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Abstract: [ Objective ] To investigate clinical significance of serum PIVKA-II (protein induced by
vitamin K absence or antagonist- I ) level in primary liver carcinoma(PLC). [Methods] Two hun-
dred and sixteen patients with hepatobiliary diseases were enrolled in the study,including 105
cases of hepatocellular carcinoma(HCC),54 cases of intrahepatic cholangiocarcinoma(ICC) and 57
cases of HBV-related cirrhosis;96 healthy subjects served as control group. The serum level of
PIVKA-II and alpha-fetoprotein (AFP) were detected by automatic chemiluminescence im-

munoassay. Based on receiver operation characteristic curve (ROC),the detection results of serum
PIVKA-TI and AFP were analyzed,and the optimal diagnostic threshold of PIVKA-II for hepato-
cellular carcinoma was determined. The changes of PIVKA-II levels in patients with hepatocellu-
lar carcinoma before and after operation were compared,and the correlation between serum PIV-

KA-TI expression level and clinicopathological characteristics of hepatocellular carcinoma before
operation were analyzed. [Resulis] For the diagnosis of hepatocellular carcinoma,the sensitivity
of serum PIVKA-II was higher than that of AFP(93.3% vs 56.2%).The serum PIVKA-II levels of
HCC,ICC and HBV-related cirrhosis patients and healthy subjects were 7928.51+15694.26 mAU/
ml,49.06+168.54 mAU/ml,104.04+259.79 mAU/ml and 21.54+5.80 mAU/ml,respectively. The
serum PIVKA-II level decreased significantly after hepatocellular carcinoma resection (P<0.001).
Preoperative PIVKA-II level was significantly correlated with tumor size,vascular invasion and
TNM stage(all P<0.05). [Conclusion] Serum PIVKA-II can be used for diagnosis and treatment
monitoring of hepatocellular carcinoma,while it has poor sensitivity in the diagnosis of intrahepat-
ic cholangiocarcinoma.
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JR & M AT % (primary liver cancer, PLC) 2 # JL#9
BHMBZ—, LT RS, HERRRE, K
MR I, Rt R b et S A e, R
Ao £ & A pe i (hepatocellular carcinoma,
HCC)  FF W 2 & 4w & % (intrahepatic cholangiocarci-
noma,ICC) #= AT 2 Bt 5% - AT P9 R /6 4m JEL S L & AL 55
# B8 HCC K 25 HBV B 40X, 4 5 RA M
F# 90% 2k £, 1CC ZIEARR T BB A Ko %
LR RS AT IR R TR B P, K R AR
T HCC, Rtk 2 bAA 4N @8 F K2 Eik
Fib 8 A 3 B B 25 R B BTG T TR £ & ik
R REEBEEBRAREG,

B AT A T PLC & 09 F- 095 7 7 sk A5 A R, F 36
& & (alpha fetoprotein, AFP) ;2 5% 5~ /2 B T HCC %
7 o Yo ) 8 o K F AT A 2% B HCC % % i
o) AFP {5 P M R 4 3 ik

R B A B AR 3124, 4 HCC 4 % 1
88 4], ok 17 4], S 21~81 %, T ¥ 545 56.4 % ;
ICC 28 % £ 33 4], % 21 ), 55 # 38~85 % ,-F 3
H861.0 F  THFAF AL B 1% 46 4], &bk 11 4],
ik 34~T1 % R SIS i RAS AT B
58 4, Jo bk 38 4], s 21~60 %P3 42.6 &,
AEHCC 2 %4aF , BHILBHEEE, LFEHh=
50 % & A Begktl 5 £ ICC EHAT, Fib=
S04 8 H52% % T<50% &4, HWaLEdad,
B b ) 90 25 F %M (P<0.05) (Table 1), X 44
RAT R AT @it F ok 2 90 R Bl R T
T B B BT AR AR B R A WAT S5 ALE (2017 4
M) o B ER TR it ek K Ao sk kAR08 9T 09 9R
1) (B A ik 5 Ak 25 4 A% v s A F P PIVKA- 1T ¢
KP)VE, A ARZREARERATEMRME,

Table 1 Comparison of gender and age of each group

30%, 1# K& AFP % P2 Index Healthy HCC I1CC Cirrhosis
FHERYEESY, B, vl () w2 P n ¥ P oy 2
RANGRERBHEED r s .
W F PLC FIB W A5 2 el 8 [, 13807 <0001° T 0007 0537 6760 0.007
B A T2 EL Age(years)

