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Abstract

Liver cancer is one of the most common malignant tumors worldwide, among which hepatocellu-
lar carcinoma (HCC) occupies the main position (about 85%~90%), and currently, HCC occupies
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the forefront of malignant tumor-related causes of death worldwide. In addition, due to the pre-
valence of hepatitis B virus (HBV) in China, the average age of HCC patients in China is 8 years
younger than that in developed countries such as Europe and the United States, which is one of the
important reasons for the huge social burden. The therapeutic methods for HCC have been con-
stantly seeking and innovating. Although new therapeutic methods have been widely applied in
clinical practice, the therapeutic harvest for advanced HCC patients is far from meeting our and
HCC patients’ expectations. Inmune checkpoint inhibitors (ICIs) can restore the function of T cells
that have a trend of exhaustion by blocking the binding of receptor ligand of immune checkpoint
molecules, and fundamentally inhibit the immune escape of cancer cells. This article reviews the
recent development of immunosuppressive agents in HCC.

Keywords

Hepatocellular Carcinoma (HCC), Immunotherapy, PD-1, Review

Copyright © 2021 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

=13
1. 5=

Ji g 2 thE S5 R P9 i LIRS M Rg 2 —, o, BFAH i (Hepatocellular carcinoma, HCC) /i 5 32 %2
(2 85%~90%), HFT, HCC 7EABENEMIB A AL AR FT#1 . St LR, 40 Mg A R 2
P LTS B R, AR YE 5t A 2H 20 (World Health Organization, WHO)7E 2018 £ [ 45 114
i, A HCC BT ANEUL 78.2 73, #ik NEuk 84.1 Ji[1]. FF H 20 M 7 4 E Y i J8 728 —
K WA R, RN T2y 548K 20%, B HCC 4 A0 3 R AR T R I8 ki) — 2L b BajdkE
HCC B AR IEAEAET Bok, 0 E SR RER & BRIk, 415 TAEE ok T ITE R L /7.

HHTX T HCC MR 7T FERH AL, (HYISTH MM ENRIR D, — B PR FRY)BREZE F I HCC
) FEYRIT 7, BT ARG TT RORA ST LLE BIRRG, TR E 20 e s RIS W S AR, IR
R FAZ W, AR DA 3 ] DU BIIRG TR, REZEUFAE B F 2 s C 2PN T ik
W, HZHCEEHTMIEER, FRINZ RKER . s 00 g IR &) SO Dy se i 2255 IR A, A ReidkAT
FHAFAR, 1% 50 5 BUH- 40 Mg 705 A 22 , AH DR Gi vt , I 20 e A S 4F S AR A2 (Overall survival, OS)
UEH) 12.5% [2]. FEHAEANERRLZ, BRI RETRMHBV)ERERAT, FE 4w 5 1k
WP LU S R E R AER 8 &, X 2iE it 2 fiiE RIWEEFE R —. AAHLZLR, i
A KT 7 X BAEAWHSR R AL, YR TR BB SR ) A IR R, A Sk AT R 2E
(Transarterial chemoembolization, TACE). HJ#H @l(Radiofrequency ablation, RFA). 34K MRS G TT
(Stereotactic body radiotherapy, SBRT)&FiA 77 /7 I HILTE — AR AEF 8 IHEN R GIT, BRHIEIT
77 O A AE M R 20 S F 5 A Xt B 30 P40 e 28 8 () V8 97 3R e b 18 1 AN B R FRATTA HCC B85 1) S 2
fE[3]. 2008 4F, ZHE f B f R R AR JE XS T M3 HCC B3 R AT a7 RO 22 4 1 55 1 [
K EFA R E M 2% (National Comprehensive Cancer Network, NCCN)#& 55 1IE 204N N R HCC 1)—2Ri6797: B
FIHAT, RPFEJEAEXT HCC B3 1T 280 S 22 4 J7 AT AR ME LA AR 259 e R, R IEJe & B i HCC
BEW BT AW, ENERBLEESE N I R 2 IAE KIS 7 b, R B IR R AR A BR 4]

