Evaluation of a Plasma PIVKA-II Assay Including
Microestimation in Hepatocellular Carcinoma
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a1 5 PIVKA-T HIEDE
—PIVKA- #5407 e —

SRKFELHABEE M CEME /-2
X B T B
(FRAELA AR

FRRE s X R EEB BT A MiEFREE 7' 7 b @ v v (protein induced by vitamin K absence or antagonist-1I,
PIVKA-N) ¥ BRI ARENERE (E-1023), E-1023 7 e o v -+ vETIGAL, BRENELTRC LEBRERE, 5
F o 7 AFERE (TZR-110) @ 3EY AWHIE L, FOE A& L. E-1023 1 X 2 HE T, 0.1AU/ml DA% Bk &+
5L, BENIEFIEYE T, FHIRESHIT8H (60%), FEETIFIH 16 (1%), BMEFF 48361 3 41 (3%) 2B LRL,
AR 3 C PIVKA-T BHEREETHD, FOEXEETH »% (p<0.001). *¥/, PIVKA-T & a-fetoprotein
(AFP) i A B, MEMAT L 0 IFEE O R I12964146961 (72%) @ ELx. IHIT, BEEHEIEIZ LY, F
Ml OEEEEY R L PIVKA-I OB IHREIhL. —F, iEEEEEECEREEHSEFEEO—Hr
PIVKA-I BEFARRSREN, AT NTHAERRECHARIT > sHHTh- . ok, €% I VKBEK I HFE
Mg mE TR\ Th, B> SEWF LRI, PIVKA-T OET, BELAEDHR, €2 3 VKRG D OEmREDE]
EREETH - . BREERAV PIVKA-T #ERE T, 0.008AU/ml U EXBML T2 L, BFAILMENET, FA
JaiE Ti2 52613360 (63%) BNEMETH -7z, E-1023 Ik X AJIEERE L, it coBdRo LR &, NFHRETOB
YR RD LR, B S ~BACHFEEACBT2BERG MM UL, iz, RECIHWER, @+ PIVKA-I EX
E-1023 ORFEREL TS » B SIC BT, TOBKEAOFIMCERTH -, 77 » 7 ABREEIC L DWE,
1 ug/ml L E#BMET B &, FFHMBAESTHIR21H] (56%) BBtk TH - 7cat, E-1023 TOWEKRITIL L, FEREECBREN
STOBRMENE RLEARS SN, L EOREENS, E-1023 1 X 3 PIVKA-T JIER, BH > ~#OFE, €5 1 VK
BEDEECEETAHLEND AN, FHEECEE~—»—LLTEATHY, EHK, BRERCI>HERNEDOHE
12, PIVKA-1 BEOFAIEOBNCHKEABRCERR ETL0LELbN. ¥, 57 7 AREERC LHIE
REETIEAHAR, FllEZEcs T 2 BRERED EEL bR,

Key words hepatocellular carcinoma, PIVKA-1, ELISA method, high sensitive method, latex

agglutination method

RES=m b v vV (protein induced by vitamin K absence
or antagonist-I, PIVKA-T) i3 €% § VKO RINEES 7 —
TV v FIIAE R I VKOFIABEENTFETA LT
BTsR¥EQTH DY, 4 Liebman 5% Wb R
7= (radioimmunoassy, RIA) B2 T, BELS® I2BEE M AR &R
5 (enzyme-linked immunosorbent assay, ELISA) 2 #i{+ v
1y FHERT, £BRERICEY 58 PIVKA-T 2HIEL,
FF#MBas% (hepatocellular carcinoma, HCC) i\ T, BRI
PIVKA-T OHBERDILBEL T B, SEHEFZA 7
# ELISA ¥ (B-1023)", &6z, E1023 17 €YD v —E4F v
FRELBL-BREE, 57 v 7 AEEE (TZR110" 2w,
HCC 24 UGEBMERR OO BHEHIC S\ T, PIVKA-1
ZWEL, HCC Wiz kit % PIVKA-I JilE0EAEOR
5, X5, HCC Lo PIVKA-I BHFIORE, BREE
kB PIVKA-T HEANEOBHEET BT LT oD T

MEELVFHE

1. % B4

SIRAFEERME—NEIC AR L, BEEE, Fik, 28E
BK, FH, TR SIC X VBN L x 7 HCC 9661, FFEE
(liver cirrhosis, LC) 79, 18 % JF 4 (chronic hepatitis, CHl
834, & ¥EAF4% (acute hepatitis, AH) 2041, &I FF %
(fulminant hepatitis, FH) 4§, BI&MEBHHITEL (primary
biliary cirrhosis, PBC) 21451, HCC Lis+ D Bt [E #5051 (5HE
200, BEM Y v ME 1, W36, REmE A F
MR 1260, TRERELLG, KEBHE 2 1), %k OEH A30M i
W|IPR KB L Lic. 7eds, HCC 96f1iz, B78pl, K1
B, F#60L10mTH - 1o,

I. RERRELS SUREE

Abbreviations: AFP, a -fetoprotein; AH, acute hepatitis : CEA, carcinoembryonic antigen; CH, chronic
hepatitis; EDTA, ethylene diamine tetra acetic acid; ELISA, enzyme-linked immunosorbent assay; FH,
fulminant hepatitis; Gla, 7-carboxy glutamic acid residues; Glu, glutamic acid residues; HCC, hepatocellular
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AL LT, RHIRBRCS.8% 7 = v BRS ) Y AR ED
E@ﬂﬂ%%%bﬂﬂbt.ﬂm&EmeW@ﬁmﬁﬁmﬁ
LR, Bohiclifiy —20CI THRML, HAKET
BEL.

I. PIVKA-T A&

1. E-1023 #fFi

ELISA @& EE L Lz E-1023 (=— 1 X &, ®F) I
raEEEY UTRRT.

