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WE: B WAARIMESREAERES73(GP73) T VIR FFARE (HCC) BE RIS A A H R ENREE, FRITH
WA FEFHNTIUNER, MEIAZABENRE S ES MR RRERIE, Ak HA2009F3 8 1 H—20224F 12 A 31
BTFEMAZE—EREZFVBRANHCCEE 631, WEBZENADZF REZRMBEFRFME, FRNAFMEGPT3
IKE o PUFRIE Scheuer WES 4 FFET 442 BT M £ 8R4 , R B Spearman 48 X D4 E(E GP73 5 FF A 4L M=, X B ZiXE
BB 2 X #h 24 TER(AUC) A ILE GP73 5 MEFE Sir X A A 4L A2 BTN E , AUC B ELE K A Delong 1
B, MERRTATEER, BT X-Tile 3.6.1 FAFHE GP73 MR EBME, RAEEARTME E & Cox BN #E FHUS TR
NRWMEE, MBI LERR, XA 107X XWIEIH AR ARS8, T E— B 5 C-index) R B HI R B ETE
#(ID1) VR E DK UEIBEHNRIY , L TIRA L LR R M A ITITEELNTONNE. ER MFCPT3KFESHEA
AR IEAR X (r,=0.255,P<0.001) . M35 GP73 LW B & FFAT4LEI AUC 4 0.704, BB T v- S EELEE T B/ /iR LE
B (AUC=0.634,2=2.00, P=0.046) F1 STEX (AUC=0.637,2=1.98,P=0.048) ; 5 R L G T & & # B/ M/ R L EFE £ (AUC=
0.722) R A4 AL-4 1528 (AUC=0.695) #HLL , ZEF LG ITF R X (P{EIF>0.05) . HCCEBFZARFEHRALFELEE A 48.66 ™MF,
RITILT-2391(37.9%) . GP73 HUM T YIER HCC %%ﬁ%ﬁﬁtﬂ‘a%fﬁi&ﬂaﬂa 65 ng/ml., GP73 & 3RiA (265 ng/ml.) B Jh IR
MHCC BHEMEH C-index 4 0.617, L F IR AR EED A AT RE IR R E (BCLC 2 8#]) (C-index=0.551, P<0.001) , %
= Cox B A9 # 8 7=, I 7E GP73[ K& EE (hazard ratio, HR) =2.56,95% & {= X |8 (confidence interval, CI) : 1.86 ~ 3.52, P<
0.001] . 1 5l (HR=1.58,95%CI: 1.10 ~2.28, P=0.014) . Bk & /% /8 (HR=1.69,95%CI: 1.30 ~ 2.21, P<0.001) . 2 fEL] % (HR=
1.49,95%CI:1.16 ~ 1.93,P=0.002) % i & A 12 (HR=1.07,95%CI:1.04 ~ 1.11,P<0.001) 2 HCC BEF VIR AL EIET
IR Bl EE, MTINEREINTNZERM EIMACPT3 B R EHEIMEE BN GPT3. M3 Ak E iR . BB
ZFHMBRAEMNEIEX AS GPT3RE; 1o, AREB M ERE. SBLENHERKZ4NETEMEM LB
GP73, MERE CPI3IEE, HRETR, S CPI3EATNHCC BERG S EEFRIAUC % 0.704(95%CI:0.656 ~ 0.753),
10 #7322 X3 1F F 3% C-index 9 0.716 (95%CI; 0.682 ~ 0.750) , & F A& GP73 #2 8 (C-index=0.682,95%CI;: 0.645 ~ 0.719, P=
0.008) A BCLC 4 # ( C-index=0.551,95%C1:0.523 ~ 0.580, P<0.001) . 5 & GP73 A 4HLL, & CP73 # A A9 IDI 4 0.039
(95%CI:0.016 ~ 0.069, P<0.001) , NRI 4 0.259(95%CI:0.179 ~ 0.335, P<0.001) ; 5 BCLC 2 #A48 L , & GP73 # AVAS IDI 24
0.112(95%CI:0.069 ~ 0.163, P<0.001) , NRI }§ 0.272(95%CI:0.169 ~ 0.380, P<0.001) , KEMEMARKHELI M ER, &
GPT3#RI AR RIFMRAEBENIERSKE ., &it CPI3EBEITVIKRHCC BEFTELCHNMBFREY, HA
AKX HCC BFERVIBRAFTEGFEE —ETNNE. BT CPBHENGETMEREFTHM T RURENESZ, A HCC
AT R IE
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Abstract: Objective To assess the performance of preoperative serum Golgi protein 73 (GP73) in diagnosing liver fibrosis
degree in patients with resectable hepatocellular carcinoma (HCC) , to investigate its value in predicting postoperative survival ,
and to provide a basis for risk stratification and individualized decision-making in this population. Methods A total of 631
patients with HCC who underwent liver resection at The First Hospital of Jilin University from March 1, 2009 to December 31,
2022 were enrolled. The demographic, pathological, and serological features of the patients were collected, and the serum level of
GP73 was measured before surgery. Scheuer score determined by liver biopsy was used as the gold standard for diagnosing liver
fibrosis; the Spearman correlation analysis was used to investigate the correlation between GP73 and liver fibrosis; the receiver
operating characteristic (ROC) curve and the area under the ROC curve (AUC) were used to assess the value of serum GP73 and