PIVKA-1I' (protein in- zf)o 23 20.659 <0.001° 23341 <0.001 0.663  0.259

duced by vitamin Kabsence

Note: Patients in the HCC group,the ICC group,and the cirrhosis group were compared with healthy control

or antagonist- Il ) & —#F 7
wOBL RN b Bg R (Des-
gamma-carboxyprothrombin, DCP), 2 44 % K $: =
RERAN-NFEFZAE2HZE, B 1984 5 Liebman
FWE RIRE AR, B R R A I PIVKA- 1T 2+ iy
R K VERT B R B % e 4 . Kim 5569 27 L & AL
PIVKA- 1T =200mAU/ml F= fi Bk % 13- 40 & JF 75 54
MEZLERE A2E S AL, B RS AH X TIER
& F i PIVKA- 11 5 A7 %4 b 69 AF AR5, L &
L ICC %6 P AR R 9 B LR . AR A T =
WA PLC & 4 F Ak il g 89 f i PIVKA-IT K
F LK F e vF PIVKA- 1T K7 89 W6 R4 17 & o7 28 05 )
EOR

1 M¥L57%

1.1 #rRst %
M AL B I 2014 49 A £ 2018 4= 7 A 444%

WP 2 & 2019 4 25 5% 10 4

respectively for gender and age by the chi-square test, *P<0.05.

12 HAR%E

WA AR ERSE HCC 25 F Rtk ar
B F ARG 1 A dik ICC & & KT8 f ik & THF
RF R ACAE AR A 0 fik , iR 2 B S HUKIR B oo
10min j5 , ¥ 4 & 69 do 7 AR AR A T -80°C k45 % &
EHm,

1.3 3% PIVKA- Il # AFP #n)

# B LUMIPULSEG1200 4 & 311k 5 £ % % %%
AL R Bt & PIVKA- I 4l 3% 77 & (5 4 24 50 Bk
X 4#)#e il fe 75 PIVKA-I1 5k % , & 1 ABBOTT Ar-
chitect 12000 4 A 3 1L 5 & K % & 2 A N & B &
AFP 4 m 3X 7 & (M3 8] ) 4l do 75 AFP 3R | 3K
&AL St M EAL EEF RAETEE A
14 %itsam

KA SPSS 21 kM8t AT A F oM, RAFH
Krih b4 EF ARG BB & kM) e B0 £
%, KA xR H I AEHFIE WAL (receiver operation
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curve ,ROC) 5 #7 £ iF PIVKA- I = AFP ) #im 25

Table 2 Comparison of serum PIVKA- I levels in each group

% It # % PIVKA—]] Ao ) F R 69 SR AR P T R IR

o HCC F R a7 & 5% PIVKA- Il /4 % 8 Bext ¢ 4
¥, Pr A HCC J%f&l «I‘w]a i PIVKA-1I & -F 5 4
7] HBsAg HBV DNA A4  JF 58 K B 58 &

Group Case PIVKA-II AFP

HCC 105 7928.51+15694.26" 8028.51+20827.04"
ICC 54 49.06+168.54 4.35+7.34
Cirrhosis 57 104.04+259.79" 18.18+43.42"
Healthy control 96 21.54+5.80 4.75+3.66

B R E 124 TNM 52 Fe i 8 510 K -F 3 47 4 41
YO AR, & TR A AR ZJA) s R A AR R A AF Be AT £ AR IS
P<0.05 4 £ F A it 3 & L,

Note : Compared with healthy control ,*P<0.05.

Table 3 The sensitivity and specificity of serum level of
PIVKA- I and AFP in HCC diagnosis

21 BmEH dF PIVKA-IT A F ik

HCC 28 % % AFP #= PIVKA-II K -F-80 2 & T
€ g 4 Aol B AR AR 28(P<0.05) . 55 B R A4
Fare, THFIF AR AL 4 PIVKA- 1T K -F 18 & (P<0.05),
12 8 2 4% F HCC 41 ,ICC 4L PIVKA- I & - w& H
& A2 £ L%t 5 & L (P>0.05)(JL Table 2),
2.2 foiF PIVKA-II 5 HCC W& K # W7 64 #ir48

