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Assessment of serum GPC3 as a tumor marker for hepatocellular carcinoma

and malignant melanoma
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W DD, GPC3 DFEBIARIEMRALF A IFE
FENTWVAEE & LT yolk sac tumor™, JF
FE? Wilms JEE Y 7% L ORRRMRE, Bk
LY R AFPEABRY R ENH Y, Ihb
DOEMNIEEOFHEBMICB W TEHTH L L
WEh5(FL).

5T, WREREOREN L LToFAEDY
5. GPCIMEMIEMMFEE LTOMMER
FTHZEND, FHSIIGPCIAHCC &
+ 5 A E M THIIE (CTL) & T X 208
MIRE L7z ZO8E, HEADHK 60 % H3FT
35 HLA-A24, &5\ 3% 30 %A FIAET %
HLA-A2 |2#4 LT, HCCHMFatkZRET 5
CTL%#Z#8TX %, GPCIHEDRTF Fx i
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EL7z E51C, HEA4(NOD/SCID) <™ A
ICGPC3 %233 5 b HCCHilufk% BT iE
B LTHEZSERRREIL ThbDHLA-A2 b
5 WVITHLA-A2 A HRTF FTHI#T 5 2
LizXh, HCCHRFEORMIM ) ¥ 33k X 0 #F
Bxh/-e b CTLH kR ETFRIETH L, T2 b
T — O THIBKD 5 WIZAEPRAIER O A2
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FEIPHIDSR D Sz A, EVALY S
—BURPER & UREAR K2R S HR b R R B & L
ELSHERICBWT, Zhbd GPC3IRTF
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SRRSO 220y 22 ik = — A1 — 1213, AFP,
| AFP-L3 3ilii# & X PIVKA-11 0 3 FiKinidh %,
| AFP 2B S iEmia s Y o 2 L T
FiTHUERE O —A— A& D, AFP-L3
ST B TEEAHE LA E b o TH ROV < —
H—Thsd £-PIVKA-TIE3EDOEHNIT
Lok LBERNEC, BRELSve—A—T
H5, W= —A—12HlAEHHEIC X 202 HE
$Ex 4, k12 AFP-L3 47 £ PIVKA-T @ #l
AfbENRIFSFRTH -2, BPERESE T i
B — N —OBYERIETEE S L bic LRL, &
512 AFP-L3 s X O PIVKA- 1T & BIEREE A
DI TL Z2hFho2— A — kY
B EE O IE L Ty b 2 EAREIL 22,

L

| SE——— o

BU®IC

Bite, Nl o R aiis~—42—123
AFP (a-fetoprotein)'', AFP-L3 43li(L > A&
faM AFP)' & X Of PIVKA-1I (protein in-
duced by vitamin K absence or antagonist-
"o 3 FfBAH 5. I #E o IR~ —
A—IRD 6B DI, U (EEBNT (SN,

*RBE T R i 1L B
(F 503-8502 g FLLA S ity 4 TN 4-86)

0911-601X/10/JCOPY

BB HE 2010 Vol.25 Nod
CHEAF (AL -

FEZEOFNLITY XL 2010

(2) FERIV—-ZVIICHBI32ERY—N—

$H #®¥" BEH £ BH HE
B #2&£" /I W AKX EET

HERE KE 27 (Stage 27%0) ), 2 HINBZI GEBRIZZ
W7, EAEREZW, 3 BB HCHE - RO
IMTHEN, Zho% T T THg~—
A—IEEEL v, L L, 3RS~ —
H—llAatbE s Lickh) 20wtz
k9%,

ART, RSO A 2 ) —=» it
% 3 MBI < — A — 122\ T 2 DR &
RlzOWLTHRT 5,

I. AFP

~ OO A |

SAFP IBREMEL Hy MA TEEEZICHRE

LTWADICH KDY, FlEsEs > oLT

FETNUEBREOR BB Y —H—EhN DB

AFP 133 R 7T T 4% D Bi% & UM E
FITH D, BB BB ENICHEET 3.
MG IS BB S 2 1RYERF 28 71 I, HFREZ
90 1, SLRUESET 13 B, SO RIS (6 ARy
ITFRINCHER) 14 61, SEFT IR HEAR (B K% 3 em A
F, - AR LA Reii) 82 il &2 v - b
bhioB L), 7y A 71tz 20 ng/
m/ T 5, WIS, WL, BRRE, 5
SO £ & OSETTRFITAS O Btk 13 2 1
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1 10 100 1,000 10,000(ng/m)