1) E1EE

# PIVKA-1 =/ 7 m—FAdifkka—FLich » 724
CFCLTDH » TRRIEAER (10%EFRZEMTF, 50mM
ethylene diamine tetra acetic acid (EDTA), 0.75M NaCl,
0.1%~NvF s ov, 0.1%7 2k b Y v as U AEEEE
#; 0.0M pH 8.0) % 2511 ¥2HAL, EHic PIVKA-I
8.0AU/ml DEEFRE L E«FRLUTER 2 H8.0, 4.0,
2.0, 1.0, 0.5, 0.25, 0.125, 0.063AU/m| DEEHFEEH S
Wik, EEAEARAEE (EF AL 6ml BERZER+HER
K 6ml), BRMEL L 21001 FD25 9 FWEAL, 4CTF
TIBRHEIRIG S 2.

2) #2RIG

o RIGHRTE, SRS (I=vty ve— 80 AL,
ACTFTH» 7HBEYESIBREL, 0.01% Tween 208%F
0.15M (b5 bV ¥ AW TREE Lic. BB T, BERERR
itk (Rt v F—EREEHT R+ r v EVEHE) & 1004]
FoLTDH » 7WWEAL A CRT IRERKIGE R,

3) EIRIG

HORGRTH, 2) LRBEOHETRS], LT,
X Hz, 2, 2-azino-bis (3-ethylbenzothiazoline-6-sulphonic
acid) 18mg % 7 = vERRLEIWE (0. 1M pH4.2) 12ml THE L
%, 3% ERLAEARIOu] 2HEMLCFRLABREER
100¢] #4CIET, £TDOH» FIEAL, 20~30CIT 1 B
BRG€.

4) RisoEik

BIRIGRTH, ACTTRIGELER CmM 7 2{Er b U Y
5)100p] #E&TOH v 7IEAL, RIGEEL X2k,

5) RIS DNEHRIE

By THOLER (200p]) ORNES, 100-208 7 & &
PAKER (B3, R AV, BRKEGRE LTHE 405
m I TRIE L.

8) PIVKA-I fE~D#E

MR 75 7 AMEERL, REBCRXEY, M
PIVKA-I B#ARBEORBEYEALL. R, FRED
REHEEE ORED 518 5 h e BCEEE D b R R ARA
BROFHBHEEL R U B &4 7=y b L, R
PR, SHHBOEORNETE LRI « 2BRAEDOR
XEBOTHS S, EEARSRABROFEREEBE LR
Rl ke, B SEkmfeo PIVKA-I ExEH L
k. KWK T PIVKA-T {&120.063AU/ml 225 8AU/m! ¥ T
WENTEETH - 120,

B, HBEFALPNCRT, KELC LS PIVKA-1I filEr
fils ot

——

2. BRERC I AAIEE

E1023 7 e o v —Er o vREIEH LCBREEIC LS
PIVKA-1 #EREELX UTERT.

1) 81K

E-1023 @fEsk L ARRIC, #1 PIVKA-T =/ 7 v — 54
Ha—tLikdy 7, ACTRTDD » TRISHABRY 25
gl FHOEAL, HK PIVKA-T 8.0AU/ml OEERFEKY
BAaFHRLTEH I 8.0, 4.0, 2.0, 1.0, 0.5, 0.25,
0.125, 0.063, 0.031, 0.016, 0.008, 0.004AU/m] OEHEIR
Wd sk, BEERFRAGK, gRnifxL«100p!1 2
24y FREAL, 4 CTCIRERIGI L.

2) #2 Rt

#IRGKRTE, EBRBCTLICTTY v THRERL RSB
#1L, 0.01% Tween 20 €% 0.15M (L bV ¥ AWIZTEH
Bl BERTHEFFVEH S e b e v EvHEY 100
pl FODLTDH » FEAL, 4 TR T I BEREIE:.

3) IR

HORIGHRTH, 2) LRAKOHETRS], HEEiT-7.
XL, 7/ Nt F v F—EH 100p] F2oL£TDDh y
FIEAL, 4CETIBERIGE .

4) 84 RUE

HIARGHTH, 20, 3) LABOFETRS], RELT-
o, XhI, BEXBRI00u 24 CTTETDD » TREA
L, 20~30CwT | BfRIE 2 27,

5) RIGO&E

BEARIGKR T, ACTTRIGEEE 2mM 7 2{br bV v
L) 100u] #&TOD oy 7ICEAL, RIERELEZR.

6) REKDOIFHNE

By TEOLER 2001]) OBKEELE, 100208 57 0 %
SN (HI) ¥V, BREAKEHB L L THERE 405nm 12
THIE L.

7) PIVKA-T {E~DHBE

W77 7 BRALERL, RECREEY, B
PIVKA-I E#HFEHREOFREYTALL. KT, FRED
B EROWEDN 5B LN R EEL S EERRERAE
BOTHRKEELH U EEE2&4 70y F L, BEMEY
VBl L7z, 2510, BEmFONETELOhLE 4 2RIBOR
WEE D Fh S EEARFFRERR OB AEBEYR L
xR, EEEMGE, SEROE+RD PIVKA-I ExREHL
7. AT, PIVKA-T {#E120.008AU/ml 25 1AU/ml ¥ T
HENATERTD 7.

e, SBEMD 55, HCC 5241, LC 4341, CH414,
AH 3#1, FH 241, PBC 84, flgas@m@E22m, BFEA
2040, F191FI T, AR XU E-1023 12 & 5 PIVKA-1
HsExE—BAELEVTTo 7.