compound serological markers in the diagnosis of liver fibrosis, and the Delong test was used for comparison of AUC. With all-cause
mortality as the outcome, X-Tile 3.6.1 software was used to determine the optimal cut-off value of GP73; the univariate and
multivariate Cox regression analyses were used to identify independent influencing factors for prognosis, and a nomogram model
was constructed. Ten-fold cross-validation was used for internal validation; index of concordance (C-index) , integrated
discrimination improvement (IDI) index, and net reclassification improvement (NRI) index were calculated ; calibration curve and
decision curve analysis were used to assess the predictive performance of the model. Results The serum level of GP73 was
positively correlated with Scheuer liver fibrosis stage (r=0.255, P<0.001). Serum GP73 had a significantly higher AUC than
gamma-glutamyl transferase-to-platelet ratio (0.704 vs 0.634, Z=2.00, P=0.046) and S index (0.704 vs 0.637, Z=1.98, P=
0.048) in the diagnosis of significant liver fibrosis, with no significant difference compared with aspartate aminotransferase-to-
platelet ratio index (AUC=0.722) and fibrosis-4 index (AUC=0.695) (both P>0.05). During a median follow-up time of 48.66
months, 239 patients (37.9%) died. GP73 had an optimal cut-off value of 65 ng/mL in predicting postoperative mortality in patients
with resectable HCC, and high GP73 expression (=65 ng/mL) alone achieved a C-index of 0.617 for predicting the prognosis of
HCC patients, which was better than the C-index of 0.551 for Barcelona Clinic Liver Cancer (BCLC) stage (P<0.001). The
multivariate Cox regression analysis showed that serum GP73 (hazard ratio [ HR]=2.56, 95% confidence interval [CI]: 1.86—
3.52, P<0.001), sex (HR=1.58, 95%CI: 1.10—2.28, P=0.014) , vascular invasion (HR=1.69, 95%CI: 1.30—2.21, P<
0.001), total bilirubin (HR=1.49, 95%CI: 1.16—1.93, P=0.002) , and maximum tumor diameter (HR=1.07, 95%CI: 1.04—
1.11, P<0.001) were independent risk factors for all-cause mortality after hepatectomy in patients with HCC. In order to assess
whether the addition of GP73 to the other four variables could further improve model performance, the model based on GP73, sex,
vascular invasion, total bilirubin, and maximum tumor diameter was defined as the GP73-included model, and the model based on
all five variables except GP73 was defined as the GP73-excluded model. The GP73-included model achieved an AUC of 0.704
(95%CI: 0.656—0.753) for predicting 5-year survival rate after surgery, and ten-fold cross-validation showed that this model had
a mean C-index of 0.716 (95%CI: 0.682—0.750) , which was higher than the C-index of the GP73-excluded model (C-index=
0.682, 95%CI: 0.645—0.719, P=0.008) and BCLC stage (C-index=0.551, 95%CI: 0.523—0.580, P<0.001). Compared with
the GP73-excluded model, the GP73-included model yielded an IDI index of 0.039 (95%CI: 0.016—0.069, P<0.001) and an
NRI index of 0.259 (95%CI: 0.179—0.335, P<0.001), and compared with BCLC stage, the GP73-included model had an IDI
index of 0.112 (95%CI: 0.069—0.163, P<0.001) and an NRI index of 0.272 (95%CI: 0.169—0.380, P<0.001). Calibration
curve and decision curve analyses showed that the GP73-included model had good calibration and net clinical benefit. Conclusion
GP73 can be used as a serological biomarker for diagnosing liver fibrosis in patients with resectable HCC, and preoperative GP73