@i HCC 2855 xF R (@46 KA H A2 L
FFRF A2 A & & ) Yo g, AR 4 ROC Wy 2k 28 R 42 & fn
TR & 0 B A o ST A TR 04 SRR
R FefA . PIVKA-1I :45.5mAU/ml, AFP.23.3ng/ml
PIVKA- Il # % £ 4 93.3%, "0 2 3% T AFP 8% # &
JE 56.2%; w4 T @A PIVKA-TT 4 0957, X T
AFP #5 0.808(Figure 1,Table 3), PIVKA-Il 5 AFP

Tumor marker Sensitivity (%)  Specificity (%) AUC
PIVKA-II 93.3 87.6 0.957
AFP 56.2 96.1 0.808
PIVKA- Il +AFP 96.2 88.2 0.968
B Curve source
—PIVKA-1I
—AFP
o —PIVKA- Il +AFP
E == Reference line
£ 06 .
7] !
|
041
021
0 0.2 0.4 0.6 0.8 1.0
1-Specificity

Figure 1 The ROC curve of AFP and PIVKA- I used
for diagnosis of primary liver cancer

MBS R E B %, AT @ ARk 3] 0.968,
2.3 PIVKA-II & -F 5 HCC & % Vs &k Jam 22 45 4 49
HH K
5 HCC % % % PIVKA-TT K F 5 6 & 5% 22
ARG AR K M, 2 KT PIVKA- I & ik K -F 5 1
% \HBsAg .HBV DNA AF 2L At Fo i 73 £ B £ 91 248
KXW, 5 TNM 580 898 Kb bk E 4R &
I 5 - He KT B 248 % (Table 4),
24 HCC & #F Ra7/J5 foiF PIVKA- I A& 49 % 4
F K37 HCC & 4% F RaT o i PIVKA-TT % 3
FF RE (7928.51+15694.26 mAU/ml vs 1405.84+
7989.51 mAU/ml, P<0.001), £ 5+ H 2 % % it 3 & 3L

3 3w #®
e A 6 % AR A9 PIVKA- 1 £ B X WA &,
866

H #)% HCC F 3 2k B, KRBT R & R A
/U Lﬂ}%%/\ﬁ CHFRFA AL A= ICC B F A0, KT
& PIVKA-T K -F £ HCC & %+ $#® 2 %45,
ﬁﬁ#&&éﬁﬁifkﬁ‘ Fodk Fbe AR T fo ik AFP K P £
HCC %3 ¥ # & &, 5+ B HCC K37 f 7% PIVKA-I
Bkik G B FE MWK RE RIS TNM 54
B A 2 E AR £ 2ok, do ik PIVKA-TT K F £
FREFETREBAK, T A %4 6 HCC 38 57 %
%ﬂ"ﬂl\%ﬂ#ﬂ?o
KRB LR IB = ik PIVKA-]] ﬂc%ﬁ/ﬂi
AT P B R BT R 4 # PIVKA- 1T
K-F £ HCC & %‘?%ikéé#%%'fiﬁw@i@}iiﬁu
3 RAVAT R 4 R B 7 R AT i PIVKA-I £HCC
Bt b B BT 6 4 R R R R, £ HCC F 89 5%
794 &4 F PIVKA-TT R-F 2 F % £k, Aikfs
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Table 4 Relationship between serum PIVKA- Il level and clinical indicators

