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Abstract

Primary hepatocellular carcinoma (PHC) is one of the malignant tumors with the highest morbid-
ity and mortality in the world. Hepatocellular carcinoma (HCC) accounts for the majority of pri-
mary liver cancers, while alpha-fetoprotein (AFP) negative HCC accounts for about 30% to 40% of
HCC. AFP positive HCC can be diagnosed according to elevated serum AFP level and typical imaging
features. AFP negative HCC (ANHC) is not easily detected due to the lack of ideal diagnostic mark-
ers. Current methods for monitoring tumor recurrence mainly rely on imaging, and imaging diag-
nosis of ANHC is easy to cause missed diagnosis, especially for ANHC smaller than 3 cm in diameter.
In addition, some benign lesions of the liver may also have similar imaging manifestations to HCC,
and ANHC may be mistakenly diagnosed as benign tumor, thus delaying the disease, delaying the
optimal timing of treatment, and resulting in poor prognosis. Despite rapid advances in the diag-
nosis and treatment of HCC, as well as postoperative monitoring, the overall prognosis is not op-
timistic due to the high rate of recurrence and metastasis. Therefore, it is of great importance to
find appropriate serum biomarkers for the diagnosis of ANHC and HCC. With the development of
molecular biology, researchers have discovered some biomarkers that can be used for the diagno-
sis of cancer, and the serum biomarkers for the diagnosis of liver cancer mainly include protein
antigens and inflammatory cytokines. This review will briefly review the progress of these se-
rum-focused biomarkers and discuss their potential clinical application in the early diagnosis and
prognosis of HCC.
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1. 518

Ji K VPR (PHC) S2 48 20 T 40 R BSORT P9 IE P A i A AR B, AN 52 A48t 2020 SFFREIZ0H 41 71N
pekar i, RIS 39 A ANRIHEAET: . RAEAESE T2 3 1991 4F LUK KHE TR, (HARYE 2016 -9
FEGU TR [1] R, R AR T I NS PE LTk FFAHARE (HCC) 2 PHC S WLZRAL[2], £ 5t
FOREHILIHRBI 75%~80%, ZFFT 28 9% 55 (HBV) &0 M 5 i WAL Gt , 2§80 HCC KT
B3] [4] [5]. KZE HCC FIARPREIR KRG FEA RN, MR 2 BB A 15 2
Wr. BTLASE T IGITRORAE, R, e A E. A REHES: KB HCC B R T /MR F AR
R A KL VIRR) TS 1 5 45 N 2B AR R 8 90%, (Hrb., MBI 5 N MR EUN 7% [6].
REEHRM RS T UAENEFEFRRTMEENERER, HElREeETR4G%RI, G
R o B HCC B, TRIRIR UL R B MR A2 (5 5., X ] RE i & S8R 2k, TilE A .

HCC H RIS 77 3 BARSE IS =R . B FR A . BRI A 75 v] DL 12
Wi HCC, {HPRI & G & 2 FH I AE T 2 06 & HCC. AR ¥ 32 [ [ 37. 45 A0 iE X 4% (National Com-
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prehensive Cancer Network) i P s (11l R Se e dB /e, 0 TR A HCC B e, RifgfaEidifr
1 R 7 2 A 2 B AFP I S B[ 7] FH T 76 75 R 28 T e A 38 1) AR R XS B A /N FFF [8] H 5 031) R ST
PR HIRE I = T 2 BIPR A . WA 1 (AFP) T 1963 4R A BILEL & YR F T HCC (1 -7 25 A2
ST P I 2 ) 2 AR B . 2 AFP RSP 5835 Tt HAT IR I RAAR SRR IE R, HCC & L%
SrisWi. SR, (2] 13 HCC B h IR K I AFP THE[9], XAG1E— 0 AR S iz, Budive
% WG & A L 20 i (ANHC) 8 5 HE LU LIS Wi AlvG YT, JUHZ HAR/N T 3 cm 1) ANHC.  BiL4F,
JF A f— 2 MR ARt AT 5 HCC A BB A R B, K ANHC R AATIE A R AR, kit
BITI ML, R HCC B WiAG YT LR J5 I R e ivid, (HEATIS T2 R BB RS, A%
Mo 4T IABAE RS B2 HCC 1 I 22 br EYE -+ L H