3. TZR-110 #fFiE

FESetrte vz Ay v aBREEBEEINSN,
PIVKA-T iHEShic0 A 2FAL, XV v 2 TRE
MBLEEOREILOWTHEe r e be v vkl D S
F o 2 ARERERIEEL Lic TZR110 (FEBSEEEKRS
#, TR & s PIVKA-T MIEER L TRT

carcinoma; LC, liver cirrhosis; PBC, primary biliary cirrhosis; PIVKA-I, protein induced by vitamin K

absence or antagonist-1 ; RIA, radioimmunoassay
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Te ey vRER GRS Y v s 0mg 15 ADDE
) EOBWRERTRER 0.2% 7 vliE7 AT I vEHESY
v VBB 2250 |, WM 25 RIEKIN L, FHE0EF TR
£, EHIZ (104L0A), FiE 3000 @, 5 5REOS L
o BMOSELTESA LIE (MERR) v REFRAK T2
5, Af5, SISICHAETL, 20f%, 40f%, B0 OF/IREMHEL L
fo. DOEBBEOO B, Bl 2BELRY, BiEEL, B
HEEARESPTED, TO1IEEATA FREKE T L. &
iz, vHF G Hie bt 7R b VEVREETF T v 7 ARE
(REO0.1ug/ml) % 1 R T L%, BEcHRLEL. 0
AT FiRR@52o0IRH L, REBEE 2 4 CRIGEY
BBRL, BEYROLHALBEL L, BEXRDVBEY
Bt Lz, BEXTRTREFARER N) 2R,

PIVKA-T #E x g/mi=0.1xN

CTEHELRY. PIVKA-T BEIZ ] pg/ml RELEELL,
kA 1 pg/ml, 2pg/ml, 4pg/ml, 8 pg/mlLAED 4B
Mz 4T THRRET L 7e.

7o¥s, WEEGO 5L, HCC 3741, LC 13 #, CH 14 41,
kS EEEE 106, &% ALH, 5898licis T, K&K X
O E-1023 X% PIVKA-I flExA—BEE BTk,

V. a-fetoprotein (AFP) BIEE

mE AFP 12 RIA B (F1+ Ky b RIA o ) (£1F
Ky M, HR) cTRELE.

V. SErEsLE

et eepg Bz 1z, Student @ t BEXFE W, p<0.05 %
Lo TEEEHELK.

15 ]

1. E-1023 (&3 PIVKA-T BIFEHSR

1. £¥EECO PIVKA-T

0.1AU/ml lExBH LT3 L, BEAILARYE T,
HCC Ti296F1-R58%1 (60%) »\Btex R L, BHEANCILmEmEs
P& BN (K1), AT, LC 16 (1%), CH 34
(3%), AH 2 I (10%), FH 1 #i (25%), PBC 7 #il (33%)
HCC LIS DM EE 5 B (10%) 23854 T, PIVKA-T Bimi
HCC &HBWIERTHH, TOEIXEFEETH- 1 (P<
0.001). %+, LC, CH, AH, FH OB 4#ix CH @ 2 5%k,
T, BEBETH -,

2. HCC w35 PIVKA-I {E& AFP E& ORI

BEREF S HCC @ AFP fHiz2>\W\Tix, 96Hi+664
(69%) »% 10ng/ml LA L% R L, 55 (57%) % 100ng/m! L+
%, 35@1 (37%) »% 400ng/ml LA Exm LTz,

HCC X PIVKA-T {E& AFP {H& ORIICIZE SHh 70
2 (1=0.15), AFP 400ng/ml & £ 516 15132
(52%) 1z PIVKA-T BB 5%, AFP 100ng/ml REDOEHT
L 416152261 (55%) WG AR bRt (K 2). S5, AFP
400ng/ml Lh & AWk PIVKA-T 0.1AU/ml Ll E% RS
HCC 129615696 (72%) LEHEETH ~ 7.

3. HCC i+ % PIVKA-1 {E+EEROMEG

BERNAETETEETH - 7z HCC 56 flic 3135 PIVKA-T {E
CEEROBGEYR 3R T. PIVKA-I HEEERERHEL
I EEE A SR (r=0.13), BEEH 3cm AT OB TN
Birb 4 B (31%) 1=, 3~Bem DBETIE 9 Fl=R 7 # (17%) &,

PIVKA-Il AU/mI positive
0,25 1,0 2,0 4,0 8;0 rate (%)
| 1 i |

Hepa.tocellular o5s e ome 00 0 00 00 o0 o0 5‘:.0 832s° 60
carcinoma  n=96
Liver I
cirrhosis n=79
Chronic . 3
hepatitis n=83 [ H
Acute I 0
hepatitis n=20
Fulminant 25
hepatitis n=4
Primary biliar Y

ry oi Y ::: be . ° ° * 33
cirrhosis n=21 8¢
Other malignant ;3

g se . . ° b lﬂ

tumors n=50 |oeeeaes
Normal 0
control n=30 '

Fig.1. PIVKA-I levels assayed by E-1023 in patients with various diseases. * Patients treated with Warfarin.
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sem LhE OBETIR3ABIF2261 (64%) 1= PIVKA-T Mtk %3
». 7%, BEES 2cm © HCC o 1 flic PIVKA-T B %
Zidh, FOMER0.11AU/ml LEETH - 2.

4. HCC Listo PIVKA-T BMEFIDRE

LC 14, CH 341, AH 24|, FH 14, PBC 74, i
mEdEE 5 Flic PIVKA-T BE#ARE LA, LC O 1H0
PIVKA-1 g% 0.15AU/ml L{EEBETH 0, FEREHHE
fThot. AH D248 L0, CH © 1 gl RIS 5 2
pEEMOREFTH D, CH D&Y 26127 -7 -V VR
HEETH-Tz. PBC 7 Fli3 26 stagell 7o\~ L VERDHE S|
ot MEBEEEETALNLBESNT, BE36, X
BEFERA 15, BEHERHA 1 ATWThdAEERES
Tholo.

PBC #E I3 £ U HCC LISt DU BREAC BT 3
PIVKA-I fEEREE VLV EDOEF T, mEMIBALN

AFP ; S
ng/al . . . °
.
10000 4 ¢
. L] . . .
3 . o ., .
.* . .
1000 °
° .
400 am— *
.o .
.‘.. . . . .
100 4 . °
.
¢ . . *
0 oo ¢ 5.' . . ' .,
o‘o": y . .
° L]
‘:" o. . .
e
1 [ l T T T
0.1 0.25 0.5 1.0 2.0 4.0 8.0
PIVEA-II AU/ul

Fig.2. Correlation between PIVKA-I levels assayed by
E-1023 and AFP levels in patients with HCC. No
correlation is apparent between these two parameters (r=
0.15).