of hepatocellular carcinoma

JURT 2m fe Fe 97 3% & A0, A 3 T 21
JOR AT G mies = A X A&

zlin(iical parameters HCC(n) PIVKA- I t P 4 7147, R K 4 5] 2 HCC
enaer o
Female 17 8745.29£1862382 .. o0 v 89 22 P U AR AT A 5K B LR L
Male 88 7770.73£15182.09 ' A2 P AFP a4 R B 5 A8 AT EK, %
Age(years) HER R P, KR ERAN
<50 31 14172.07£22901.58 0 0e HCC & % o7& PIVKA-II /& F ¢4 fa
=50 74 5312.97+10577.22 A% T AFP, dih PIVKA- T 4 &
AFP level(ng/ml) -
<20 4 S926=1258378 B 71 Je g AFP BV 55 A% &4, 4R
=20 58 9537.26+7768.83 ’ ’ # PIVKA-TI K+ H 8 T#RS
HBsAg HCC #%m) & ;& F £ iF PIVKA-1I &
Negative 22 8182.00+18244.94 |\ oo oa B A& HCC ¥ i% it 42 4% 5 B 4 AFP
Positive 83 7861.33+15070.56 . T
HBY DNA W £, W L BA m R 46 HCC
Negative 53 7452121612123 oo AN H 6 R R X AR H R T
Positive 52 8421.12+15388.25 : : MFEEFREG LN AARAE
Cirrhosis S SO Y L N T X R
Negative 30 9941.03+£15876.51 ) -
-0. 4 3 - TR AL R Z
Positive 75 T103.51s5655,18 000 0409 i PIVKA-IlACF 2 A 4.9 2 % T
Tumor size(cm) AFP /K F A2 5% Z o [RHE F 3 40 T AR
<5 40 1649.45+5921.24 3373 0.001 AR T, 3 = 3 B A4 i) s 2 5 I
=5 65  11792.55+18414.18 : : BB R A — R B,
Tumor number fa 3% PIVKA- I1 K F 64 4 ) 2 #F
Single 76 6392201267409 oo
Multiple 20 11954.72:2148029 : e B AR B AT MR FI AN — R
Vascular invasion };‘%— A , TH# A FRm HCC R g
Negative 49 4687.74£12656.76 o oo 97 AOR Y i B AR &4 T,
Positive 56 10764.20+17561.31 Ko dniF PIVKA- Il £k K 55 A& ﬁ
TNM st
S 6 1690.8356150.87 K2 EAED KRS RLET
>2 60 11182.96£1805243 000 0003 ik PIVKA- T #9 K ik 55 & 4 Bt 6 X
Tumor differential level N R AZE 4T TNM 4 20 = b 52 540
High, high-moderate ,moderate 58 4898.52+0890.47 2240 0.027 KEFREHEL, Y& FMNEKRBRA
Moderate-poor, poor 47 1667.66+19597.17 K A IR 42 40 TNM 4 314 3 Ao
BEAFmpe, m ICC AR T AEEALS L MBI KRFAL, ok PIVKA-TT KFAF,RF

LR, K % 3 ICC B % F PIVKA- I & F 5
EAFEI S AR, T #E HCC B %, %0 o
PIVKA-II K -F & A # £ 5 A4, % & Kanazumi
S 0R AR P2 B T b I i - 5K 64 AR PP SR R A 4 7
#2 PIVKA- Il /K -F 69 7 3 , 42 20 BF 52 o A7 K R 64 9% 161
5K XAR P42 A8 HCC & ICC B A R F 4 i 4%
Hx L RmpuE, Akt mithedd,
PIVKA- T 7K At & 2 J8 & W BT 8 45 i i 2 B LA
A8 5 He ,PIVKA- I 2 HCC #= Mk A2 % T bk i 95 4% 55
M GE UG Tk — F IR R

AFP 2 —H 48, B Taxa Rk, EZW

WP 2 & 2019 4 25 5% 10 4

# PIVKA- 1T /K -F 649 91 3 T 445 A s HCC B i
Jeit Az, doik PIVKA-II K- 5 & % 58 2 90 71 49
X, - RELRFFREELFAA LG HCC T
WAL E Ao B 28 TR)E ™, A4t af HCC & 258 A
B, faA&fik PIVKA-TIAKF LA & &80 RNE,
%4, ik PIVKA-TL K 49 2 % 38 %2 HCC & % 4%
T 64 36 7 v R 45 AR, A BT 70 A I HCC 7 ) F R g 48
’T‘*nl # f ik PIVKA-Tl £k K F 22T, mikk

# PIVKA- I K -F 42 & g 4F HCC s 2 121

b /B“] HCC 3% 77 37 & fo 7% PIVKA- 11 K+ 64 F %

}"‘E‘Lﬁﬂf]ﬁfflé’wlﬂﬁ’“x R LK %7 do 7% PIVKA-
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IKF5%% HBsAg KA Z £ x5 KR
2 RS R — 5k, Hitt— % & # ik PIVKA- IR F 55
HBV DNA 5 #]K-FZ o408 X af, LFRLAR
FHAFENL, A PeRETRE G THREMA
ZRIEHe, AREL S TS RHERLARTR
AR ABE A AR A BE—F e AR R

2 Fprik, fiF PIVKA-T A& B HCC &%

MRS RA, LEAMBES T AFP, A8 T
HCC -1 7 % 1 & , L 2 2 B A ) fo 7% PIVKA- I
Fo AFP K F | & m A 4] T3 & HCC 694 b7 L F 42
A o i PIVKA- 1 % 73 2 /8 am 8L 8 64 44 W R 4%
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