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Abstract

AIM: To evaluate the diagnostic value of serum
alpha-fetoprotein (AFP) alone or in combination
with glypican 3 (GPC3), vascular endothelial
growth factor (VEGF) or insulin-like growth
factor-1I (IGF-II) for patients with primary hepa-
tocellular carcinoma (HCC).

METHODS: Serum AFP, GPC3, VEGF and IGF-

II were measured by enzyme-linked immuno-
sorbent assay in 66 patients with histopathologi-
cally proven HCC and 16 cirrhotic patients. The
cut-off level of AFP for diagnosis of HCC was
400 pg/L, while those of GPC3, VEGF and IGF-
II were determined using ROC curve analysis.

RESULTS: The sensitivity of serum GPC3 for
diagnosis of HCC was highest, followed by se-
rum IGF-II , AFP and VEGF. The specificity of
serum AFP for diagnosis of HCC was highest,
followed by serum GPC3, VEGF and IGF-1I. AFP
in combination with GPC3 was most useful for
diagnosis of HCC, especially early HCC. In AFP-
negative HCC patients, the positive rate of GPC3
was 51.1%. In patients with early HCC (BCLC
stage A), the positive rate of GPC3 was 50.0%.

CONCLUSION: Detection of serum AFP (=400
pg/L) alone has its imitations in the diagnosis
of HCC. AFP in combination with GPC3 is most
useful for diagnosis of HCC, especially early
HCC.

Key Words: Hepatocellular carcinoma; ROC curve;
Tumor biomarker; Diagnosis
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H 4, AFP<20 pg/L HCC &%, GPC3 49 bk %
R 23i451.1%, F#HHCC(BCLC, Stage A) & 4,
GPC3 T8 M % %14 50.0%.
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JRUR A BT 41 a2 (hepatocellular carcinoma, HCC) &
W LSRR 2 —, RS ARSI R AL
(ROl T JEE b JFPee, R v T A e R pE 61,
e E, B SRR 2 AR S )
N, RVEAT RIS ) I 7 E R dEbR, (22 H
AUATH SR = B AL e 0375 07 S FR bR, 4 il L 40
FF3 i A Y. R, HC CIR IR A2 K
ZHOEF AT W, Sz 80097 FB,
Ja 72, R H IR M (alpha-fetoprotein, AFP)ff
HHCCHG A 2 W LG 27 bR SN T IR IR
CH40RES (H)E, 1T FEE NI WH HIRE,
30%-40% 1], A YIBRIEHCC A 1M1 AFP<20
ng/L", JoAd i 375 s br S IEHCCg Wy L #
LR SR ey BRAES. DR, B 22 ol ot 7 R A
AN ANZWIH C CHe U 47 K SE 8 =512 W
(K1 AR, AWM T AFP AR IEIL AL
E A ERE-3(glypican-3, GPC3). I A 4K
[X]¥-(vascular endothelial growth factor, VEGF)
Ji % ZFEA K R F(insulin-like growth factor-1I,
IGF- 1) 5 S A R D HCC2 W A (.
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01/2008-121F e 1 28 T A 5T 27 3095 BE2 Kt
1 J5UR M I JR 66191, 34841, Lo184l, A%
28-78% . A HCCHE#ZHITB-#B(LOGIQY, GEA
7], 32 [H) & 644ECTH: #(GE HISPEED DXI, GE
A, K. Horh, B (Stage A)1441, 756
EL5E BDACHC C o WbR D). [ AT AL 2 16
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B, J1241, Zeafil, FHE22-71% . FHREALRF A DA
NS WFRHE: (DA WIS PR S sUALE, (2)17]
K e R RE R I, (3)B-HE Bk CTAS 7 755 & A1k
FIL.

1.2 7

1.2.1 el FPERESNE M2 mL, JoHsi. g
Ifii, 2 000 r/minE»8 min, 7> &I, -20 C{#
££. R FHTORL - B 16 S e V2500 7S AF P, (AB-
BOTT AXSYMA: A & fie /M, il & e/
5 FEIHERS A 7). SR HIBEEX S 7% (enzyme-linked
immunosorbent assay, ELISA) il i GPC3 (&
[EBioMosaicsA#]). VEGF(FEFEADLA )M
IGF- Il GE[F BECKMAN COULTERA #)), Mgk
BE 52 WAL (EliSpot 04 SR, 4% [H AID 2 &)l A
1B, A ) S R A

1.2.2 Cut-off{i# & : AFP4%20014F rft [F Fi i b
o3 b2 D os il E bR e, AFP=400 pg/L
JIBHPES. N HISPSS16.04: 3218 % TAF 2k
(receiver operator characteristic curve, ROC), LA
2k N T A I KHf R GPC3. VEGF MIGF- 11 5%
FEIR FHE, GPC3=300 ng/L N BT, VEGF=30.5
ng/L A FHE, IGF-11 =1 250 ng/L A BH .