WLEER, 4> TAEM ARG R, A LIS bR BT H S99 (12 W e S RO S0 BAS 1 B it g
XA AR 2. 2R IR (ACLF). HBV M55 HCC 45, k2 Rt 5L L0, s 49
PG AT LARSRIZ W HCC Al ANHC, FPPAG TS o A Sl fa A — 28 DL N S S AR 59
MRS ERE, FEHe e HCC FE 12 W R F5US $8 A 1V 7R I PR S A A

2. EHREYRICH
2.1. S/REMEPEEH-73 (Golgi Protein-73, GP73)

GP73 s —FE NI b e 4 i rh 2508 1) B v K B A 1T B R R 1 . Kladney S5F 72 [10]4E 2000
R ARE, HWEUR I GPT3 7 I AR A8 AT op R IA AN, 1R A GP73 R 7EHZE b iz 41 i
HHERIA s SR, a0 B AP [11] 538 b GP73 YE AT 41 ih 3R A 655 . 2008 4, FREE—H%5[12]
WEF & JL4E 173 BIiE, R IL GP73 ¢ AFP 21 HCC OB MER In 28.3%, #5531k 92.8%, BHIX
A& T GP73 1E LAY EF AT 4 512 HCC B35 i B my BUBME AR S vk o I ke, R 2 R 72 [13]
[14]3 B4, GP73 1EIX 43 HCC . FIdE HCC &3 7 2 A7 B s IR 35 - Xiao S [15]WF 91 # 7E GP73 F1 AFP
BCAREIE W HCC F U ARy M A 25 S50 738 90.91% 11 98.86%, #4170 T 4% [ BAAUG T 45 1, 4R H
T MER SIS SRR, AR RS WAL 722 . Fang [161556 5 # E X HE 2 A A Whs
HEWIERA R 70 oA E 1S H AFP. GP73 BXGri2 1 HCC B BBUR P AR S M A1 2 AR T 4% 1 An il 1)
. BA[L7)5ERF FE# 7EXS 50 51 ANHC & BHTHFURT, 255 EoR GP73 fE 2 Wi/hNFE (B2 /N T 3 cm)
1) RS FAER R =, 708 72.0% 86.7%, B FHT ANHC H4fBhizli. i suidda i, BCA 2
8% 3 Wi R kR EYI(GP73. AFP-L3. DCP)#EAT ANHC HRG It BA B i Wi i . BRItk GP73 FfE &
—FiX; HCC &3 I R 2 W A 12 & SR S AR S8

2.2. c-RR M ZEH (c-Reactive Protein, CRP)

C-J MK 1 (CRP) & — Fiixf 4% B JORERUR I 2 VEAR BN, TERTAIMIZH 010 . BGeEia . 181t 40 )R
LB BT ) — R AR S B A R N . fEI R LR R, — LI PR LR B I CRP 5 L&
PR XA 5%, O M B ShAKSEAERE AL AR E[18]. IILIE CRP I R & th7E s rh 453 1
WZ, HAEZF IR R 2] CRP ik T, FERmBm WS [19] [20] [21]. K& CRP S¥iE g 4
5 RREZ IR IR R O 52, EX IM3% CRP AKSF AR R S BRI = Um £/ . B4 iz
S IR ) o 1) 2 B RS 43 e FE AR BhaS I ANAH FLAE FH B e 058, A Bh T Ie 1 % e Fn ik
J&[22]. 1E HCC ¥, AR/, 7ErVIBRFATT BRI S S T, M35 CRP AKF R ARG A R
I PR 25 2 [23] - Meischl S0} 51 5 [2417E X} 216 412 i (HCC) DI B B AR F R iA 7 B B A E R R
TR R 2= R 2 CRP > 1 mg/dL i, R HE G e SR M, [FRSH22] T CRP Fhmyml A ik
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T H BRI IRAT A LA I AR B AR T XA I 0. Zhang Y 558 A[25]35A5 00 T 101 4442
% PD-1 #7776 97 1) HCC 3% B CRP /KF, B Ft R/x il CRP Al AFP /KF-32% PD-1 il fliG
J7 1) HCC 3% PFS M falG R & . RN TIEIER] T CRP-AFP Tl 5 BB 7E X AN [ HCC XU 2H 3%
HHERBEST. /£ —IIZ KK Cox B HrHh A BL[26], 7 330 BilFHE HCC & h, FeAEMEAHE B CRP
A AAE I ME— B E R EY . NLR. PLR. GGT. AST. ALT FIt&Hu el £ IE1E g B2
St AUERR RSN AR L. AFRE(<S om) R AT &35 UL F IR 2R 11 (AFP) 7K SF T v sl B A1 1) 2 3
CRP &2 . I CRP /K°F&(>2.5 mg/dL) 51K HCC 3 tb4:, NLR. LMR. Hb. BJHLEFATHE
it /K 1 DA K B K iR LA (MTD) AT T ER Bk AR T PV T) 8 E A ELFE BB 2 R . 48 LATiA, CRP nlfE
AT HCC Tl M B R W i A= Pbr &4 o