TRALRT ¢ : 971 (12.7%)

(n=71) 'h" ok °

(3:39%) '.“-. 17/90(18.9%)

BEER ® 2 5/1 j
Egﬁ?ﬁ’a e LA 3/14(21.4%)
EFFaRS : 37/82(45.1%)

S L s T

20 200

1 REFERBICETS AFP

Z n 9/71 (12.7%), 17/90 (18.9%), 5/13
(38.5%), 3/14(21.4%) % & 1X 37/82(45.1%)
T, REHE 41. 7%, KR RIE 82. 2% TH 7. — 4,
Ay A 7% 200 ng/ml &3 &, SN
2%, WFREZE, FORUESHEE, SUIHFIN & X O
TR O BER I Z 04 0/71(0.0%),

0/90(0.0%), 1/13(7.7%) & X 1* 0/14(0.0%),
10/82(12.2%) T, KRIE 10.4%, FF¥IE99.4%
Thot:, Ay P A7Mfix LiF5ZLick»T
FRRIEIIRI L 2R L SIS L 2,

Z D& 5 I AFP (38R IR ERi2 DR
ETWIINT 2 720, @I LRSI, T
g & DI IX DD M FREDBIES
Y OHi{RSWi e Y2 BE LT 2EBH Y,
OFH A Z EMNEETH L.

I. AFP-L3 &

CDBOEA b

® AFP-L3 SEE/NTHERRRE T DOBERIFEND &
DOTHEREOBVLWIY—H—TH3.

o 55E. BEAE AFP-L3 DEDRENTIREL &Y,
& <IC AFP PEEFI TOEREDPIFEINSD.

AFP-L3 7riiis AFP OFf5tE% 1 L3¢ 5
ZEZHME LT, AFP OBARIBE DM
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D% ELZTLDTHE, Ay 47
fiilx 10% 2473 2 2 L h3% (Y, 184,
NFiZs, SRRURSHS, SUUSIFHINERE & X OGETTIF
iR O BIER I 2 0 F 1 0/710.0%), 1/90
(1.1%), 0/13(0.0%), 0/14(0.0%) % X T~ 18/
82(22.0%) T, K& 18.8%, FF¥E 99.4% T
H-o(E2). ZOLH)IFHFRERHVLOD
REPE VXK 72 /N & A PRI REE o0 76 WL T
RS LEZLNS, LL, hELT
b AT IOE TN & BT E 37, &
B, AFP-L3 Wiz FA 2R L4252 &48
bY, MRICIEELBLETH D,

BOE, #3&IE AFP-L3 25 i 0§l A3 vl fig &
7o to, PENIETIX AFP-L3 23 o) 5 A3 nf
fiEZe AFP (£ 10 ng/ml VL TdH - 7253, ik
Wl 2ng/mlBL ke o 1, E&IREE AFP-
L3 i ol ix & < 12 AFP 2EMEH TR B
ZRIT 5 EEZ 5N, AFP 520 ng/m/ Al
T Child-Pugh A % L < ix B o IFflias 270 4
DM TIEA » b A 7Mli%z 5% & L 7-Hif, &
JE 41.5%, 5P 85.1%, Btk 65.5%,
FaPEfy i 68. 1% Tdh - 72, & 512 Stage Hll
DREPETIE Stage T (n=89) : 34.8%, Stage II
(n=127) : 42.5% CTH - 7=,

— 126 —



10 20

30 40

50 60 70 80(%)

TRIERT %
(n=71)

Ry
(n=90)

REVEEER
(n=13)

ST EERE
(n=14)

0
|..