1.2.3 HBV-M. HCV#&n: H AL 2% & G7E
HBV-M(Roche, 1704622 K64, 4 [E); K H
ELISAKIIHTHCV(MK3 R EEAR X[ 25 241, X7
It F 55 KA DiaSorin A 7).

1.2.4 AFRE A AR 3547 2 ALT. AST.
BIBZLZ(TBIL). HEAALB)WE XM A
I EAL I HTAL(AUS400, SRR A W], H A
SE . BRI D B 1) (PP s >R FH L 32 (AcL Top,
PR A ], ). HEILE RS B FE(PTA%) =
N IEPT-X BEP T X 0.6)/(J A PT-X P T X 0.6)
X 100%.

Bt Ab 3R N HISPSS16.05 AT T 4¢
T, TR YR Llmean + SDR R, ALK
F T35 2255 BT, VEBURERE B 261 F AR T o R 56
I UK E [a/(ate)], e BE[(d/(b+d)], 12 Wik
bt (a X d/b X o) K R JE [(a+d)/(atbt+c+d)], P
M BB FR AR R R B A2 BTHC CIRIRLRE. BEA
LU P ) W b s 4G v R — TR 1o I
1B, RN R B, 406 e I T I SHE,
R I0T R B E. (@b BCRH PR 5 b2k B BH S
155, A B 9 ) 5 ok I 9 461 P 250

2 FE
P 2H R R A R AE LR 1.

AT B A 5
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JE AR & M Y5 ) Fe
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Ve KR A
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HCC# Wik A
— T MAE.
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pg/LAHCC & 4 0.8 -
T, HCRIE28.8%; ?Edh\ A AR 061
AFPHEAGPC3® B0 57.1£93  528x98  >0.05 04
2R ZHHCC, # 5 4SS/ 48/18 12/4 >0.05 e
AFHMHCCH S AT 475 25.0 <0.01 0.2
Wi AL RE. ALT/AST' 0.67 0.63 >0.05 0.0 | | | | |
Child 00 02 04 06 08 1.0
_fEE
A 18 2 >0.05 I
B 1.0
B 26 7 >0.05
C 22 7 >0.05 0.8
HBeAg(+) 18 6 >0.05 il 0.6 4
HCV(+) 5 3 5006 4
0.4
ALTRALT/ASTAUEFEA54) 75, MPhTAE R R EBRAIng. 029
0-0 T T T T 1
‘ ) 00 02 04 06 08 1.0
2.1 235 AFP. GPC3. VEGFZIGF- Il %3k 2 1~ pE
ATHCCH 2B A HAUR B GPC3>IGE- € 107
II>AFP>VEGF, $55J¥: AFP>GPC3>VEGF> 0.8
IGF- 11, #Effi)i: GPC3>IGF- Il >AFP>VEGF. el
" . o 55 0.4
BRI BB G P C3 J v, 4557 [ AF P LG T
N W2 e\ S 0.2’
GPC3, (H 3 Z TG 5 L (P>0.05), H
0-0 T T T 1

M2 Wi GPC3 3 e 5 71 (K.2).

2.2 WA IAFRE AL MHCCH LR AFPHES
GPC3. VEGFXIGF-1I, HAUK KX N AFP+
GPC3>AFP+IGE- [ >AFP+VEGF, 5% & i
J& P AFP+GPC3 5t i, HAFP+GPC3 T
FUFERFR. =I5 DY TR AR 065 I A % v
T R BT P T, AR RS DS, HUARR e FE T B B
5 AFP+GPC3 LU, HABURK I S s S it o W ke 2%
FE(P>0.05).

2.3 BArEap Ak g DO T i AR S oK
GPC3. VEGF MIGF- I fef: 1 H4, GPC3=
300 ng/L M BHT:, VEGF=30.5 ng/L A FH Y%, IGF-
1 =1 250 ng/L A FHE(EIT). 2530 B,
GPC3FH M 450.0%(7/14)>VEGF: 14.3%(2/14)
>IGF-11: 7.1%(1/14)>AFP: 0(0/14), i1 HiAh
= AMERRP<0.01, E2). fEAFP<400 ng/LI1]47
Bl 53, GPC3PHMER 451.1%(24/47)> 1IGF-11:
36.2%(17/47)>VEGF: 21.3%(10/47).

3 11E

JE5U A T A L LA g, FohHC Cy
90% i Ay, FEREAH 1107 NIET s R VT
S, AT S AT AN B45% . fE i fa A,
RSO M 2 W R Ak R v T R 1 A AR A
e l0-100 R ) R b i A I A R S R R UK
BT RIE B T KT 5 R UK R 5.

00 02 04 06 08 L0
1R

1 ROCHBZIBTEGPC3. VEGF. IGF- Il BYCut-off{H.
A: GPC3TYROCHAZE; HHL N KHIFL0.684, 95%CI:
0.579—0.789; B: VEGFIROCHNZE; HhZk R Amif0.453,
95%Cl: 0.314—0.593; C: IGF— Il FJROCHAZE; s R A
FH0.481, 95%CI: 0.331-0.632.

