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Abstract: Objective To investigate the prognostic significance of preoperative serum alpha-fetoprotein
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isoform L3 (AFP-L3) and protein induced by vitamin K absence or antagonist-Il (PIVKA-II) in patients with
hepatocellular carcinoma (HCC) undergoing curative resection. Methods Clinical data from 207 patients with HCC
who underwent curative resection at the Qinhuai Medical Zone, General Hospital of Eastern Theater Command
between January 2021 and December 2023 were retrospectively analyzed. Patients were categorized according to
optimal cutoff values of preoperative AFP-L3 and PIVKA-II levels, and clinicopathological characteristics were
compared across groups. Based on postoperative follow-up outcomes, patients were further classified into favorable-
and poor-prognosis groups, and differences in preoperative biomarker levels were assessed. Cox proportional
hazards regression was applied to identify factors associated with overall survival (OS) and to determine independent
adverse prognostic indicators. Survival outcomes were evaluated using Kaplan-Meier analysis, with intergroup
comparisons performed by the log-rank test. Results Compared with the AFP-L3 high-level group, the AFP-L3
low-level group showed higher proportions of tumors < 5 c¢cm in diameter, solitary tumors, and China Liver Cancer
(CNLC) stage I/1I disease, with a lower incidence of microvascular invasion (all P < 0.05). The PIVKA-II low-level
group had higher proportions of tumors < 5 cm and CNLC stage I/Il disease and a lower rate of microvascular
invasion than the PIVKA-II high-level group (all P < 0.05). Preoperative AFP-L3 and PIVKA-II levels were higher
in the poor-prognosis group than in the favorable-prognosis group (P < 0.05). Microvascular invasion [HAR =2.003
(95% CI: 1.230, 3.260) ], CNLC stage Illa [HAR =2.126 (95% CI: 1.241, 3.643) ], AFP-L3 > 12% [HAR =2.150
(95% CI: 1.047, 4.417) ], and PIVKA-II > 221 mAU/mL [HAR =2.120 (95% CI: 1.195, 3.761) ] were identified as
independent adverse prognostic factors for OS after curative resection (all P < 0.05). The cumulative survival rate
was lower in the high PIVKA-II group than in the low PIVKA-II group (P < 0.05), and lower in the high AFP-L3
group than in the low AFP-L3 group (P < 0.05). Conclusion Preoperative serum AFP-L3 and PIVKA-II levels are
closely associated with survival outcomes after curative resection for HCC. Combined detection of these biomarkers
can improve the prediction of postoperative recurrence and adverse outcomes, providing a reliable basis for
preoperative risk stratification and individualized treatment strategies.

Keywords: alpha-fetoprotein isoform L3; protein induced by vitamin K absence or antagonist- II ;

hepatocellular carcinoma; curative resection; prognosis

AT 40 ffd 9% (hepatocellular carcinoma, HCC ) J& 4
BRI el L L e R R e R M —
BA R kRl e R 5 5 5 R R L ™
B B AR S TR A AR TR AT
Je g B I HCC S KA A B2 T B, 1
ARG R FARIR B =, BUR WAl B KR 23 J2 475 02
A B A OB XE R AR G R AR S A A
1 iR & A ( Alpha—fetoprotein, AFP ) e T AR J5
2R D5 T AU N 2 s A AR R O YD
TR AT AR B AR W B AR LR TR R A IE A Y
KD UE ARk, AFP 1 B AL 5 T R ——
iR 8 H 5 4K 3 (alpha—fetoprotein isoform L3,
AFP-13) J2 45 3R K k= BUAE 507 15 S 10 4 11 o -
I (protein induced by vitamin K absence or antagonist—
1L, PIVKA- 1) P95 Jif i 4R 8 1 A0 0 = S b A 5
2 YA O, 2 MR HCC 4312 W LTS W 0
WFIE S ARBESE B 76T AR AT ML AFP-L3 5
PIVKA- I 1 HCC MG PE YT BR A S5 B PEAl i
(B, 23 B 38 A R USRS b K F 22 5% OF i

91

— VA A g AR 5 52 R B0 i o B4 9 A i PR L
S

1 ARSI

— g B

[ Jai P BE B 2021 4F 1 H —2023 4% 12 H F AR
i DX B BE 28 1 BT X4 32 AR MDD BR AR TR YT I
207 il HCC JREHVE AT X 5 o A 9% 40 6 g s 2
e B B S H A E (DZQH-KYLL-25-29) .