A horizontal dashed line indictes the cut-off level of AFP,
400ng/ml and a vertical dashed line indicates the cut-off
level of PIVKA-1, 0.1AU/ml.

tusor
size
o8

10,0 . .

B AL AT 1=0.19), BEOEBELFELLA D
PIVKA-1 BMOEMDABR (K4).

5. PIVKA-I BBt HCC, PBC fliziTse % 1 v K, i 5
=7

1) HCC 8X U PBC iekirs e s 3 v K, 30mg 7 BE#

T-BIl,
mg/dl
25
[ ]
20] o
[ ]
15 ® ° ]
°« ® o
101 o
[o] o °
0O L]
5 o )
0.0
0063 013 025 05 10 20 40 89
PIVKA=II AU/ml

Fig. 4. Correlation between PIVKA-I levels assayed by
E-1023 and total bilirubin levels in patients with cholestas-
is. No correlation was observed (r=0.19).

@. cases with PBC.; (O, cases with obstructive jaundice.;
T-Bil., total bilirubin.

PIVEA-II
AU/ml

8.0 -

4.0

2.0 -

0. 25 1

0.1 -

0.1 0.25 0.5 1.0 2.0 4.0 8.0
PIVKA-I1 AU/el
Fig.3. Correlation between PIVKA-I levels assayed by
E-1023 and tumor size in patients with HCC. No correlati-
on was apparent between these two parameters (r=0.13).

0 T days

Fig.5. Effects of vitamin K,administration on PIVKA-1
levels assayed by E-1023 in patients with HCC or PBC. A
daily dose of 30 mg of vitamin K, was given intra-venously
for 7 days. @, cases with HCC.; O, cases with PBC.
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51k 3 PIVKA-T OFH

PIVKA-I &{ET, B> -#H2R DA HCC 78k LU
PIVKA-I &M D PBC HEAMIMEL BT B 2 3 v
K,30mg 7 BREAEEEKC L5 PIVKA-1 0B K 5 TR
kD

HCC ik, PIVKA-I OFiEIX5.7+1.0AU/ml, #{EIX
1.240.5AU/ml &, €% § v KBEHBC TEROET (p<
0.01) 8B, iz, FOELR (KME/FIE) 1221 7% T
5’97‘:.

—%, PBC =%+ T%, PIVKA-T OFfEX3.7+1.2AU/
ml, %{#iX 0.94+0.6AU/ml L HEDET (p<0.01) 258,
FOELRIZBE 8K THH, HCC e A E{LR E D2
Zbhichoto.

PIVEA-II
AU/nl

4.0 4
2.0 -
1.0 A
0.5 -
0. 25

0.1 A

T T T T

7 14 21 28 days

Fig. 6. Effects of vitamin K,administration on PIVKA-I
levels assayed by E-1023 in patients with HCC or PBC. A
daily dose of 30 mg of vitamin K, was given intra-venously
for 28 days. @, cases with HCC.; O, cases with PBC.

#

2) HCC X0 PBC KT 2 %2 3 v K. 30mg 28y
Hiz k5 PIVKA-T 0F#)

PIVKA-1 #fET, B> ->#w#bicus HCC 2 fiRy,
PIVKA-T HfE® PBC EEBI 2l BT B 5 5
K,.30mg 28 H R SE#FIC L 5 PIVKA-I OFB*R6icR
7.

HCC iz, 2H&bETE2RD, €2 I v KESI4AH
w2, 0.063AU/ml i D#HAGERIZZ Lo,

PBC 2 i \Th, PIVKA-T 2ET %3RS, 1#
HCC RfEI4RH L DML LA, BY 1822 v K5
BT PIVKA-T 12 2.4AU/ml TH -7, #E148HK 0.15
AU/ml H{EMERME LD, 21ABCIZRH R £ CET
Lz,

I. EREXICLD PIVKA-T AFEHR

fE AL 65 0.008AU/ml RFTH -7 & LH, 0.008
AU/ml LA E#BM &35 &, HCC Cixs2f1+3341 (63%) 1B
MrRLE (R7). —F5, CH, AH, FH T3 2t Tth -1
A%, LC 43%5l+ 4 #l (9%), PBC 8 @i 4 ] (50%), fhlksEs
BE Ti222604 341 (14%) W HBHASZR LI,

BA—#Ex A7z E-1023 X ARIER R LT 5L,
E-1023 ToRE#Z iz HCC 54%, LC 0%, CH 0%, AH 0%, FH
0%, PBC 38%, fllBEUHEEI%CH Y, BREEORK
13, HCC ToBMEMNE L 7e5 0, LC, PBC, MESELER
TOBRMKRLEEBERIADRT.

E-1023 wTEH A bR ER IDZHMENEWC THDT
PIVKA-T BB#x R L7 HCC 25 M5, Z05HKkD
XBETHE, 51 B0 AFP 12 2600ng/ml & BETH-
7o%, B0 AGITIEED AFP 12 20ng/ml AR OEERR LT
Wiz E72, 5 Al 4 FIREBEY 3em U ETH -7t &Y
1 ISR 2cm D/PNHETH 1.

PIVKA-Il AU/ml positive
0,008 0016 0031 0,063 013  0.25 0,5 1,0 rate (%)
1 ]
Hepatocellular 20 00 e000e © o
p_ ::::: o ° s o o ece o0 sssse 0 0| (3
carcinoma n=52 b. ee 00000 © 0
Liver 33338t
. A ® * [ ] .. L] 9
cirrhosis n=-43 | o
Chronic ;
hepatitis n=41 5 0
Acute
hepatitis n=3 0
Fulminant . 0
hepatitis n=2 ¢
Primary biliary .
. X ° . (X P 50
cirrhosis n=8 .
Other malignant |5 o o o o
xR ° L 14
tumors =22 lgeese
Normal : : : : :
control n=20 : : : : : 0_4

Fig. 7. PIVKA-I levels assayed by high sensitive method in patients with various diseases.
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PIVKA-II g/ml positive
(_) 1 2 4 8 rate (%)
o000 oo e P
Hepatocellular o000 o0 ') o o 57
carcinoma n=37 : : : : : : ¢ : :
L. o0 °
i1ver o 90
9
cirrhosis n=13 : : ° 23
Ch 3 © o o °
ronic e o0
hepatitis  n=14 e . 21
[ N ]
Other malignant X °
tumors n=10 :: ° 20
o 00
Normal TR 0
control n=15 eoes
L

Fig.8. PIVKA-I levels assayed by TZR-110 in patients with various diseases.