level has a certain value in predicting the survival of these patients after hepatectomy. The integrated prognostic model incorporating
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GP73 can help to optimize postoperative risk stratification , thereby providing a basis for decision-making in precise treatment of HCC.
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Figure 1 Enrollment flowchart
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HAH (gamma glutamyliransferase to platelet ratio, GPR) &
SHEEL, BRI A S B A SOk
1.3 GP73. ¥ 5% & (alpha fetoprotein, AFP) | ¥ f& % &
R AR L3 8 4t (AFP-L3%) B 5+ % % oo B JR (des-
gamma-carboxy prothrombin, DCP) #9 ¥ Frfg & T
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0 LA XU A i3 , I FH 5 22 R K PR 1A 722 [ 2k
Mo ZNER Cox BT (10518 4515 FH T 72 e 24 Tl
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49.0%) , 5 FIB-4 (AUC=0.676) . GPR (AUC=0.634) } S
FEEL(AUC=0.634) M 1L, 22 S B e Ge 12 2 SC(PAE >
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{5 X 8] (confidence interval,, CI) :0.589 ~ 0.645 ], it % & T
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F1 HCCEREELRFHE
Table 1 Subject characteristics of HCC patients

A Bl AF BH

(%) ] P22 (%) ]
<60 % 397(62.9) i 627(99.4)
=60 % 234(37.1) o 4(0.6)

PN (%) ] Scheuer PE43[ (%) ]

5 496(78.6) SO~ 1 88(13.9)
L 135(21.4) S2 78(12.4)

Child-Pugh 534¢[ 91 (%) | S3 51(8.1)
AL 569(90.2) S4 414(65.6)
B 62(9.8) AFPL (%) ]

JHF 92578 [ 51(% ) ] <400 ng/mL 471(74.6)
A T 14(2.2) >400 ng/mL 160(25.4)
HBV 517(81.9) AFP-L3%[15(%)

HCV gL 52(8.2) <10% 387(61.3)
I [r] e e 48(7.6) >10% 244(38.7)

BCLC /A [ i (%) DCPL#i(%) |
0+A 1 545(86.4) <40 ng/mL 222(35.2)
B 86(13.6) >40 ng/mL 409(64.8)

JibsRa e AR 1) (%) ] GP73(ng/mL) 77.2(54.5 ~ 115.8)
<5 cm 372(59.0) Alb(g/L) 38.8(36.1 ~41.5)
>5 cm 259(41.0) TBil(pmol/L) 15.1(11.2~20.7)

Jiged #ic it [ 451(% ) | AST(U/L) 32.3(24.1 ~48.2)
LN 3 510(80.8) ALT(U/L) 31.3(20.8 ~ 48.0)
ESa 121(19.2) GGT(U/L) 57.0(33.4~97.3)

