]. CTLA-42 Xt Eddayta} PD-L1S 2}
ohe oIdEHE ¥8 Foske STRIDE SHAAE 1
A A 7oA AR a7 U3 o E By
tH59]. o & HojF= 94 34 HIMALAYA AlEollA+=
T3 AA AL 71703 BARA gEgEo| 47 Adtd
9] 13.77019€(95% CI: 12.2-16.1), 5.1%X.t} STRIDE
2279 16.471€4(95% CI: 14.1-19.5), 20.1%7} o ¢
43t Ao g Vet HIMALAYA YAAIRS #7] 3
2 @F Holgrt 2o H1HAEH, A7|AE 44
AZgo] 299 15.1%%tt STRIDE X &9
25.2%7} B 53 A0 2 e, A&HR] &S A
B3 £ 2IE A cH70].

(RO

119



-

DCR

Kyung Won Park, et al.

HY 7|8t X|=22] HIO|0[H = F
A e § g/ ¥ + U= BEXXEE
e 7N A& =Y F NEYS A= AJHo]
A9k o] Q5] AA W52 30%° EFstH2]. oS
e i Xgo] & W3 Joz dHE EAE A
St= Aol FasHA, &8 & U= o] FEI)

Al Ag3l%o] vrolH A4 W§R19] oo wet ¥
7|8t &9 a7} oE 4 vkl e Hf QAR
At #A glo]l ElZA 7|UAl AAA 719t A& H]
of X &dA0] 3tk HERRAE 9lof[17] #lel
w2} 2 5RHS-E A&7 = olfh. AFPSF 22 SR
A= A 79 ¥R F716h7] et A RE ARSE A,
SRA RO A T dAAFlA &Rl vt
Zo] A9 A 8HES A& Ho| utARE AME 4=
tH711. 2022 %] AAE CRAFITY 4= A|Al= AFP
> 100 ng/ml, C ¥ T2 (C-reactive protein) =
1.0 mg/dlell ZZr H4-5 Foisto] 7HA| 2L SRt A
@ PD-1 &2 PD-L1 89 AHg A9 A& 5T ¢
UE FHOE AXE7| = FATHT2], o] A AA= &
g A5 E T2 A AL 7R E AHdS Ko
HY 7]8F N 89] ¥ 5o E3}E U7 Bk Ayt
ARl A% A& FHoEA &g 4 T HT HY
719t 2| 29] ¥H8-& A& 4= & Hio| utAE U=

H

L of 18 Il pE R 3@
— @O
N
W

7] 913 2429 @3} 7] o} vrol ertASo] B
T 9T 33 A5E 798k drHes)

S MZQ| PD-L1 dig

Y AlZ9] PD-L1 L2 HAAZH LA =
PD-L1 A8 E I8 95 Hio|upAR g=o] ot
[73]. SHARE TN EEES 23S o2 o FEAA
£ A5 ol AR AME AE 9] A YERY
A= r=rtty 43 A Qltt ESF CheckMate 0409 ¢
AT AFolAE FF A=E PD-L1 HdE0] 1% o4
Ql 3, 5] Auted AEL41004 ARE wHgET
A A& 717to] ¥ E=A YErsgtt ¥9tH CheckMate
459, IMbrave 150 ¥ HIMALAYA [2,55,59] 5-9] &
9l w7 AlReM e $F AES] PD-L1 EdE80] 1% ]
Q1 BALo A foju|gt A2 BI= YA 9ottt
o B A3 BAS A IMbrave 1509 ALolA L,
WY A E 52 £ AZ9 PD-L1 I L] 10%S =

120

ok A9 AlQstd WY Alx 52 Y AlZ9] PD-
L1 4&d83 27 ¥hg2 FAV gl AR yeyt
[23]. o]2]gt A Hlolel 9] AaE TIPS W, TF U
PD-L1 I@Z o5 Ho] utAR ARG A2 ol &
3 HA] goton v g2 A gH ko] "g
sicha & 4 it

B AZREL ot W07 T&3 golgE st
07 7N ZLZENA PD-L1L EU¥ AEHE= TF
I JAA R A F2 A" THE AMLS FAsH T
[41]. =3}, EE] EHEA 71UA AAAE o] &3 A=
A PD-L1& Hdsh= ST ANE7F 54 ol &
o] ZA& A%, ¥t FAYP AE 7|7} F7o] IS
< B5IIH35]. FF FF A} FFHA AN
9] PD-L1 H&E&S S5t bt QA A4S AlSs
£ 297 & A= HZEr