TR MR

0/71(0.0%)

1/90(1.1%)

0/13(0.0%)

0/14(0.0%)

18/82(22.0%)
o %0 oo

2 1BMHFFRBICHT S AFP-L3 Sl

10 100 1,000 10,000 (mAU/mI)
L 3 - 0/71(0.0%)
(n=71) )
T ds & 2/90(2.2%)
(n=90) i
RAEE | 8 0/13(0.0%
(n=13) "R RN
BHIRT MR ! 2/14(14.3%
(n=14) &*’0 ® %)
A o
L ”’-J.-I--:. 39/82(47.6%)
40

3 t@EFRERICETS PIVKA-I

. PIVKA-II

COEOFA b
SPIVKA- | R=DDEBY—H—DEHTH &
S/HERRE CRMERSH . BHREOGHE L.
L, TNTFIRET I ARIENRERS
SNEERICLRTAIESHY), TORRICIE
ERERTS.

PIVKA-1 & des-y-carboxy prothrombin
(DCP) & b WX, BEETEMED v B4 7o b
oryEyThHsb, Ay A 7HIE40mAU/ m/

T, MPEAFZE, MFEEZE, SEALRSEN, SN
¥iE X CNETTIFIIA O BtER Iz 2 0 F N 0/
71(0.0%), 2/90(2.2%), 0/13(0.0%), 2/14
(14.3%) # X 1) 39/82(47.6%) T, &I 42. 7%,
FENE 98.9% TH - 7- (B 3), HFhoBERIx
SO —H—DIbLThLo L b,
WL R TwA, Lo L, SWIFME T
PRI ElE v A v, AE, PIVKA-T
AR TE YISV KRZZE/L
7o & & (PHREVERDE, WP D - HiiZ% &) E
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YIVvKHA IV ZHETIZIL7 70 %
[IEARY F 5 LOHEWHE (2 7 = %) 2 f
a3kt EEATHIL0HD, ZOMK
IFEEE2HET 5,

V. BEY—H—DHEAEHEICLD
ZHoOERY

ZOHEDFEA 7 b

o [EE T —H—RBMEASDYICLBFMHI RSN

3.

Wi Xk 512, HERT O~ — A —WET
D I RIBRE S T I X R D 5. K% O liKS
v—A—0OHBIzFh L L CIFES sk
o, fladbe ToOMNENBO 5N, 3
cm B F o Rl T o fla s bE sl o &5 4
#F1ICRT, AFP-L3 4rii & PIVKA-T
A bRl HRIE 46. 9%, Fi¥UE 98.3%,
BAtER ¥ 93. 8%, BEMEMRHT7.0% & -
ELRIFTHHT,

% E RO AFP-L3 47 Tix AFP %%
20 ng/m! #:ii ¢ Child-Pugh A 4 LI B D
IFHIBEAE 270 BB TIz A v b A 7{li% 5%
L L8, PIVKA-T LfilatbE s Z LI
£ 0 IRIE 63.7%, FRRHEE77.3%, WtEMhE
65.6%, BEMEMIhET5.7% Th o7, T HIC

Stage M D& Tld Stage 1 (n=89) : 44. 9%,
Stage I (n=127) : 71.7% CTdH > 7.

V. BMEME

CDIBEBNAEL B

® AFP T Stage | & || 2B &, BB~ —H—D

BHRIETEEBICERLE,

412 AFP, AFP-L3 43ili, PIVKA-1 ®[d]
g % 17> 7= FFRIIEE: 712 B o e TEER O %
s~ — A —oBtER %2R L .. AFP TO
Stage 1 & 11 25 & &lfifi~— A —DPpiERIE
EITE EBIC ERL 72,

IS = — A — (2 RS O 4 A0 B
APl B3 LT, IFUIBRGIIC 03 2 sy
MR C IR T, BN, BEBEZIK,
PR 2 0%, AT EpIREZ S % 4 3 % 6 T4
AFP-L3 7yt % <" (% 2), /-8
Wi, FARER, PIIREGSE, NFERIRELS, AT
Wi % i 4 3 6l THEIC PIVKA-T @&l o
Yani% -1 (&3,

x1 EZEBY—H-OEAZEHEICL IBEE(n=270)

AFP AFP-L3 | PIVKA-II AFP+ AFP+ AFP-L3+

D D D#H AFP-13 PIVKA-1l | PIVKA-II
Overall accuracy” 67.8% 70.7% 78.9% 68.1% 74.8% 80.0%
BE 0.7% 18.8% 42.1% 42.7% 63.5% 46.9%
HRE" 82.2% 99. 4% 98.9% 82.2% 81.0% 98.3%
PpV* 46.3% 74.7% 95. 3% 56.9% 64.9% 93.8%
NPV 71.9% 69.5% 75.8% 72.2% 80. 1% 77.0%