Jibggd ZH 2534k L5 (% ) ] PLT( x 10%L) 150.0(108.5 ~ 190.0)
[Spate 35(5.5) APRI 0.57(0.37 ~ 1.06)
ok 426(67.5) FIB-4 2.31(1.55~3.61)
st 170(26.9) GPR 0.69(0.40 ~ 1.32)

fikaE B (%) ] STEEL 0.26(0.14 ~ 0.56)
7 366(58.0)

& 265(42.0)

1 HCC, HF 4l A4 ; Child-Pugh 43 2% , 5K 18- K2 JULAY 90 HBV , CRUIF S99 EE s HCV , INRUF 957 s BCLC 43, LS I TR I IR 23 1 5 AFP,
HIRHE 1 5 AFP-L3%, HUIR AR A 59 A L3 ' 43 HL s DCP, 553 BE ML 57 ; GP73, 5 AR SRR 11 735 Alb, AR A5 TBIL, SR ZL 3 AST, RA AR
SRS s ALT, N AR S RO ; COT, y- A A B ROl ; PLT, /IR APRI, KA SRR 2 5L RS W/ 1/ LU (B 46 50 FIB-4, 2T (-4 3645 GPR,,

v R R L/ L1
ST R L AR A 1 0 2 TR R AR B (BCLC 0+A
1 : ¥*=42.14, P<0.001; BCLC B #}] : ¥*=3.910, P=0.048) ;
TE4% I8 Child-Pugh 732% \HBV 8 HCV &%  AFREALAR 25
Ji g /N iR 20 2R AR A Ak KA R I S TR R 4 2 1Y
BE T, GP73 F R B A A BR TR R AL (P
{E19<0.05) . 7EJE HBV/HCV &Yt  HBV/HCV [ B e
Kb A A v, B TREAR =D, GPT3 i
R A 2RI G I #E L (P{EF>0.05) .

2.4 TG IRAE T & B AR 69 M i BRI Cox
[l 458 87K , GP73 15 | Child-Pugh 43 9% . BCLC 73
W1 R R AR R AR KA IR AR BT
R RE AR A TN IR A SR bk 2
JH6L /90K £ 40 D A AT /b L 40 B L AED  AFP L AFP-
L3% } DCP ¥ 5 HCC YJBR A 5 1l J 5 25 AH ¢ (P{E <
0.05) ; ZH & Cox B4 87 , 1L GP73 ML k&
B AR LT 2 KR f K AR HCC VIR A5 5 1
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400 7o 001 - R2 AREIMF GP73RIEKTEHCC B E IR IEIFE
st Table 2 Clinicopathological characteristics between HCC
2 300+ o patients with low and high serum GP73 levels
£ GP73fk3* GP73 3%
R : A i k4l k4l YE Pa
S 100- ﬁ k (n=235) (n=396)
@ RS (%) ] 0.13 0714
01 : : : ; <60 % 150(63.8) 247(62.4)
SO0~1 S2 S3 sS4
Scheueri¥4} >60 % 85(36.2) 149(37.6)
T GP73, /R HE MR 1173 HCC, A o P (%) ] 159 0.208
B2 AEFF4HL9BHCC 2ERMEGP73AE Il 191(81.3) 305(77.0)
Figure 2 Serum GP73 in patients with hepatocellular 4 44(18.7) 91(23.0)
carcinoma according to Scheuer score Child-Pugh 44 1(%) | 1743 <0.001
1.0 A 227(96.6) 342(86.4)
BJ)’( 8(3.4) 54(13.6)
0.8 I (%) ] 16.99 <0.001
N#ﬁa@@% 1(0.4)  13(3.3)
0.6 HBV 2 186(79.1) 331(83.6)
% HCV &g 31(13.2)  21(5.3)
0.4 e [r] e 17(7.2)  31(7.8)
BCLC M1 [ 41 (%) | 371 0.054
ad T If\%f(ﬁfggg%) 0-+A 211(89.8) 334(84.3)
vfl — FIB-4 (AUC=0.695) B 24(10.2)  62(15.7)
r — GPR (AUC=0.634)
0.04 SIE#H(AUC=0.637) FFEAk 45 (% ) ] 29.22 <0.001
0.0 02 04 06 08 10 g 112(47.7) 105(26.5)
R ® P 123(52.3) 291(73.5)
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Figure 3 ROC curves of GP73, APRI, FIB-4, GPR, and S-
index for diagnosing liver fibrosis
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#*3 HCCUIBRAREMEWAREZERZREZE Cox BIFSHT

