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[ Abstract ] Objective: To assess the value of serum alpha-fetoprotein (AFP), protein
induced by vitamin K absence or antagonist- I (PIVKA-II') and glypican-3 (GPC-3) in
the diagnosis of hepatocellular carcinoma (HCC). Methods: Studies of AFP, PIVKA-II,
GPC-3 or in combination for the diagnosis of HCC since 2002 were searched in PubMed,
Web of Science and Embase databases. The literature was screened according to the
inclusion and exclusion criteria, the quality of the included articles was evaluated by
QUADAS checklist, and relevant data were extracted by Meta DiSc, Review Manager
5.4 and Stata 15.1. The diagnostic values of AFP, PIVKA-II and GPC-3 alone or in
combination for HCC were assessed with receiver operating characteristic (ROC) curve.
Results: A total of 32 articles were included in the study. Meta-analysis showed that
when a single marker was used to diagnose HCC, the area under the ROC curve (AUC) of
PIVKA-II was the highest (0.88, 95%CI: 0.85-0.91), followed by GPC-3 and AFP. The
AUC of combination of serum markers was higher than that of a single marker, and the
AUC of PIVKA-II combined with GPC-3 was the highest (0.90, 95%CI: 0.87-0.92).
When a single marker was used for diagnosis, the sensitivity of PIVKA-II and GPC-3
were relatively high (0.75 and 0.76), while the specificity of PIVKA-1I (0.88) and AFP
(0.87) were higher than that of GPC-3 (0.81). The sensitivity of the combination of serum
markers was higher than that of a single marker, while the specificity was not significantly
improved. When a single marker is used to diagnose HCC, the diagnostic odds ratio
(DOR) of PIVKA-II was the highest (22, 95%CI: 13-36), followed by GPC-3 and AFP.
The DOR of the combination of two markers in the diagnosis of HCC was higher than that
of a single marker, and the DOR of AFP combined with GPC-3 was the highest (25,
95%CI: 9-67). The DOR of the combination of the three markers was significantly
reduced to 10 (95%CI: 7-45). Conclusions: When a single marker is used, PIVKA-II
has a higher diagnostic value for HCC. The combination of two markers can significantly
improve the diagnostic sensitivity, and AFP combined with PIVKA-1I is recommended for
the diagnosis of HCC. The combination of all three markers failed to further improve the

diagnostic value.
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4 (computed tomography, CT) ; #% 2 & M % (magnetic resonance imaging, MRI) ;
4B A BB R 69 2 3 (Quality Assessment of Diagnostic Accuracy Studies,
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18 Y& (diagnostic odds ratio, DOR) ; & 412 X 9] (confidence interval, C1) ; Bt X & & B4

(cysteine aspartic acid specific protease , caspase )
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Figure 1 Literature screening process

2.4 ARG R PR B4l
2.4.1 AN SME B RN AT 4 R
7, B AFP+PIVKA- I A R A7 76 BB 50 (P<
0.05) 41, FCAAS DU J7 XA A AE A BIERLN (3 P>
0.05), WL 1, $27R G0 AW 5% 1) 57 B PE S A R 2
ERER IR AlT
2.4.2 ARBUERON M X =R A
ol B¢ A 1 2 Wi JIF 98 19 DOR #E47 Cochran-Q ¥
¥, S5 9 R PAEYI/INT 0.01, 2 B3 47 46 R B
WS . 18 PIVKA-T +GPC-3 1 B P 9K L
(1) PAE N 30.3% A1, A 4G Jy =X ) SRR o 5
JE PHME ISR L I ARLSR L AT DOR 19 PAE IR
T 50% , 2 IO 55 A7 A 30K S oM, 3% ok Bt BL
B SEARREAT L AN R A 5
2.5 GIABIR R R Im AR g0 25

Deeks I - & .7~ , AFP PIVKA-1TI .GPC-3.
AFP+PIVKA-II . AFP+GPC-3 . PIVKA- Il +GPC-3 il
AFP+PIVKA-TI +GPC-3 () P {34 K F 0.05, WL &
3o RGBT R R
2.6 meta /T4l

T = b a5 PR T A G 4 A A
S8R S T, 32 SR P B BL S0 A 7R 6 R 1 AN [ 4R 4
BRI T 2520 HT
2.6.1 AUCHH AAAREY T2 Wi,

Wit Wk DAEE RS
fedic] mmmmes 0 W wes 0
P8 QUADAS £ & T s Eleeaaas
, ‘ e B s
e, AT AN A B SCHik G — . . . .
75 100 0 25 75 100

Y59k Jo e vy Al g AU I
Ko lfe PR 3 FH P v B SCHik
(E 2 FnpFE 1) o

550
P R (% )

B2 QUADASHK A LI &5

Figure 2 Quality evaluation of the included studies according to QUADAS

50
& PR (%)



RELSE, 55 MU Fh S PG F PIVKA-TIFNBE NS BENLEEEE 1 2R0E 3 5 12 Wi B9 meta 047 - 135 -

R BYERL S TR S0 2

Table 1 The Spearman correlation of markers studied

bRy Spearman # & R %L PIE
AFP 0.247 >0.05
PIVKA-II 0.061 >0.05
GPC-3 —0.048 >0.05
AFP+PIVKA-II 0.513 <0.05
AFP+GPC-3 —0.064 >0.05
PIVKA-II +GPC-3 0.400 >0.05
AFP+PIVKA-II +GPC-3 0.400 >0.05
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Figure 3 Estimation of the publication bias by Deek’s funnel plots
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Table 2 Diagnostic values of AFP PIVKA-Il .GPC-3 and their combinations for hepatocellular carcinoma

PR

AUC

HUE

AFP

PIVKA-II

GPC-3
AFP+PIVKA-1II
AFP+GPC-3
PIVKA-Il +GPC-3

0.78(0.74~0.81)
0.88(0.85~0.91)
0.84(0.81~0.87)
0.89(0.85~0.91)
0.89(0.86~0.92)
0.90(0.87~0.92)

AFP+PIVKA-TI +GPC-3  0.80(0.85~0.91)

0.64(0.60~0.68)
0.75(0.69~0.80)
0.76(0.66~0.84)
0.79(0.73~0.85)
0.81(0.71~0.88)
0.88(0.78~0.93)
0.85(0.75~0.92)

R RE DOR FRPERIGA L IS L
0.87(0.82~0.91)  12(8~18)  4.9(3.5~6.9)  0.41(0.37~0.46)
0.88(0.83~0.92) 22(13~36) 4.2(4.4~8.9)  0.29(0.23~0.36)
0.81(0.66~0.91)  14(4~44)  4.1(2.0~8.3)  0.29(0.18~0.47)
0.83(0.78~0.88) 19(13~29) 4.8(3.7~6.2)  0.25(0.19~0.32)
0.85(0.73~0.93)  25(9~67)  5.5(2.8~11.0)  0.22(0.14~0.36)
0.74(0.50~0.89)  20(6~68)  3.3(1.5~7.2)  0.17(0.09~0.32)
0.75(0.45~0.91)  10(7~45)  3.5(1.5~7.9)  0.19(0.13~0.30)
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