o e A 55 P 771 (Immune checkpoint inhibitors, ICIs)Z % 40 L EEPE T ik EE4HAAH <P 4 (Cy-
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totoxicity T lymphocyte-associated 4, CTLA4)$% FEHUARAE 36 7 1t PR 308 S5 A () B B Hodi S8 2
JEWJUAEB[5], &M ICIs I F kB FG s th, e P g se -8 9 1 (Programmed Cell Death Protein
1, PD-1)H e diik. 7 ﬁ?ﬂﬂﬂ@%tﬁﬂ% 1 (Programmed Cell Death-Ligand 1, PD-L1)5. 57 PR SETE %
Tl 6 3O S A ST b 8 ) 5 W 2% i % (Objective Response Rate, ORR)F1LLAAE A7 /I(OS) 7 I e KL
I, U AR RN i it S 0 i TR OGN B R (6] [7].

%rf‘ﬁ A FIACTs) AT LA ik B W 6 58 i 25 50001 S AR IO AR (1 45 5 55 07 20, {8 m) S 1Y) T 48 i
THEEFFRMKAL, AR b4 f 96 40 1) S 106 3 . ICTs 1) 3 S0 2045 PD-L1. PD-1 LLJ CTLA-4 %%,
AT )2 R AR PR AE T R 1 PD-1 fiifk, HECHR PD-L1 3Bk CD274, EAITRAE B #E4AME.
T AREE AR A A4 SOIR 0 A AN 5 R 447 41 i (Natural killer cell, NK )25 25 Ff 4 A (£ 45 it 8 41 B )26 11 2 1A 1) 43
-, PD-1 5 PD-L1 &&=l T 40MaThfe, (&t Mg sk, Mhuhhie fhy N2y, 4 rthh
JEE BVR T iy R BHAS 8] [9].

2. FFemfRsE e WA R

JFENE R ThREFIE I dhsg T IEFFIE IS e B -l B b 2 F KB R PUR 28 T H9, wEArng
W B S A 2 v 7 A BAEAE B AR LR o ST B R AR i 52 e LA AL A R 2, HErg
LAFRNUESL A PIRR,  — PP 30 g0 M R+ AR kupffer 20 FRBEI T4 2 10 (Interleukin-10,
IL-10) }2 ¥ A0 2E K R -F B (Transforming growth factor-f, TGF-B), 7 —F/& i 2 fi o 7RISR i iy
ik b e S LA R B AR R SO S5 FR T R T 4H PRI TE A4, ks> FFF 40 ot &/ P e JE 7D 4
PEINES , M TT S HR A3 U8 0t N 3k 55 A S A o (LA I 2 DR A R P AP L, 7 s 8k Jé oy HCC
I, JFR IR AR G B2 B S ANGE, N BRIA BT B e A A AR R FR B, AT 5 S50 e 240 i vy S i 1k ik, A4S HCC
BRI . KEDURIE— RAIPLHE AT SECE 5208 T AR IHAERIE, BHEIXE T 4IfzsimT, 5
BESRARA AT, DAz Pl 51 i i) B B Sz i, X2 FFIERR R IR SR U 2 [ 10]. 2 AT CE G ARER T
-S4 6 P £ S B T SZATL ), 450 2 P Pk 2L 2 H %) 22 L2 R DASE I R0 AT A 440 gt A7 2 [ 11, DA BT 324Kk
N 7 4l ffd(Liver sinusoidal endothelial cells, LSECs)%5 T4l A& 10 (IL-10)8 LA K K T4
(TGF-B) B 0 K F-[12]. KRtz A0 BFEETT LU PE T 40 E A% 1381 F i B7-1/B7-2 LSECs %
1k, XH RS CD4+ T AR Dy ReMBUE[14]. et & niidie. LA CTLA-4 #1 PD-1/(PDLI1, PD-L2) 1
P E T S e 52 [15]. ROZTER R, AR L HERIC LA FIPURE, #] Lo [ i bt 52 5k
TRATLHCRAP I 28 G 8 52 G 328 SR80 SR A0 o