CTNNB1 S¢H0| & RHX} ALK

A ZERE A9 YF= CTNNB1O EAWHOIR 2l
o Wnt Het 7Held H 27} 2443k ol Wnt H
el 7HEd A2 gt Fa%ol= HYuA ot Eim-
mune-excluded class)¥} @3] Hoj9tta gHA 9}
tH74]. Wnt "€l 7Hd H 29] Hskel HATE JAA|
of tigk vh-3Adel tigt A2 2719 7] A4-=0lA
ZgolotA Uetsith. 7] AU E 2R ZZE A
AE Aol EAlske AL E YERATHT5,76] $%
F29] v AldelA= dA s RrRe) F2] X3
t}. Checkmate 4599} IMbrave 1509 JAAI FoA =
CTNNB1 E¢%o] £+ Wnt Hel 7HHd H=29] ¥t
o HARE JAA ALY BEE 7ol /ot 4
BAZF EASHA &ATH2,771.

T UolA TdstE B2 85 479 Al1YA
50| "HEHE AAA A5 vHEE € HEE A
o] th= Bk Ut} & 59 CheckMate 040 ¢!
BAEY A 37 U O R T ARE A0 H E
T AR AlIYAZL HHE 2 AA BE 710 A
go] Q= ALSE YEgtH78]. E3F GO30140 A+
9] tlolg & EYE A5 Td AR EA% AEE &
AR gk AlZIYANA A9 1070 FAAE AL
1 o]F &3 olEIEFH + HHAIFH ¥HS Al IYA
(atezolizumab-bevacizumab response signature)S
AE 4 AYATH23]. IMbravel509] olE|E2]F5 + H]
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A X 52 A3 23 ofE|E8FH + HHHA]
FH 9-E A IYAE AT (complete remission)/
BB A (partial remission)S A4S FASONAA H
= vebgth B3 QIS A2 225 1A o}
EFY + HEAIFY §BHS AU A7 2A8k=A] F
Fst7] sl AHEE 5 Aok Aol HE WeFen o
£ o835t A& WSS YAFoE AET 4 3
7Fs S AAREATHT9L. ot 71A] 919 A+ES o
Ao 7] A& A5 Hio|uARE AFE7] & A
A A< 85h= AdHolth

—

od o rr

2t A

g AL ARH @5 FIHA A7 3
2RH HolH g &0l o0& #EHT 4 gl
A EAGS Bt AR} AT AZo =S
T 9t} gojeya mdo] {05t Holg g x4}
AE AEFFONME F55] AP=| 1 9t Cui
[80]2 &-PD-1 AFRE W= T EGFE A1) 29
72 AFH d3FF9 g euA AlIYA(radiomics
signature)g &9l Zt 29| A& FIsHGict. FHtEl
9 + PD-1 JAAIS} A& o] 83 (59 T8 A5
St B euA Bl A7E I Xu 518112 A7+
BP9 grjeuA I §EAZ FEdt] g
A Ao vl TF vkl tigt ASErt w2 A9E
Bt} o] RdoNs FoAE 1AELH ANFLL
2 s 4 U9, 7 oA 7R AL 7|7k AA|
Z 717k9] HRE Fsich 1 A3 2 8<% Fole
TR BE 7|17k AA) BE 7]7ko] 24z HR: 1.913,
95% CI: 1.121-3.265, p = 0.016; HR: 4.252, 95% CI:
2.051-8.816, p = 0.0012 Uehty 2o A% 14
olAE FZ8Y A 7|73 HA| AL 7|7to] 22 HR:
2.347, 95% CI: 1.095-5.031, p = 0.012; HR: 2.592,
95% CI: 1.050-6.394, p = 0.0192 UEhtA, 2t oy
2 g B RAYP A= 77k AA AE V1S |
HHO R A&T = US5Z HoFUrHS2l. 1 o= =}
715 E 9G4S o83t Al E9 VEGF #d([83], PD-13}
PD-L19] T&[84]Z ASoles RdE A5 "R
T JAA A= lojA HioleuAR &8E 5 Sl=
7Fs/3& Hola 9t

o

8,

ol
o [ 3

olX ol

www.jdcr.org

MEA AEED U= MEXES

AEZ 7|5 A9 258 = FAYNA 2 B3-S AE A
= JA]o|th85,86]. o] WAZ AL Hol A ESt
T 59 13 FYoE T T2 4 Aol AP
utt. o]t g MEA R HFAA HY AF Al
EX 7 (Ao) BTl G A Al E[cytokine induced
killer celll, 5% A4 Ax 9 $F IS 4=+
[tumor infiltrating lymphocyte])Q} F-HZ HE A E
Az 7142 &L 58A TAZ[chimeric antigen
receptor T celll @ TAEZ $&4 HE TAEZ[T cell
receptor T cell])7} ZAgtct.