VP16 500mg/5days
PIVKA-II B
AU/nl
*—o
8.0 4
4.0 +
2.0
AFP
1.0 4 ng/nl
OO0
0.5 4 100
0. 25
(O eeemenem i iceiitianntcrn et ticsenenetonn san o) - 10
0.1 4
L T ¥
0 28 56 days

Fig.9. Changes of PIVKA-1 level assayed by E-1023 in a
patient with HCC (male, 65 years old).

HCC Lisbc, E-1023 Tizlatis st s, KRBT CHRYE
Ll RfEGIE, LC 4460, PBC 14, (b EWES 1 6T
BY, 20O LC 4 PIRETHFHERROEERT, PBCO 1
B, RBBHESED | I, FFREH> -5 iz HEk
BEXE LT,

I. TZR-110 (z &3 PIVKA-I RF#E

REAZLFBRM TH 7. —F, HCC Tz, 37HIH214
(56%) 201 pg/ml LA EOBEER L, B4+ 104

PIVKA-I
AU/ml OP.
- ©
0,13 7 AFP
0,063- ng/mi
)
0,031 100
0,016
I 10
0,008 (e 0
(‘l ‘:I 3‘0 8I4 §9 days

Fig.10 Changes of PIVKA-1 level assayed by E-1023 and
high sensitive method in a patient with HCC (male, 50
years old). OP. indicates the time of the surgical
operation.

(47%) M2 pg/m LU LThH-7 (K8). HKEATIE, LC TI3
il 3 61 (23%), CH T14pleh 341 (21%), MR BBIEEE T10
e 2 i (20%) CREMTH > e BMFUT T b 1 pg/ml
Thoic.

Rl —#afka By e E-1023 I X AHIER R E &+ &,
E-1023 TOREMZIE HCC 62%, LC 0%, CH 7%, g
EE10% T, TZR-110 12 & BEu#EL, HCC LIS DGR
EECMBEELEES TOBERLE KrEAN LA,

V. HCC EFIDEKE AL PIVKA-TI OEH)

E-1023, BREREIC L 5 PIVKA-T JIEAREDREEICE
FAThHHZ ERRE LA HCC 3 GIDMKRERY TR,

9 1z65R B ik HCC AN HRKREEF O PIVKA-T OXEE%:
3. AL VP16 100mg/H, 5 AESAREHEL 22 —/VIE
f7LC, partial response OHBEHRIE S RCHIBE T,
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PIVKA-Il
AU/ml PEIT.
—e

s 1 HH P

20
1,0
05
0,25
0,13
0,063

0,031

OP.

0,016 1

0,008 1

0 14 35 89

119 157 241 255 days

Fig.11. Serial changes of PIVKA-1 level assayed by E-1023 and high sensitive method in a patient with HCC (female, 58 years
old). PEIT. indicates the times of percutaneus ethanol injection therapy performed.; OP. indicates the time of surgical

operation.

PIVKA-1 2 8AU/ml LA LOBEE X 1 0.7AU/ml Ic{E T2 8
1.

K10w505% B ¥ HCC FloEFR&EE+ O PIVKA-1 {E &
AFP fi%R+. A2 HCC R LEME T L 72.
PIVKA-T % E-1023 i THFMaTH & LML R L, BRELE
W X B B RSETIIATET0.06AU/ml A HAFH 0.008AU/ml &
N EETREDIT.

K158t HCC FloBEKRERYRT. Afld=2/ —
NBIEREY T - B EM L T Lz, PIVKA-T X E-1023
VTSR 3.4AU/ml Th o1, REMEEBRELLRED
. ZITHBREERCLARENELTS &, 0.04AU/ml &
REMERL, FH%, 0.008AU/ml RFOAERERC F T
EF L7

% 3

HCC mEH~—H»—& LT AFP R & &h, HCC 0@
BT, Bl L UHREBHROHE, BROTHLEDEEL LT
BRECEL VWb hTuwad. LL, BRZMOESIC X
b, AFP B¥flo HCC ot AEmL 225 h, —BREN
PORREOBVEEY - —BEER TV D,

i CELESNABEBEOACTHREIRFTHA T b
e vRE, X, XBF, F=71 v C (protein C), 7=
F4 v S (protein S), 7w 5 A v Z (protein Z) 7z £ D—FED
EBEHER, SHROBBCE TR I vVKEBEEILT, E
HHEYETORTFCEREIRLY, ¥, ChbHORERT
REEBELXETIRFLLIEHIND DL, €231V
KOBFENLERZ EhSHE 2 § vVKEENHBERTF EFHIN
Twb, —F, ¥ i vVKORIREERSL, 7—7 7 ) vigd

DE s I vKEAHBEOREELZIT TV HRETIE, BRERT
DOHEMHLIZEEFRHEIN T 58, BENCRELEAR
AHETE. ThHDREE[ILE S H (protein induced by
vitamin K absence or antagonist, PIVKA) t##3h T 5.
PIVKA Wit FhFhov  : vVKEEERERTCHIGLE
LOMRELELTED, e b e v viciind 2 PIVKA #
PIVKA-1 &% HE L, REC, PIVKA-M, PIVKA-K,
PIVKA-X, PIVKA-protein C DHFZELHHA TV 5.

il co7 et 2 v EVOERICE LTI, $T8)~7
FrThHBT v EVHBHED S v BREE
(glutamic acid residues, Glu) @ 7 {1 DRFH DL K F oMLY
ZFTr— AR AR T VBB (7 -carboxy glutamic
acid residueds,Gla) KB EH, TE e b rv v 5"
O Glu DH A EF v AbIIZE 2 § vKAALET, EX
FEbEvEVILRED 1 S FRCIED Gla sidh, b
D Gla #ALT Ca LOEEELETHILICLD, 7P
BvEYE LTOBEYRETS. LT, £x VKR
TRER, TR br v EVAROBTHLIFORERELLT
12 Glu 925 Gla ~DE#EA I n#E <, Gla &K<, Ga0d
BN ic REETRISRE 2\ A 3 599, PIVKA-T &
ORI A MR VAT S RRE S 7 b e v ey ORK
ThD.