3. RMEEMIREY

1863 AEAE [ER A2 SCEIE R « BUR I [81 8 AR Y TR Ik SO AT e SR AE L (B FEAE IR 2R, 20N
T T BE S B E JORE A 5%, T AR T IR A B 2 A7 SO AL I 2 5[9] [27]. 1T 240/ HCC
R A R A EE R Y, AR MR A B S R AT O, I E T ORI, TS
Bz, Tk EAR AN EEE T AT TR, IEmI R R 28], AR AR Th R A 3 R RR
FMEINE 5 IR AR A 25 4, AT BH B B B 3 RO BUMORE SO, R REfie 2t HCC iR ik [29] .
UL, ARG IE SV (SIR)FE RS ¥ 5 25 8 e R r ke o5 A mT sk iR 4

3.1. 4B 4r 75 % B (Red Cell Distribution Width, RDW)

CLYH MO 53 AT B2 1 A/ ) I H 2 O /N AR e v A SR T ME[30] B FE AR, 2 — T BRI B
T MBI S5 AR EY], RDW 5 CRP. ZL40MEI M3 (ESR) & IEM K55 R [31]. 18R E
SR ET DA N A4 P9 £ M 0 A B, i £L 4B B IR AE VS I [R] o T Fo A& HCC (M EIA R-1iE, T /& RDW
B NATMB 1T LA R e & P Al HCC,  Smirne 5§ A [32]7E 2015 “F 15 X347 T RDW £ HCC H1 {5
TERIMIVEAS, fE# X 208 ] HCC f83# (1 [l r A b 32 24 RDW > 14.69%H, 5535 A A A2 A7 B[] fi
FZREE, BEN L, 2. 3EAEFERD RN 48%. 29%F1 18%. 24 RDW < 14.6%f0, BENE 14,
M EARZ HH T9%% 2 42%. 2 J5 Wei 55 [33]8F 784 %F 110 4]0 PHC &35 I Py kAT [ml i 23 4
WEBA T RDW 7E PHC f83 Hh (1) 3RIA B T, AR5 g 20 IR 0 AR G 1 o Lan 58 A [34]10IHF ALtk — 2B iE
527 RDW AJAE N TR AFP ¥ EE HCC B I R IEAREY) . Jing S50 7138 [35]4E 422 {4l HCC & 1)
(=] o5 P F 9T R B2 3, RDW /K-F-23 i JL i -Pugh 43 2% 1 BCLC 43 #AM I = M 2 3% 7 =i 24 RDW /K~F7t
E, RARR AR (AST) SRR (TBA)K-F WA R, MRt AT PRI K 4 & A (Hb). I
N BL(PLT) . 2L+ $0(RBC). ZL40 L EAL(HCT) ok EL A i - $ (L Y) AT I Bk . RDW /K-l
14.15% 72 HIWr HCC B A R R ETE I A A . 24 RDW K TKT 14.15%, 3% [F %44 Child-Pugh
% BT BCLC 43 IR /NFI R K/ & HCC BB TG $E bR . 45 LATR, RDW /KFA g2 M
M HCC B TS Fabr
3.2. chid s 4 B/ B2 4H B (Neutrophil-Lymphocyte Ratio, NLR)