AMOIEZIQI R A5l MZE

A AFEHIL e vFAR 1Y A AEA ==
APOIEZIR 7= A4S AE, 5F A A2 3 FF
& =7 S8 En. B2 0] Sl rRE IY
Sk CD3+CD56+ Al As fAF THIZRD AFo]E71R]
= A Axe @A SHidlA 25| AMSE
Shi S8712 174 W/gATANA e TAZRSS A
O|E7I]l FE A3 A2 A=At 1 23 SEt
A& Qlo] A EZAF SR /44T E4ol AT
< BHoF3oh. sHioA e 34 dAAANE =4
Fe 52 dAeE g 27] 28 @As 73
wgste] A7 Aol B7IRl R s EE o | F
Yoh= 2 FoIokA] e o7 e AFE JFstA
i, BE QYo e A9 Ato]EFIRl I As) A2 &
IS YSIHATH8E]. 54 AmsS T2 3 e 1-27]
TAZEE 4 1,141782 ez o AFolA, 371
Aoz FAF A2 o3 Z/4JsHE AelEAH 7 A
3 AZE T2 SAZN H w2 FAY AL 7]
A 92 AL ES A9 u7HAE, Yoon &
D012 17] & 27] ZAZESA e 153 € A=
e A4 2Aed T2 F I 7 X9 U Al
oA AIEFI] FE s AEZE 3% B HAAEA]

£ 2 AES FPFHoR Ao A+ At
€ FAREEH. 5H9 T1F 240 BEE & + AR
7Hl &= A8 AE A= 50 &3 FAE0] 7413
RBE 7170 71 gol A A= YE.

ol

X odlo

=)
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ool ok
Ho ox
= 4
L 0
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ZwE wgstel, Fol ol SolHel
2 AL AL BRE B @A A7
e AORL 7lvet FU 584 THE 2

ZlHet g -EA] TAIZ

72t FE 84 THEZE FA=EH FHE ©2
A& Fv @8 (single chain variable fragment)& <
Fo| =EA17]11, o= Al WY YR =vld} AZx
o] CD3¢ 4% o] 7sstHA AAE FEloltholl. 7]
vzt & 84 £ = Major Histocompatibility
Complex (MHC)9] s}3F 24 = It % HY 3o &
AE sidsta F4d TARZY THRZ F8A(T cell re-
ceptor) T22= 2 12 MHC &Y AA<= 73]
t}. T3 o] HEHS MHC £A19f 93t AghS o]dd
UTHO2I.

A ZERF A= GPC3, AFP, c-MET, EpCAMT} Z
< et 7lHE & 84 THZ X5 3350 I
HATH93-95]. 15 GPC32 AlE #H Tld =4 <
= AL & 7t 22 9 78 F8 7oA = TEF
o] AekAQl ¥H, ZHM|EEoNA = 53%2] SAtoA &
31499 GPC30] HEHE 5196] MEAEA Q] EfZlo =
&gst71o] fElt 40| itk @A GPC3& HECE
sk o8 1/24 AIE0] A3 Fo|aL, 3P4 ThA|
ASolA A7t 7lH2t Y $8A-GPC3 EolF TAZ
£ Foste 279 &34 144 441"l EA7HA] B
=0} ATHIS). YGAIE HlolHo| WEH 137 F 17
dto] BEFS| o] =gstl, 22 Y H(stable dis-
ease)= FAI5HH 852 Ago] AP = A o= YEht
A Z1dell wAA] Eoh= 237 ygith deu 54 &
29| AL & 7|v= &Y +8A TAIZ 250 bish
Iy golEet gy og dX|sh=d|, 989 A7}t
Ao E71Ql W& &% (cytokine release syndrome)
< AY5A IF 182 553 ARIEIR HE 55
O 2 APYRE A0 2 YETh ofF T 13} o]

Al A =0 At 284 1A RAE SRS 249 ™
Ao 2 GPC3S ®ZF O 7 4hon TGF-p Bt 11 84
o] 94 SA(dominant negative) ¥10]& E3 £33
7lv2t & $8A THEE Foske A7 Tx7} 5
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At 90.9%9] FAFOIA Bt 44.0% (B9, 3.4-94.4%)
9] 7+ W ¥ Aol T¥Y AA7E BEEUL AHH
WEE, AW 2EES 47 50.0%% 90.9%% LrEH T
E3 AAFA 54 (immune effector cell-associated
neurotoxicity syndrome)< WEFLA] Q@31 Alo|E7}
A HE ST 91.7% FANAA YRS 15
3HA o] AP|EFRI W S-S 1504 T YEr
Stk o] Bofl Fe3 B4 ZEIAS VAL e