LlEX b, Zh&TPIVKA-T OfzE L #  vKAZ
M OBW, REOEEE LTAVbATERD. —/,
Blanchard 57 %, i PIVKA-1 # RIA i CHEL

AH, LC e B WTHBR T2 LHE L. & 5ic Liebman BY

2, FREOFHEYEWT PIVKA-T ##I%E L HCC 9%k
PIVKA-T QEEXZD, Zh 5Ot 5 PIVKA-T BE




FFalafE o PIVKA-I 543

i, CH, BBEFFEICLL, 32 CBRETHD - LA BRE
L. AHTHELSY 12, Motohara H° AMER L7z, 7
o — AR AV ELISA #iC Tl PIVKA-T 2=
L, HCC m67% i PIVKA-I OB x#&», PIVKA-L 1
HCC DEBE~<—N—& LTEHRTHAE LTS, SHESE
AMEFA LRIER (E-1023) 12, AR L2 6% L1z ELISA DR
e, RIEHC BRI R MABAR SRS DOTHAS". Tebb,
v, ) vESRABEO M, L PIVKA-T 38, £
nafE L~y AOBMEEEEL, B0 hiMigkoRn
L, FE7e brvEviRe{EXeT, Lk PIVKA-L &
DRBRIC RIS Y BT HGEEARERHEIL, Z 0Ny
HERCANT VWS,

F£0 E-1023 ¥ B BETIE, 0.1AU/ml Ml Ex B
+5 &, HCC 96015861 (60%) 1= PIVKA-T BBt a o, %
¥, BEANRS Abh. —F, fLEE T’ LC 1%, CH
3%, AH 10%, FH 25%, PBC 33%, fhlEss@EMmEE10%ZB%
pais, WThi, HCCItlh LBMRIZEETH > 7. BHE
B4 LHlERE A, HCC @57.7%w PIVKA-T Bt %R
pid, LC Tit, BHEhih e LTV 3. Fi2, K
5943 HCC 52%, LC 4%, CH 4% OBMREEBTV5. bt
Ih HCC, LC, CH S0 @MIFERILE » TALEE, FEC
I3 PIVKA-T filERi: HCC e+ 2% EHIc@ER T 5 &
Exbhic,

AFP ® HCC #RM L EB L THLHE, EBADME
AFP @ FFBA 10ng/m! THHZ L X b, i, 10ng/ml %
Ay b A7{HET B E, HCC DRBT%IC AFP M THD—
%, LC ® CH T 3:DRDA0Y%, 22% & LB S EiBHR
REDY, by bA7{E0.1AU/ml & Lic PIVKA-T 0 FH
Ay bATZ{E 10ng/ml & Liz AFP X b di&MIFEEFD
HCC BREMD E VW EEXShD. ¥1z, AFP » o F 4+ 7{E%
HCC RN EVWEEbh b 400ng/ml KEBETS &,
HCC @ AFP BEMI1349% T, LC, CH TIRKDBD 3 %,
1%EB/EXIRTE O™, PIVKA-T 124 » + 7 {E 400ng/
ml & L7z AFP @ HCC #BHICIIETEHT2bDLEELHA
.

HCC % 1 20EH~<—»—0ATHMEFHCLH THZ &
RBEDE ZARTEETH H, AFP L xhucx+ 2 HEED
BEVERE~—d—2fAABbEeDdI LD, ZHBRLED
BEANILEN TV BY, ZEZEOKR LEMICBTIL,
HCC 96 #ivh PIVKA-1 0.1AU/ml Ll - DFEFE584 (60%) T
BoleDIR L, AFP400ng/ml LA = DOFEFIZIEH (37%) T
Hote. bz, PIVKA-T 0.1AU/ml LA E& B\ i3 AFP
400ng/ml LA L% 7R3 HCC DEIERI2% ThH-7cd L D EX
H&, PIVKA-T & AFP BEWIEA bl L EE
FA-EWLB,

HCC o #& & PIVKA-I HICEI L Ti, EHE 3em L
TC31%, 3~5em TT7%, 5cm LAt T64%ic PIVKA-T B
B2, 2em DEFITIZ 1 FlIC D REBMEFINR DRI BED
B2 0.11AU/ml L EEBETH 7. LidiaT, SEOR
TR PIVKA-T 128/ NS TO BN RS X CRREIZEL A3,
BB 3em % #8x 5 HCC OBWHEIC B TIRER TV B &
Exbhi,

HCC LI 1961 PIVKA-T BB R Sh, fhizid
SAU/ml % BHEMEp b 2 bhict, ZhbOBBEADRE

AEDAENEEE, PBC R LOMEITS -#fl, 7—7 7 )V VIR
FHEETH-72. ZOEHELT, BH 5 RO 2B T
OEFBRECIBE R I VKORREEY, V-7 7 ) v}
Blzlsvsr s vVKOERRRICIAEEL TS, iz, B
5 BT PIVKA-T 2By A vEEIZEBEIAD
he, BEOEEAD L bbb PIVKA-T B4
bhtz. ZDZ ki, BBt > -k, HCC Tabha
PIVKA-T & Gla B O¥LI L7 PIVKA-I A& b,
E1023 XA MERCRETAHZLbH 528, B> ~#HD
BEet+ R TORTEEI L - Tit, HCC & Gla @&D
Rirsd PIVKA-T BAHELTHATESELAD Y, Z0HEKIT
AEERICIIRIE LI LI LD EELZ TS,

HCC i+ 3 PIVKA-I 0¥ 4% 3 vKEZHIZ>WTIEZ
RETEAHMNIATERLY, REALLERERIBLL T
e WOBRBRTHS . Liebman 5%z s 3 v K10mg % 2 H
Rl L 7 R PIVKA-T % RIA I CHIE LR, ©
2 3 VKRZHEEL PIVKA-I OETx&5—%, HCC &%
ERCTIEHLLEEBRRLZ S o7& LTV, Shah
522 rat © HCC BiEEEH S, HCC @ PIVKA-I 2%
IVKICERZIMTHL EBEL TV 5.