SOREAPRAE IR (R R, TERR R R RIS AR P AR A, S 4 A PR 1 AR R R R
HANE B AN, (2 T IRR R LA A A B FRATIE R R B b 2 A
(1) SRE AN ARIZE[19] [20] [21]0 SR TR g mh MR 20 R i mT 2 b JORE e kg ik 2, (BRI ik
E 44 i LA I B E i = 08 g B v R A RO I [36] [37] HR PR 4 P = 1) 28 A T DA S AL AR 1
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AL RIBOIRES , Ik L 40 i 25 B ) A A R DA RTL AR ) S B T T RE D BB FRIR, X S BB RE 4R G
PN NARGUIR G B L (P EDIRAS o IAER, 42 B SRR BN I A [F) S A S g 114 fiekeg A 40 27
B, —Leifoe[38] [39] [4013RHH, & NLR il HCC Bk, HS5REMAFMRK. Qi X HEANNRSR
CRIRFIZA TR, NLR s HCC M — A FZEMS K [41]. Sellers CM %8 A\ [42]7E%) 131 41 ICC
BH A &I NLR /68 1ICC BTG 18R, EL PLR A1 SI A S KA. NLR #R WA 2.11 i, 1%
-NLR H-NLR A 5 =S SR 1F % . Hong YM [43]%5 A\ 7E 82 il HCC B sk R LA &
SHTH . ORI NLR R RARAEGFRN 32 M A, & RIFRAREFRIMIFER. WE T NLR 1748
X HCC HITJE A % . Wang 45 A [4417E FHE AT UIBR AR S8 1A 38 NLR 2 &P i bt NLR>3 5
2R PEMIRAT A IS, R ARRUR . MRl 28RN K IR . Wong L [45]55 N IR ALt 3 T NLR >
3 /& ANHC E KR8 R HTINE 2. A, NLR >3 5RELER TS, WiF 17X — . 4R,
NLR [ WHEAE S AN T R AR s ASFRFFE T NLR FI#IBHE -5 S (RIS ASHIR, AT R B
fifi NLR e FERUT A . 25 EATR, NLR 0] DAE R TN s i 2R 1 PR FE b o

3.3. M/MR/GHELRRaLL (& (Platelet-Lymphocyte Ratio, PLR)

I 52 2 % b R G M AN R R 1 R R I B I, 2 (Rdh & R 28 7 -3k B, (R 3k e I
A AR SR [46] 0 /IR VI 22— D7 T n] A LA (R o et gg S s B e, 55— D5 T ml DAIE I 43 ik
M5 P Rz AR K R (VEGF) , T2 32 e o 37 L4822 B[4 7], S 50U RS N T BRRR SR 018 1 28 1 ), % HCC
MR FERC S T bR 7ES MR b, R AR 2 T S WAL AE F (48] A4, I/ INECRI bk B2 48
JL i HAB (PLR) 8 T DUR B R GE R M SR AR o AE— TRl B vERE Fe 3, RIEAR B PLR %41 ANHC &
& BA IS MMA[49]. Wu W ZE[50]8F 7T % B X T ALR-GPR-PLR P40, fi5tH PLR (1) (4
1E{E 9 117.09, FFUESE 7 HOOH i S8 TS 2 2, PRE 52 —30r). £ Dertli R 5§ A[51]
B4R H : PLR ZK"F &+ 100.29.NLR /KFEF 2.47 B AT & HCC B AEAAAN R TN R 2% .
Tk AEW A [S2]/E X HCC g WS i 5T 45 SR P ok, PLR {HBk s, HCC 3 MR A7 38, T tEA7
WS B3 . ARFST[53] [54] [55]#E H, PLR SRR EA O¢, PLR (A 5k EE5fMER ., R EIE
FHOG: PLR EBR S, M@ ARRUO, ISR BRI S . 25 b, RGERMERNAREY) PLR 25N
HCC 3% il j5 B S XU R 3%

4. ERFIRRKATR
ML BR BV AT R S5 BRAe . O R A UL, 2 T A8 25 ) 7L S0 2 1 J SR U v P )

JHIRYE, TiE2H ANHC, BT E R ILAE T HCC. ANHC SRSUSRIS S i AE Whn &4 . — e Y i
TEAEYIRREY), 45 GP73. CRP. RDW. NLR. PLR %%, 7 HCC 1 ANHC H3 3t B I Hi2 Wi 1,
LR YIRS A R HCC B2 ARE . R XS H i AEYIbRic %t HCC 1 ANHC 12 i
e, ARG FOE R AR MEAR B IIGRAF 7 R s ltk, WEARFEARR. 20, BTN
WEFE e — B PPl DARHIEIR L84 bR S IR RS Wi o 75 Bk — 20 BT A 50 R 50 0E A 2t
I B RAZ R R R SR ff E Fn itk s AR AR 2808 FH L3S % S50V E 2 R T s VAl T B i de me o R,
WL R A FNERIE ] RE 2 SEIL R R0 T HCC I — M A A B 5. Bz, A & Ehs S92
HCC 588 2 — ANk, T ZAWISS 1 R bR £, SAEIUAT PEIbR £, JH4s& 2R ERs
BV BT RN BRANVE T e S TEA A QPR SR )32 Hh R FH 31 &S Sk
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