7|2t &Y +EAE Yok AAAdS AMEEs 74
2t 39 & oE {9 Aotk @A 7lvE 3 5
SA|-ArAAS Al e] PAT 552 F7lsH] e 1
AN EZAFZNA et B4 Aol A Folth6,98]. 7]
de 3 S8A-HALH AL SHo] F1, 7|}
T 84 THZET Ao|E71Rl 5ol o] A Hj«
FH(graft versus host disease) @ F&d= 20
A A ATH99l. 7Ivet Y FEA-AAS AE A
55 fIste] NK-92 NZF7} g2 2ol=H], o] NZF
= 9 4 =9 8840 E Qs A 7=t &
A FEA-AALSN ME 9o dHo=E AMEEI 9
TH1001. 2, 3 = A7 15l o AdA A
A mEoA Fv2t A +EA-AAAS AlEe]
A fa50] JSHATH101]. F71HE1 AolA 7] =t
T FEAE o= A Alxe A ZAEY
TGF-p7t S5-3 &A= SAZE S8 AASHA
o710, TGF-B B I 8419 94 &4 ®ol& 1t
SEAY TGF-p B} 1I &A1& =ok% st= & TGF-B
o it JA Fgo] B gsith= Aol YA 7= ik
[102].

-

|

i

[}

ol

TAIZE 8A] ¥1E TAHZ

Z% 9 Helo]=-MHC EFA S Aggoz Q4]
5t7] 9o THIZEE Q04 THZE £84 A= Hy
Eo] THIZ 48A-Z&(engineered) THIZE THE0]
Zof gttH103]. MEE THZ 847t AR E73Y
(HLA) 22 19 11 49 AlZ Y] 3% T A5t
L& 5013 THZ $84 |y TAEE ARt
Hol A 2F] gm0l HT AEEHI k. AAR
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ORAZMA = THIZ +8A ¥y TAIZ dig tfjRrEe
27] 9A YAFAIHO] AFP &2 BY 71 vto]g At 7
2 HiojgiA #Y FAS R o]Foj 1 gt
2011499 Gehring 5110412 944 BE 7+Q violy A
A4 2 9 BY 71 violg A #HA 7HA|ZYEE 3t
T2 FA A LE AMESHo] BF 7 Hiol#A W

¥ 50|13 THE 84 H3 THNEE ABAretrt. 1
g A4 AFoZA BY 71 Hiol#A 9 Eo|HI T
A E 84 ¥g TAZC gt WA Eol 859 &
£ dgoz AP= e, 7tol49 HgZ FstA|
%= BY 7HE violH A I TN ELE-S 7H St
A 0% T Yok dE 7HA 2 QI B3 15 & &
A= 27. 77087 (&4 Q] HE 93-S Bl 2 o2 ye
WTH105]. o]k BY 7+ viol2A S THE &
A Wy TAZS 3502 A= d 9lojA EA42 £ 9]
£ AL, o]y A o] Hd o2 Qg o 7k 2
A &/Fo] AT 37t k= Aol AT FH 2o
aE B0 ofstd BY 7hd Hiol#A g EolH<l
THAIE $84 ¥8 TAEE $FS AAT Bt oyt
H 3 QPdsHA BE 7Hd Y Y-S Hdsty 9 7

HE AZ B AAL 5 Aol HHHH106].

o

>

CONCLUSION

HAHE JAAE A HAZRSE
A WA FoH, 2T HolHe 27] 2
olE MM = U= 7ol A5 A ol
2 HolHE A= et ¥7rt Zasie, Ay A3
2ol tiet WA B olQfolE HATE AAA| A&
A9 98 9 Ag &AM 5 PG ol o 5 A
7o A2 7/l A5 HAET o2e T =
75k, @A RAE HiolupA o] FA = s WA
= AAA S Fg e 7 wol TS 5 e BAE AE
o 7 e FA= SESHA Wtk ARG FAEES
Ao HATE AAA Q] ol U] Mz A= T
S0] Al=E It o] 7]EY 13 A7 oFHIEHF
H/eEbAEE Azt WS S55k, 2w 4
€ ¥ A2 Jddn. £ FidMe M2 A=
W oM Bl it Hold A= HHE vgez
A ZAZRFS HIEE o FGoIM FESHA AT
2 e AE 7N HY 279 SR AF7AY A

Wi

i,

www.jdcr.org

o] s A= Rt BAA| FAR HE7HA|

= o] w5017l chkat AES WY 8L B Am
93 9t WAt 244 2%E Beley 9
o Ze} Aokl WE SFZolt AHEH 5
528 e $e7t £AISE AE A75o] o4 A
PG/ AR 1AL Yol BAAAE A

3} 584 BT 4 Ik
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