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Abstract

Hepatocellular carcinoma (HCC) is the most common liver cancer in the world and one of the
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leading causes of cancer-related death. Currently, single immunotherapy, Inmune checkpoint in-
hibitors (ICIs), and multi-target Tyrosine kinase inhibitors are clinically recognized. Combination
therapy with TKIs or anti-vascular endothelial growth factor (VEGF) inhibitors has become the
new standard of treatment for advanced hepatocellular carcinoma (aHCC). However, the clinical
benefits of these treatments are still limited. Therefore, there is an urgent need for appropriate
biomarkers to predict therapeutic responses to immunotherapy to maximize clinical benefit while
avoiding unnecessary toxic reactions. To date, there are no recognized biomarkers that can be
used to predict the prognosis of HCC patients in response to immunotherapy. Therefore, this re-
view reviews the prediction and prognosis of biomarkers for hepatocellular carcinoma, with a
view to guiding the research direction of biomarker exploration and clinical treatment selection
for HCC.
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1. 518

I 4R (HCC) =2 i s WL B E TR, 5 IR PERPR I 5N AW RE[1]. K2R A s
N, HRFARNE . Hhh, REERSHT, KI5 5 FEARRRVREFE 0% £ 4[2]. &
Jes Hi X ARJE L AR JE MR 5L U0 B TR 25 B I TR T I ) 1) (TR S5 0] B S90 F 41  Je (aHC C) i 4
EHRITIRFAE — €L EIR A T aHCC [BFH AR, AR, AR BImRTUY . LK, HAEgEH]
JCEGURIIA R R HULE A 1 S et B I (1IC 1) C o HAEA7 s AL, FF Ok B R im A2 ) LR
(FDA)HLHE T aHCC ¥897[3] [4], AIREs it — B e B TG .

2. 4b R I A B TE I A PIARRE
2.1. thiE B 5 B AL E(NLR) MM M R 5k DAL & (PLR)

HH AL LR /N AR 2 A L5 v A A AR P 2 D) R O (4 4 it R AN AR R 7 [5] [6] AR I IR
WFFEHRIE, NLR AT PLR 2 2 Fifiare 28 24 (0 00 X125 [ 7] [8] [9] [10] [11]. NLR AT PLR F it 5 F4H A
g K 3 22 Bl ik 1k ¥ # ZE (Transhepatic arterial chemoembolization, TACE) AR i dEJe iR y7 s A R X
[12]. AT, FEJF4 e iayr o, WA MERFER- . £ CheckMate 040 {5 ) 242 4] 525 (1) A
HIREFLH, K NLR B3 L NLR B35 R I B 471 OS (p = 0.015) [13]. 7E PLR W& £ 1 Al fr14h
R, RG22/ (CRIPR) & 1) PLR IK T B MEFW (PD) &3 (p = 0.05). 7E 57— Wil 5t ez
PERJC R BTIRIT I aHCC B3, JFEZk NLR >3 [ B it R A fE A(PFS) 4 % [11.0 vs 7.1; HR =
1.52 (95% CI 1.11~2.07), p = 0.01]#1 OS [61.3 vs 21.0; HR = 2.72 (95% CI 1.86~3.99), p < 0.001]. 4k, 4
AR NLR T S50 T RS G 9 [HR = 1.79, 95% CI (1.19~2.68)]. M I&, X7+, NLR
TE 4 JE W T e T ik e 5w (HPD) 7 T e /E A, X rT ReA B T4 3 R RIR T iHRI[14]. £ — T
P52 PSR e VR YT I R E T A b, 4k NLR AT PLR i 1 58 1 1B K LA TR PV T) K A 2
f&, NLR >5 &3] OS Ml PFS W] B 4755 (0S: 7.7 ™H vs17.6 1~ H, p<0.0001; PFS: 2.1vs3.8 /],
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p = 0.03)F1 PLR > 300 (OS: 6.7 vs 16.5 4], p<0.0001; PFS: 1.8vs3.7 411, p=0.0006) [15].

B2, 1 ERARFMPROHEY, NLR 1 PLR 7 HCC e ih iy i BA 1R 33 i A= 17 T & g Bext
TS TS . 2B TR TS, AR —LedRIE 3, iR e 1L-8 FIILAh MR A K PR 7 T B 2
A 33 A PR A e B2 AR (161 HE N PO TR i 8 P mR AL 2 B T DA — 2 43 WA I A 9 R AR K R (VEGF)
[17], AT 51 S e o B =K () VEGF ik 8 AR o ok .