TP : true-positive, TN : true-negative, FP : false-positive, FN : false-negative
* : Overall accuracy : TP+ TN/TP+FP+ TN+FN. ** : Sensitivity : TP/TP+FN
**: Spesificity : TN/FP+ TN, *': Positive predictive value : TP/TP+FP

** 1 Negative predictive value : TN/FN+TN
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<AFP> < AFP-L3%}ifi > <PIVKA-T >
(%) (% (%)
100+ 100 - 100 -
) 90 90 88
80- b 80 80 B
70- 66.1 70 85 70 66.7
60 60 - 60 |
52.3
- 48'1 46~9 d d i
50 ; 50 - 50
40 40 40- 861
30 30 —
20 20
10 10+
0 T T T L] T N T 0 T T T
Stage | Stage!l Stagelll StageV Stage | Stage !l Stagelll StagelvV Stage | Stage |l Stagelll StageV
B4 FEREOETELEBEEN=712)
#F2 AFP-L3 98 & E@FMPR (n=111)
 AFP-L3 AERHE(210%) AFP-L3 7 EREHE (<10%) i
(n=33) ' (n=78) g
HEERD (BRI 2R 27/6 76/2 0.0122
WA (+/~) 16/17 43/35 NS*
wERE(+/-) 6/27 4/74 0. 0295
FRBEZAL (+/—) 18/15 25/53 0.0444
PR/ S8 (+/—) 6/27 3/75 0.0317
FrésprRe (+/—) 4/29 /17 0.0438
fEERME(+/-) 1/32 0/78 NS*
HFREE (+/-) 4/29 7/ NS*
PMEE (/% - 1K) 6/27 23/55 NS*
* 1 NS : not significant
£3 PIVKA-TI EHEFNAR (n=134)
PIVKA- 11 BB (=40 mAU/mi) | PIVKA- || &% (<40 mAU/mi) -
(n=71) (n=63) e
FERN (BRI REN) 64/7 59/4 NS*
BB (+/—) 44/27 37/26 NS*
WEEE(+/-) 15/56 5/58 0.0403
PREEZAL (+/—) 37/34 20/43 0.0228
PIRRRE (+/~) 19/52 3/60 0. 0008
FrieiREm (+/—) 8/63 1/62 0. 0358
EERE(+/-) 3/68 0/63 NS*
ARG (+/—) 14/57 3/60 0.0099
LE &/ - {E) 12/59 15/48 NS*
* © NS : not significant
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HFIBAIE A 7 ) — = 71281 5 AFP, AFP-
L3 MiE & X PIVKA-T I > S L 72, 3
BEO~— D —2HMBOM Lice—p—¢ L
THOT, BEHEL 2 oflaabEickosT
I OFELZ ZRT 2 2 LOEETH S,
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Summanry

Clinical Utility of Tumor Markers for Screening
of Hepatocellular Carcinoma

Toshifumi Tada”, Takashi Kumada®,
Hidenori Toyoda®, Seiki Kiriyama®,
Makoto Tanikawa" and Yasuhiro Hisanaga®

Three tumor markers, alpha-fetoprotein (AFP), lens
culinaris agglutinin-reactive fraction of AFP (AFP-L3),
and des-gamma-carboxy prothrombin (DCP) are current-
ly used for the diagnosis of hepatocellular carcinoma (HCC)
in Japanese clinical practice. Despite its low specificity, AFP
is highly sensitive for HCC when evaluated along with liver
function test values. In contrast, AFP-L3 has a low degree of
sensitivity but has a very high level of specificity for HCC.
DCP has both high sensitivity and specificity for HCC.
Recently, the combination of some of these tumor markers
has been recommended for more accurate diagnosis of HCC.
We found that the combination of AFP-L3 and DCP
provided accurate diagnosis of HCC. Positive rates in-
creased in association with the increase in HCC stage for all
three tumor markers. The elevation of AFP-L3 or DCP
strongly reflected several pathologic features of advanced
HCC.

Key words : hepatocellular carcinoma, alpha-fetoprotein,
lens culinaris agglutinin-reactive fraction of
alpha-fetoprotein, des-gamma-carboxy pro-
thrombin
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