Table 3 Univariate and multivariate Cox analysis of prognosis of HCC resection

i LR ZE T EASE iy
HR 95%CI P1H HR 95%CI Pl

A (260 % vs <60 %) 0.99 0.76 ~ 1.30 0.934
PR (B vs @) 1.61 1.13~231 0.009 1.58 1.10~2.28 0.014
BMI(kg/m?) 0.95 0.91 ~ 1.00 0.054
i

HBV JE&Y vs 19 o ke 1.09 0.65~1.81 0.750

HCV JE&YY vs AR TR 0.50 0.23~1.11 0.090

FL[EERYL vs AP BRI Y 0.98 0.43 ~2.25 0.967
Child-Pugh 734 (B4 vs A%%) 2.18 1.51 ~3.14 <0.001
BCLC /31 (B vs 0+A ) 1.70 1.23 ~2.34 0.001
AL (2 vs 15) 1.25 0.95 ~ 1.64 0.118
Jib9Ed B K A% (em) 1.12 1.08 ~ 1.16 <0.001 1.07 1.04 ~ 1.11 <0.001
iR g e (2K vs HAE) 1.57 1.17~2.11 0.003
il 20 21534k

ok vs =ik 1.07 0.65 ~ 1.76 0.798

&34k vs Btk 1.60 0.96 ~ 2.67 0.074
kAR (2 vs 75) 2.09 1.62~2.70 <0.001 1.69 1.30 ~2.21 <0.001
PR U vs ) 1.41 0.35 ~5.68 0.630
Alb(<35 g/L vs =35 g/L.) 1.50 1.09 ~ 2.07 0.013
TBil(217.1 pmol/L vs <17.1 wmol/L) 1.58 1.23~2.04 <0.001 1.49 1.16 ~ 1.93 0.002
AST(240 U/L vs <40 U/L) 1.91 1.48 ~ 2.46 <0.001
ALT(240 U/L vs <40 U/L) 1.35 1.04 ~1.75 0.022
PLT(>125 x 10%/L vs <125 x 10°/L) 1.25 0.96 ~ 1.62 0.094
PT(>13svs<13s) 1.16 0.84 ~ 1.58 0.367
NLR(>1.90 vs <1.90) 1.64 1.25~2.14 <0.001
MLR (>0.27 vs <0.27) 1.47 1.13 ~ 1.90 0.004
AFP(2400 ng/mL vs <400 ng/mL) 1.46 1.11~1.92 0.007
AFP-1.3%(>10% vs <10%) 1.44 1.11 ~ 1.86 0.006
DCP(>40 ng/mL vs <40 ng/mL) 1.47 1.12~1.93 0.006
GP73(>65 ng/mL vs <65 ng/mL) 2.84 2.08 ~3.89 <0.001 2.56 1.86 ~3.52 <0.001

1 HCC, FANME s HR RS L ; CF, B 05 X 0] BMIL AR 35 85 HBV , ZBUF IR s HOV , N AT 29575 ; Child-Pugh 438 , $€/R -1 L4344 s BCLC 43
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Figure 4 Nomogram model
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Figure 5 5-year time-dependent ROC curve
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Figure 6 5-year calibration curve of the nomogram model
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