PP 98 R 2 18 S R 2 P e 1) — /NN T RN () TR 3, T 8 1 AR A DA A e A [ 4 i R P

SEFRIBFN G A0 0] ) R X KA 35, HBV i d e 5 e i, BEE 18RI R R, FeAANE

i 32 I i A P EUME R 16]. R EEE R, ik Ay, % PD-1/PD-L1. CTLA-4
1T 40 e e Bk 2 AR B 145 8435-3 (T cell immunoglobulin and mucin domain-3, TIM-3), @i N T
SHARIA IR L, T S 40 ] v 4 AR

I 299 55 (HB V) AH O 98 14 iR 1A 553 (Tumor microenvironment, TME)#1A 4 H3E HBV AH %
PEH ) TME 58 AT S i ARG s [ 17]. VRSB s T I, BHIT PD-1/PD-L1 i #5121 i Ak
PR R e MR e () i L RR T T A . T HL, E BEVRPE S 1 40 i (Myeloid-derived suppressor
cells, MDSCs)J#E HBV 44t HCC f & o B = ) 31A[ 18] BT MDSCs e (12 12F JH-4H i A 5 92 #1 |
Fr4k, BTl MDSCs 2 S EUMR I BERE[19]. 1Ak, FiRaxsedqiffy thnli@id PD-1 i@ 5 IL-10 s
18 HBV YL 8 B e N B AL CDS+ T 41,  $01 4R %05 40 B 02 308 Frbgd e s R 3% [ 197
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3. SeREHHIH

BULE, X ICTs £ HCC AR F U 22 BEAT 7 AN D IR R 0T 5T . PD-1/PD-L1 FIEFE SR LERE ] HCC
R T RO T ) B 2 B A SR AR R 2 20 NI PR IS B 91 3R S 78 R E , — SEBEATL 6 R
(Randomized controlled trial, RCT)IEfE#H{T 1. Nivolumab J& B M #kE i H T¥397 HCC ) PD-1/PD-L1
BT, T RUE 2015 SR CA209-040 56 HBEAT 1Pl . AR VIO T, 2 MG f# %8 (ORR)IL 2|
T 23%, 9 I HEEIE R 5E A 25 f# (Complete response, CR)/3H 43 2% fiff (partial response, PR), T #7 20H Arde
{5[20]. Nivolumab tH7f CheckMate-040 X5[21] LA K HoAth BE AFE A 2 I R 5 k47 1 VP k. BESE
checkmate 040+ keynote-240 ZEHF 7L THITH:, M7 1# 37 2k 5. 4T (pembrolizumab) A1 # F| 2 #1470 (atezolizumab)
4 [ s R R 222 (Chinese Society of Clinical Oncology, CSCO)#E#7 N HCC WG IRIETT 4. i
AHER B PTG EG )2 TR E B B0 R PD-1 #ifi57], CE3REIRE M#ME LT, R AT ST, 2020 4,
CSCO *F HCC iy WIFB R IC R TU& St WA S Bk B HT RS 3 I Bk S 942 = B — R HERE (2a FHIEHR).
EAFANGL, At H AT OC T Sz 0 50 e AR RS At FE 28 B, B fsl ) S dar 2 R AR RIVE 7 B0 20
B, AR E— PR R ARG H A2 Y BER A 09T T 5

4. REBKARMIATT

HtH AT HCC MIVRITRE, Z¥AHEA ZREARIT T HCC BT A HEER . &
Je, B 1R YT 7 AN R AT AR BN NS LR R R P, oA MR R . R, R
—VRIT FROTRE A R R @ ERE, R HORME. 5, 2RI Z LA IRYT — 7 TH AT AR = Y
HCC B IR RUR, H— 5] IR B asF @R . mTiaTeiEe, HNthERs
BN RAET R, B —FRREBTAMMAEE RS EL . R AN (hEEZ 2R 50T
LRI U2 BA IR TR 29 IR T RAWEEROR, W “T+A” HH R XIE
B T BB YT IRAE 2 S RNA YT R A FIE T o fEI R0, B R R, FRATEE S
EREFAR. AN HMERIEIT, (B2, SRR E. Jam, BRIMES®EE R/ + 257 0
CEEIRIT . UHR “T+ A7 SRBEMGIRIEE o FRM Y7 REH, E£—EBE L+ 745870
SYIARE, bR A B2 A5 B U1 i)y 3.