1.2 WNSHERTRAE

12,1 waadnge OFF A HCCZ2WidRifEY, HATAR
J 9 BRAG AT 5 QAR i 58 3 50 56 = 48 45 s @) T S it
HCCARIA HEDIBRA AR rp 528 DI BR ir A e A8 2% oK
Fh I O e g s ek, A S s BRIE S0 % B 1, HOJC A
R Btk 134 5% R M 9eg 5 (D kg 43 SR AR 40 v 9 4 B
(China liver cancer staging system, CNLC) i [ | Il &
a1 ; OA J5 Bl 15 508 56 8, Al AR BUE A A A2 L 2
RAHREE SR A8 b

122 Herkare O G I A AL % 2 O

1.1



FpIE AR ek

4736 &

QB £ 42 52 2 AT A £ X 98 10 Bt ek g8 3 7 5 B
FARBIZE T8 A J5 Bl U7 55 B 528 @5 15 3l
PR E R H B R s @2 R S5 i B
IRYT (W TACE B 0367 RBEEIRIT A5 ) o
1.3 MEEHR

— GRS SR R AR L MR o
JHF 58 o0 RO 15 6 O A A S8 SR ab I R (5 8, JF e
SR R I D REAR B0 K i 9 o A O, Hod D e
K H Child-Pugh 43 9% #F 47 37 Al i 98 4 B0 4K 4
CNLC AR fEC ST F) 0E o [F] I 25 & R J5 9 2R 45
WA b e Je K ELAR L e A B SR A A A L
230 (microvascular invasion, MV1) 45 g 242 F5-11F .
1.4 FI\REEEE

i g X-Tile %4 11 5% AR B il ¥ AFP-L3 %
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i BB DX o3 AN [] T J A8 AR A T (B, DA
X HCC ARG PEYIBR AR J5 T 1) Tl fig
1.5 44
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<60 % >60 % H ¥ A ¥
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[SESuil 115 67(58.26) 48(41.74) 93/22 91(79.13) 24(20.87) 73(63.48) 42(36.52)
X AH 0.301 1.038 1.979 0.296
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B, MVI[HR =2.003(95% CI: 1.230,3.260)] . CNLC
Sy 310 Ma W[ HR =2.126 (95% CI: 1.241,3.643)].
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AEHR 0.415 0.243 2.928 0.087 1.515 0.941 2.438
5 0.064 0.286 0.050 0.824 1.066 0.608 1.867
IR L 0.185 0.286 0.420 0.517 1.204 0.687 2.109
STl 0.103 0.250 0.170 0.680 1.109 0.679 1.809
Child-Pugh 4344 0.005 0.309 0.000 0.986 1.005 0.549 1.841
i R K B4R 0.342 0.244 1.975 0.160 1.408 0.874 2.270
fidEg % 0.311 0.252 1.528 0.216 1.365 0.833 2235
MVI 0.961 0.246 15.306 0.000 2,614 1.615 4231
CNLC 4348 1.279 0.258 24.569 0.000 3.593 2.167 5.957
AFP-13 1.607 0.303 28.113 0.000 4.989 2.754 9.037
PIVKA-1I 1.453 0.251 33.492 0.000 4277 2.614 6.996
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CNLC 3 0.754 0.275 7.536 0.006 2.126 1.241 3.643
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PIVKA-1I 0.751 0.293 6.595 0.010 2.120 1.195 3.761
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