34, HCC THE T2 PIVKA-T L5 »#CT
HE-+% PIVKA-I 2E % 3 VKB L5 RIGHIC TEZ
LIEA»EN X BRET A7® PIVKA-T BHo HCC fl&,
PIVKA-I B PBC HEGIZE £ I v K,30mg 7 BfIBH B\
Vo8 AR AR LA R, HCC #l, PBC HEM L b IC
PIVKA-TI OETXHRD, 7T BHEEESITIZ, TOELEIR
HCC, PBC, & LI3IERETH »7z. T, 8HER SHITIE,
SEBRE L2 HEALAINEELE R, UELD, €21
v K.30mg SH#EROREH I £ » T, HCC TD
PIVKA-T ELREH 5 - ¥R PIVKA-T & 2 &51+5 Z Li2H
HThh, ¥x v KBEN, BRCRARSKEO PIVKA-1
DFMCIIERLETHEEL bR

Liebman 5% OHE L HRARL D Z LCBEL T, #H1
10mg 2 HiElOHB 5L, EHZ2 30mg 7 HEH 5\ 1328H
RlESRBENDDIE, 5T, 5D PIVKA-T Wl
ERHIAE ST AR THAORM L, EERIFEERTHS
720, WHOHETIE HCC BBlo L 2 3 VKESRIEKT
PIVKA-T & {tizis b DD, PIVKAT Aoz AETL

T, ELKCALER LB TRIE L i X AATHEME L &

zZhbhn.

Bk, HCC oEE~—»—& LT PIVKA-1 fllEEI,
mEA(LERaECEHGRH L, 25 0REFRETLLT, BiF
5o MoEE, V-7 ) VIREORE, £ & I VKEFOEK
ERRANTELLENDD, ThHoEBEYRATIZ LI
n, PIVKA-I © HCC HRUIEHICHLTALELLN
%

EREEY A\ PIVKA-I #EAEC & 28T, 8%
ED L4 H0.008AU/ml RFEOREBRIUT CH 7o,
E-1023 AL REROFETIL0.1AU/ml ¥ H » b+ 7{EE
LTwaAYR, SERIZOH v b A7 EEHIMETEASHERTS
BEAMNECTRHEIARVEVLWIRELDL, BEAOD
PIVKA-T 12 & HITfEv by, MAICIXFEELRWATRER I E X
bLRA. ¥, KEK L5 PIVKA-T AR AL BBIFEE
BHLOBTII- XD RPITEBHKMT AFP £ carcinoembr-
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yonic antigen (CEA) #12 U & THMOER~—~» — L 13K
ELRLBHTHB.

¥io, HCC 2 L HBRESB TR, BREETHELY »
b A7 H% 0.008AU/ml B E L4, E-1023 CHIE L
BELHET AL, HCC THF 2 5 iic PIVKA-T 2MH 8
h, BHERIIS4%»H63% A L. —J, CH, AH Tizk5
MR I Lt evb DD, LC, PBC, {iRESEE TL &4
4, 16, LEESBEANEEL, BREECI A
EIEBERLEEAEAN R LND D, —REKNITIT
0.1AU/ml % H o v+ 7 & L7 E-1023 KX BARETHSTH
HERbRI.

L L7s s SERERI TR Tk & 7t -7z HCC 54l
DWTARDE, 58I 4 Flix AFP # 20ng/ml LT O EME T
BHoteZ &, 5PIF L FIVEBRE 2cm ONFFHETH -7 &,
Esle=g 7~V RERECRIE L, E-1023 =T PIVKA-I
et bt b MEREY KL L, MENTIC T PIVKA-T 258
Liz HCC pihbhicZ &, FMMKTHENET X 5
PIVKA-T #ZB)L7z HCC B bhicZ s E X, BRE
ik B PIVKA-T BEJEOHFAER > hilbhb.

—7, BREBC CHARERES D VIXFARBEH 5 -#ElT
OBV ET AR R LTIZ, E-1023 = X 5HIET
BohtREEAKRKL, €2 I vVEKORNEERIL X 3
PIVKA-T OEFEHROTESLELZOLNRD. ¥/ LC FITH
RREE L BB L A LTI, B IFTE
ERBLEEHAThTc &L h, BMETIHRERSEC LS
PIVKA-T HEOTEEYELTH3H, ZDOZ L2 HCC D
B~ - LTOMBEELNES. Lr L bAgEkER
AR > >WOEE, FFHECERE LS PIVKA-T
WERELITS Z &%, PIVKA-T EEH 5 LEMELLE
HCC ok @8, I 5, FFHERF &V d HCC
AVRZIA—FTDOHCC 227V —=vZ7FEL> H0EE
ORI, 98, B-1023 w X aHIE &, fER L b iER
EOHENEREBbhi.

TZR-110 2B R 5" 12 & b EWAOBRE LERICAR L hic
PIVKA-T BIE* v VTHBH. 7w b e v vz a b
rvEVERBRIGRIGE 8234, PIVKA-T i LTHRE
BOREMETT. —F, 7o b v iz Ay v alBickE
AN B PIVKA-T 3BE &\, TZR110 12 Z 0B FIH
L, file bt Fmbr v v iR REIRCTT v 7 ANF
L, 7rtryEVvERRERELICEBHLOT T v 7 ABRE
RIS X b PIVKA-T #¥FEETHLDTH 5.

EED TZR-110 % F\u 7l ©ix, HCC THmE Bk
EH/ ORI, E-1023 TOREEFICL L, LC, CH, TOB
HRHNE B EEN A SR, HCC BHicisi A RIS
BEErbR.