AW, W% REFLECT Wt7ugs R, 2 FHmA7eM&E e Calimimt, b7l HCC B3
OSix#| 7 10.4 ™~H, ORRIEE| T 24.1% [22] (EHidE)e OS AN 82 1 H, ORR A 9.2%), fHi&xXTHiH
HCC EBHEME, LI IR 2 BE R S IR TR . 2R REEEm SRRy SEe. &
& e, 2R . B XIAER S, BA BRI AR PD-1 41/PD-L1 $41. CTLA-4 EZW)iR
S A E —HIIA I HCC B4 HEHT T — RAIHIRE . KEYNOTE-524 W52 [231IH)0 45 BT 2018 £ A Ai{F
ST G SR E B AR R F AR HCC B . BF T A% Rk & pembrolizumab, 43
HAZHE SBEG ), 09T BCR IR 8 ] mRECIST bR, 135455 BoRBES 41 58 2 8M(CR). #5>
ZEf#(PR). 4% 1 % (Disease control rate, DCR)IH IR [ 2E,  SARAAFE R (OS) A & & T X a4 .
FE 2020 4F [ 35 [ i PR i J8 22 23 (American Society of Clinical Oncology, ASCO)£& i b, FEAREI—EH K
BT TE 45 R A AT (100 B11), I69T RERZ MZEf# % (ORR)H] mRECIST & RECIST 1.1 73 AI#EAT 1 ¥, i
BT 46% M 36%, 1 HAfr OS HRIHFE— BRI THER] 7 22% [23]. AMUAntl, fEBITHZ 2 ETT
M, BCAHIFARRIEA R FAR AR B S ISR, WITHXARFMHRNTET 3 AR ERRI
N 67%, MK TEET 4 FHHRTTAHRA R FAER AN 4% B0k S 16 A 20 2 A VA e w3 2
W, W2t R, HETZPE e I RS 2T, hIRATHI R e A R B R
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1 2019 4, BRI A &L~ 2 (Buropean Society for Medical Oncology, ESMO) ] IF i &3 I
Imbravel50 BF 78 [ 241 IV 0 45 B 26— R A TT, 1K TR 72T 1) 4 tH 550 Bl 5 HCC 38, IR H0 R 1
BEERE MR/ B AN T DI BR (I BR AR R 52 1 4 BRI I HCC B, N3 5 NP % F1 2k (atezolizumab)
FHUS DR Hit(Bevacizumab) G 7 40 X ZE hr 3E JE (sorafenib) 2557 2, IX I 1L JAIG PRAF Fo 020 25
RERKEGHE RhAE 8 B4R 7 A LA, B & R 2k 5 bt Bk & DU AR Bk 5 b b AL T8 2 e AR A7
(Progression-Free-Survival, PFS)ZEK 2.5 NHEEHN 6.8 MH, BHHN 43 M), BHRAIERRA
CR 341 6% (BRE2H 6%, HHH 0%). HHAEAY R atIrm, WA mHTREEZER, ERITHR
AR FHA T A IR TEIT 4 36%, sorafenib VAT 4H 46%). BEJE, 1E 2020 4 5 HiZWH 7T 1) 56
YR ATIF, Imbravel50 WF5E) OS. PFS #RLLAGHT MY HCC FrifEiayT T R R P FEE K, Hf5
WER G, JFH2enE, iR, AATTYIRRE HCC B#F R THE & . 78 2021 45 9 H IR it
J N R 22 |, Imbravel 50 BF 70 XA TE T 8 R R MR FUE %0 7 B fEAR R ALK HCC 38
JHFAMT BOESCR EHRAR) 5 K AR A R BAREA G, F50 501 fil B 3L ghoN 108 il B, #321% 0
BB 106 1], FEAREZEMX EMER H A vs A F T KM ERIE(Macro vascular invasion, MVI)+
A oI 51N 7% (Extrahepatic metastases, EHS).  Hifi £ [ (Alpha-fetoprotein, AFP)/K-F-3£4k J2 ECOG V14K
SN R AT 0 2, BEAL 2:1 i3 RO NI A S 2536 T 4, DR 2 3R SO OS BT PP 8 2% 17
2>(Independent Review Committee, IRF) 145 ) PFS, {X B 2% i N IRF 43 7 /# F mRECIST A1 RECIST1.1
ALY ORR, AHFT45 R RFETC EHS B MVI B E &3] A + T 1) OS $kaifh TR k. BEY
I PR -9 43 #(Barcelona Clinic Liver Cancer, BCLC) B: A+ T vs. sora: 25.8 mvs 18.1 m; BCLC C: A+
T vs. sora: 24.6 ™ vs 19 4~ ; AR RECIST 1.1, 7EC EHS 8k MVI [ 535 H MR A + T HXHF R
Ak Je A7 PFS 3525 (BCLC B A + T vs. sora: 12.6 ™ vs 8.6 7 H:; BCLC C A+ T vs. sora: 7.0 N H vs 4.8
ANH)o ¥ mRECIST, ML A + T HATHLLN PFS 38235 . %R R VEWE T 1) % 4 ME 20 M s 78 S 2R
J¢ EHS 5 MVI [¥) BCLC B #izk C & 35 “A + T” a7 A sin Tt ey 124 N H, mRREIERAN
41 ANHAR, WA AT RENRESR, AR 2 M U AME P Qe AR B E R I
Ab, 2019 A A 1 — TR R 3 AN Bk S T BE G BT B JB TR #E R 9T/ R AT RIS RT Y 52 1) HCC
BE R RTHEYERT 7045 B B 7R ORR A 10.7% (95% CI 2.3~28.2), DCR A 67.9% (95% CI 47.6~84.1), HfiL
PFS 4 3.7 N H(95% CI 2.0~5.8). H42 OS N 132 MH, TEAMZECAEEE T RIGHE SN, watk
O 52 AT $[25] .