2.2. FRRER(AFP)F C-REZEA(CRP)

FR G 2 1 (AFP) S5 0L T JF 20 s ) e s 12 A o Aok, 2T 78 MR R HAEH, JF e XN
HCC &7 T A DG I A Pobm EA[18]-[22] o TEHEZ N ER L AP s AT R Bk B HTIR 7 B 70, 1IC1HVRYT
FFUGRET AFP < 400 pg/L 184 G AFP > 400 pg/L (1938 HA T &1 CR B PR 2%(24% vs 13%), HIEZE 1
i AFP < 400 pg/L BIEE HILE KM PFS (5.4 1M H vs 26 MH, p <0.05H1 0S (21.8 vs 87 1M H, p <
0.0001) [23]. UbAh, il 7 —Fhfai s H 5 T NP5, B CRP A AFP ZHAi) CRAFITY 17757, %
Vo 2l x4 52 5T CRP Al AFP #5245 BB & ST VA K aHCC SR i) Atk i i [24] . £EIX AN 738K
1, AFP > 100 ng/ml A1 CRP > 1 mg/dl #B#¢0Hc 7 12y HEATLLAR 0. 1882 4y, ERBGRTXHA
BRI 4B ER, R I AFP > 100 ng/ml Al CRP > 1 mg/dl 5 ICI Y597 BT i OS SBAv sy
FHXK. 0 7r(CRAFITY f%, n=53). 14+ (CRAFITY H#, n=75)F12 7 (CRAFITY &, n = 62)EE 1+
K0S 2354 27.6 % 11.3 4N H H16.4 4 H (p < 0.001). t4k, =5 CRAFITY #1432 3 H 20955 421 %8 (Disease
control rate, DCR)#: %, 737l 4 80%FH 64%7F1 39%, 75734778 0. 1 F12 (p <0.001). Yang 5 Nit—35
BOUE T TKI IS e ity a8 e 5253 7 B ) CRAFITY V4, BFALEE Fonmi 7 Tl 7 ZE &
W2 fi# 2% (Objective response rate, ORR) A1 DCR [25]. X Flfai 8 () Tl G P70 4 Bh T S 3 VA 97 HO R A 4707
i, HAEENATIRKS . A0, CRP &—MaMMER, E2mBURErTaen, Fbe N
VAr 1T, 7% &S EUE N CRP 7K IR o

3. 4ARaEF
3.1 HUEKETp

ALK T B (TGF-B) AR N Gz ikl F£F AL 4 IR 7. K% 38%I1) HCC 35 7E TGF-p il
AR AR [26]. 2 TR FEUERT, &1 TGF-B /KPR I A MR 42 28 P o, JF Had vl fEidit i HCC
H) PD-1 5545 3 F3 T 400323, 45 R TGF-B 1N T A e ity i 24 P 75 T B A R 57 v e e # i)
YER[27] [28] [29] [30]- Feun 55 A7E aHCC i3 Honf BRI Bk A PTEAT 1 2 SRR I, ZE A bn & o b,
H i (CR. PRy SD)H HIIMLIE TGF-B /K-FAKT TG R i # (141.9 vs 1071.8 pg/ml, p = 0.004). “EA753 T .
/I3 TGF-4 > 200 pg/ml ) PFS (2 M H L L, p=0.008)F10S (7 ™M H 5 25 ~HLL L, p=0.005)H
R, ARRWE RN TGF-A K54 R AIRYT 45 FAHKE[31]. YW M o & TGF-B nl REA2 TR IT M
G VR TG AN R T AE AL bR Y, X AT RES TGF- TR IR i T 20 A= v 1 iR Ao A B 4
K[32]. #ATM, TGF- 1E 4 e A E A AL T BRI B, TR0 A (2 55 AT RE PRSI R 72 3 — 20
HESE.

3.2. CD137

CD137 i 4-1BB Bt TNF ZAKME K R 51 9 (TNFRSF9), 2 MR RFE R 7 e i, 2 T 4
ES P EEEEN, EAWEE T 40 atiREH[33]. CD137 FE MGk CD4 F1 CD8 T 41l
FIL[34], B ZAAET NK 4if0, hPERignf, woORan A s iz 4 e i [35]. CD137 £ HCC H11)
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FIA m T HAR R e, H BRI 3 2275 PD-1 A0 CD8 T i ffi[36], LA AN VST T 4 = 3Rk [37]
[38]. WGPRWTFC R I PD-1 KA FHESET ALK 1 (PD-L1)H0HI5 5 CD137 15 5 3@ B 130 2 18174 1 [E] 3L
R iEPE[39]. AP I CD137CD8 T 4 Mk & (138 i 5 4252 s v B i in gy iR DG e pt iy T i Rt =
98 S B JC i A2 A7 3 (Disease-free survival, DFS) B AH I [40]. — TR 7t Hp 0 422 5245 1 R B4t 1) aHCC &
AT AR T S CDA37 HIEAEETINAE A . ERTIN 2 1M CD137 [, KB CD137 Ft i)
BE MG (p = 0.034), Ff HAER CD137 Wk FEM B3 h M 223 B WK1 PFS (14.2 M H vs4.1 4 H,
p <0.001)F1 OS (15.6 ™ H, p=0.023) [41]. 4RI, HEEFFFEAER N, FREAFAEZE R, HITAE AT
BRE, Ft—B KB TIER S R TR .
4. W1ig

BANEGR T X FHI HCC %IZiE)T TS . NLR. PLR Al CRAFITY R4 A4 E ML Yks &4,
MG TR, T HBEAR TGN E, AR @ A R L. CD137 & R A ETE
FMEA T, H LRSI TE A AL . B5e, LRBF TR R . ok, e e LT,
— SR SRR IR D, "R S BUBE N TS T, 75 B AE 2 FO R AR RTIE VERE 78 P AT IR AE . 25
B S FRAR A AT HCC, RAMTHEHEEH NG, HERSIRARITR, AR — P RE.
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