B#ic HCC iwk\3 5 s PIVKA-T O +B#FBELTT
HBHH, BEL® 2L bRk E E#F O PIVKA-1
FRE LRER, e FEEERRRs 50 PIVKA-I 0L %
WEL, FOBFL LT HCC TOF e v v ¥ vHREGDE
EFEIZ LB R I VEHRM 2RI, 7 —HlRFy
NMMERISRORSEC L 5 LRI L. xT, L0
BT, HCC THEMICHRMEY TR Lz &, BREECHE
BB RBRL, {LERECTET LA, =2/ - RER
ERPFERIC L VBRI LA bhiZ &1 HCC B X

#

% PIVKA-Il EAXHBENCHESED. LhL, Zhey
HCC DR RN & 70> T, ZHHNCIERIFMRO PIVKA.
I ELESEINT HAEELEZCEETH DO TR, 44
DEHEETLLDLEbhi. LK, SEORHTIRER
B X5 PIVKA-T #ERMECT, HCC % X OF Tt
R7g LC T PIVKA-I A Ehicz & L 0, ZhEtogg
ETld PIVKA-T iR his CLEMLy <1 epn
HCC % LC &< PIVKA-T DOEENTTEL TV BELE
ETHIEREL DR, ZhALD4EKARKY B PIVKA-T o
FEL REEBENCRE T 2LERHS . BHE 1 HCC ¢
WS4 GE Ay PIVKA-T Refar T - 8, @i
23401 E-1023 0 & et PIVKA-T B3 1 e,
7o, R PIVKA-T REBHR9flAbhi b HE LTy
3. o PIVKA-T B in s Sk PIVKA-T %eg
WHIRALNDZ L3, 47p &b, HCCHRRICTELE 2 h s
PIVKA-I BREETHZ &L, EHITIE, EENTot
PIVKA-T #EREC THDTRHINB HCC 1"FELS 3
LEEABRENCERLTCWBLDEBbNS.

= ]

BEAB LV HCC 2 EULEABHERRSE, MOELERS
FwT, E-1023, BRELE, 37 v 2 ABEED SEYAL,
Mmifk PIVKA-T %2§IE LU TORRL B,

1. E1023 im X AWETIZ0.1AU/ml &b v b A7 ETH
&, BEALFNEET, HCC R BT EREBNITEE, 1o
BUYEERECLL L VERCBESELYRD, I hBEERRLLE.

2. HCC %, AFP {#& PIVKA-T f{& (E-1023) X ix#b
MIriEREAR ST, AFP EEOFITHER PIVKA-T B#
R L. SHICHEEMEIC L D HCC DBMisaim L.

3. PARMBECHMNBE > sHOXALhBEFTIIES S
vKORREENFRREZEL Hh 3 PIVKA-1 ERFARLD
. X, €23 v KBEC L) HCC 1, BH > ->#EfLd
i PIVKA-T OETHZLIE.

4. BREBC I HBENE T, B ALZE200.008AU/
ml RBOEMEL R L, E-1023 1L, HCC ToBMRI\ET
h, AFP {EMEFR/NTE L DI eI AR ALY,
B 5 - HIRF FIHERB R FREEA cOBHA LML
1z,

5. BRESB L AHE TR, E1023 w THERER
HCC DR RE &Y Rk LICEEFI L A b AT,

6. 55 v 7 AWREE L BRIETIZ, E-1023 TOWERR
L, LC ® CH TOBMRNE < e 2 EAAZ LR

Ll EOREREN S, E-1023 1 & B PIVKA-T iz, Bit) -
BOHE, U VKBLOEBCEETILERD BB,
HCC BB ~—»—L LTHEATHD, i, BERERCS
HMBAEOHEE, FFHELYERTILERD LD,
PIVKA-T {B{E® HCC D@¥i-elkkE R g Rk #7
bDLEXBRE. ¥, 77 v 7 AREEC X HWETE,
E-1023 TOWE K L, HCC B¥ic it % REISH LS
zbhiz.

| 3

Boafx DhE%, BN L ERERIE 0 & LicBE/MhiE—8EC
BELIMERRLET. B, RBEEOMEELE Y ¥ LIRER
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Abstract

Plasma levels of abnormal prothrombin, defined as a protein induced by vitamin K absence or antagonist-II (PIVKA-T),
were measured in patients with hepatocellular carcinoma (HCC) and other conditions. Three methods of measurement were
used: enzyme-linked immunosorbent assay (E-1023), a high sensitive method using an Avidin-Biotin system, and latex
agglutination. Using E-1023, 58 of 96 (60%) patients with HCC had a level=0.1 AU/ml, whereas the positivity rate wag
very low in patients with liver cirrhosis (1%) and chronic hepatitis (3%), and zero in normal controls. There was no signifi-
cant correlation between PIVKA-Il and « -fetoprotein (AFP) levels, and 69 of 96 (72%) patients with HCC showed positive
results when these proteins were measured in combination. In patients with HCC, vitamin K, injection induced a reduction
in the PIVKA-II level, as it does in patients with cholestasis. By the high sensitive method, all normal controls showed val-
ues below the cut-off level, 0.008 AU/ml, while 33 of 52 (63%) patients with HCC were positive. Compared with the results
obtained by E-1023, the positivity rate of PIVKA-II in patients with HCC increased, and a patient with small HCC was posi-
tive for PIVK A-II when the high sensitive method was used. Although the positivity rate in patients with cholestasis or liver
cirrhosis was also higher, the high sensitive method was useful in evaluating the clinical course in some patients. By the
latex agglutination method, 21 of 37 (56%) patients with HCC had a level =1 ng/ml, but the positivity rate was higher than
the results by E-1023 in patients with liver cirrhosis or chronic hepatitis. In conclusion, PIVKA-II measured by E-1023 in
combination with the high sensitive method seems to be useful as a tumor marker of HCC. Specificity for diagnosis of HCC
by the latex agglutination method was considered to be lower than that by E-1023.