7£2021 4F ESMO 218 &, — T aT g L 508 (11 056 (TRIPLET B 93 : B 8l ik #3316 FT (Hepatic Artery
Infusion Chemotherapy, HAIC)I5 R £ J& Al R Ei R ER FR 417697 BCLC C i HCC 245 R AFF[26],
iR BN FHEZL L ORR AR VAW T WY K325, ORR 1A% 61.54% (RECIST 1.1, 95% CI,
42.54%~77.57%), HAIC. Bl Je Al 5 A 2R EL4T =BG YT X BCLC C ¥ HCC o A 1 st I PR 3R
an AT ) 22 Atk

M Imbravel50 55T 4 y& #IHIFIE & 20 T #E IR 2509697 A HCC B W R FL T LG h, %)%
I A B ) 2509697 LU B P S e 4ot 5 Bl B 4 B 1) 25 09T RCE IR AER vT R, Ho A AT 2 M R
i, BFEMAEC IR ST 7 N, AR TR BT AT

5. RE

HAl, AR PD-1. PD-L1 S5y i 751 0 s B X+ HCC BB BA R g 5m 383k N —2824
YIEITHIER, (B2l THAKES CIRE S TRER R HUE F 3 m 259 3L [FG 7 i3 HCC B3 i
BREI, M H AT e, DA T ST PD-1. PD-L1 &5 452 30051700 i R AF 98 O 2 4 5028 5 1 7
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BEAT o AEBLR B AWF 7T P AR 22 A VA T LR 491 06S SRR T AT o e S e | U B 5 201 HE e 25 ) O L
B, (ERARBRFEA RS S AL, 7D R AR I EE RIS Ak RIS, AEEE K
EFEARIGAREFLH PD-1. PD-L1 &G gl ik & 720 7 #L A 25 A0 1F R 2 BATT A R B 8, 1k3RATT
BH P
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