K/NETEAHSG. HATIRR b JC 5 — bR ) g
A2 N, 124, AFPENHCCH A 2
M7 27 b 40 B FH I R AT 40 AR 4,
FEl g V25 H 5 1 22 D23 AFPXTHC CHA2
I FLAE 5 J400 pg/LM. B, U4 A A AN
A, LLIE i SHE 2 W H C C AR AR T
50%, 30%-40% 5], I UIBRPHEHCC B ik
AFP<20 pug/L™. WAk B A AT FURIE, HCC/H
BT AFPACF X . Rl ALT KOs a3 8
PR 22 AT 0%, AFPAS A Wil S {8 3L s vk
R SR 22 AR K, I FLA k) 1 I 4 2
RAHCC, AFPIHIZ I A 0 £ i (e AR 21141
H AT E AN BF5E s AFPLI20 pwg/L o BHYE 7
B, ZWIHCCIRIRURK S K40%-65%, R 5+ JE A
76%-96% A5 24 AFP =400 pg/LI, FiUs 4
30%-40%, 5 5 B A[7599% L M (B4R s
WREK, 2 0 B ERIE R, H T SR A01]
FiK, A AR AR, TS 22, i BLAE R
HAFPHR A 3G &, WOy HAFPIZIFTHCCH —
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iR EE
GPC3RZAFPRE
% 7 4b5 4%, AFP

14T BURE BEE iR Re-GPC3 TR A

AFP 28.8(19/66) 100.0(16/16) 43.9(35/82) R HHCCH B 8
RBJE AR S,

GPC3 47.0(31/66) 93.8(15/16) 56.1(46/82) AEHCCHAF A

VEGF 24.2(16/66) 81.3(13/16) 35.4(29/82) s, do ik

IGF—II 39.4(26/66) 75.0(12/16) 46.3(38/82) FHWMARER.

AFP+GPC3 65.2(43/66) 93.8(15/16) 70.7(58/82)

AFP+VEGF 44.0(29/66) 81.3(13/16) 51.2(42/82)

AFP+IGF— II 54.6(36/66) 75.0(12/16) 58.5(48/82)

GPC3+VEGF 59.1(39/66) 81.3(13/16) 63.4(52/82)

GPC3+IGF- I 66.7(44/66) 68.8(11/16) 67.1(55/82)

VEGF+IGF- II 50.0(33/66) 62.5(10/16) 52.4(43/82)

AFP+GPC3+VEGF 69.7(46/66) 81.3(13/16) 72.0(59/82)

AFP+GPC3+IGF- Il 75.8(50/66) 68.8(11/16) 74.4(61/82)

AFP+VEGF+IGF— Il 62.1(41/66) 62.5(10/16) 62.2(51/82)

GPC3+VEGF+ IGF- II 71.2(47/66) 62.5(10/16) 69.5(57/82)

AFP+GPC3+VEGF+IGF- II 78.8(52/66) 62.5(10/16) 75.6(62/82)
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ghdy, BB B 0 M A3 B, 1 0 i 1)
WIEE, bR 4 B R B L BT R A
ZAE. AW R HCC R L TF VEGFK
FESHCCHIZ W 24k, TR i 2t e f T s 4
S B AT AR A HC C I I3 24 2 Wi b & 4.
IGF- 11 /2 JBE B 28 2 VIR DG IR A 22 7 R 2 K. A
BEMREAN Ay 2. )AL FISG A, JHF AT 2 A5 R
SIUBTGE-T1 M = BEE8 . FFa 40 I fg 2 i K &
IIGF- 11, ik [ 2 5l 5% 40 Wb 2B K I L,
AR 33 T ST A0 B R S GRS Ak, B0 g
HU A M 1K S A LA, I AE— 4 fF R g
WAL, AR R, IGE- 1T fEAFPHITE )
HCCHH35% S ILBHPE, H 5 MR A/NEK. )
A EEAE ) AFPRIPER B R 4 b 782 Wi d b

Bt 45 H C C 11 1112 W7 4 AR R0 7 725 (1) R i
AFP 5 [J] 1 B R B I i 0 AN i 22, SR
D ANTE 2. 4 T e m i R s, IR%
2 SR N AFPIC S S R b G A ifHC C
AT IS, S RS2 AR R,
N BAERRE W, 24AFP=400 pg/L, 2 Wi
FRIRE 57 B g I8 £11100.0%, {HASUK S H4528.8%,
GPC3 145 5 1193.8%, 5 AFPLLE 2 R 4T
PR, MUK L MAEFEGP C31E Lk 4RbR
e, e kR TP GPC3 ML W A e e . 24
e 2 e bR AT 2 Wi KB, AFPEEAGPC3
LI, RE 51T 4993.8%, HEMIIE 470.7%. 24P
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