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[ Abstract] Objective To explore the diagnostic value of protein induced by vitamin K absence or
antagonist - [[ (PIVKA-1II ) in non-infant with acquired deficiency of vitamin K-dependent coagulation factors
(ADVKCF). Methods PIVKA-II levels were measured by ELISA in 50 patients with ADVKCF on day O,
3, 7 after vitamin K treatment. Prothrombin time(PT), APTT, FI[: C, FVI: C, FIX: C, and FX: C were
analyzed simultaneously. Twenty healthy subjects were enrolled as controls. Results The average level of
PIVKA-II in ADVKCF group was (3.83 +1.40) wg/L, while (1.30 +0.54) pg/L in the control group
(P <0.05). The PIVKA-TI levels on day O and 3 did not show significant difference [ (3.83 +1.40) pg/L
vs (3.79 £0.66) ug/L, P>0.05], but decreasing significantly on day 7 compared to the control group
(P<0.05). The PIVKA-II level was (3.78 £1.30) pg/L in patients receiving plasma transfusion, while
(3.91 £1.49) pg/L in no-plasma-transfusion group (P >0.05). Coagulation factors I, VI, IX and X
activity which decreased significantly before treatment returned to normal range after one week use of vitamin
K, leading to complete correction of prolonged APTT and PT ( > 100 seconds). Conclusions The PIVKA-
II level in ADVKCEF patients is significantly higher than that of healthy subjects within one week treatment of
vitamin K, which is not influenced by plasma transfusion. This study suggests that PIVKA-1I is a more
sensitive parameter than APTT, PT and the activity of coagulation factor, which could be a valuable factor in

the early diagnosis of ADVKCF.

DOI;10. 3760/ cma. j. issn. 0578-1426.2014. 02. 007

YEFF HAAL: 215007 JRM , 8 4250 — O O B B ML iR B 73 57 25 X L IR 167 oo ( B/ R KRB e,
PRI 6 KR (RAL ) s RN I BER 35— = B VT34 MU 5 I (BRI & A% R IR

WAEVEE MR K, Email ; chhf1224 @ 163. com



FAE B2 2014 4E 2 A5 53 55 2 ] Chin J Intern Med, February 2014, Vol. 53, No.2 - 105 -

[ Key words ]
coagulation factors

Coagulation protein disorders;

B ILARATELE A R K AR B i K B =
i (ADVKCF) 2 iy TR A 4 A2 3K 26 5 k= slp)
FHBERT, 5 R EE M A T VL IX . X A RE e 1~
e A I4EE R K sk Z s H R R E A1
(Protein induced by vitamin K absence or antagonist-
11, PIVKA- 11 ) ZKF-Fh e, - B4 B [ & PR i
R AE B9 R 2R B 5¢ T PIVKA-IT 76 HF 22 )L
ADVKCF 1 B2 W1 i SCR DUAH SR GE , A58 I B
T 50 {9532 B 1) BEORE AT SE B8 % o0 A, dRGE
Wmr,

ARIFNF %

1. %R 2011 4F 1 H & 2012 4F 6 H ke
T ES — O O EB#H L 1 50 4k 5L
ADVKCF 3 SEIYAERS 38.2(2.4 ~88.0) %, Horr
Y3149, 40 19 i), BEdF 20 GRS Tk
—O OB IE 3 K S0 B, E 251 R4 5
(1) & ARFHBAL % A L, G o B Jok 286 B 5
B 42 151] (84% ) , 1L JR 35 15 (70% ) , 171 Ji 7 ik i1y
i 15 % (30% ), &l 11 4] (22% ), B AE 12 {3
(24% ), A 352 7 B (14% ), I I ol £k 5
14(2% ), i h L 1] (2% ) 5 (2) Horb 16 4] 2
BAEANGEAT ML VAIT S s TR

2. BWHKHRE : (1) I RS WH45 4 ADVKCF'
(2) Wk I SR ] (PT) L APTT S K 5 1fi /i i 7]
(TT) 4475 115 (Fib) Al D-— %44k ( D-DI) iE % ;
BEMPF I VI X X A28 (FIL: CLFVI: €
FIX: C FX:C) FF;(3) ML h i 5] 7 1 262
PUBEMLABLZE, Horh ke 3 9], 15Uk 46 1), — %R
SRR 1) (1 R M E R ORI ST, A Bk
Y LB RI) 5 (4) 4E 4 F K R K T
B

3. PIVKA- I J% ¥ IfiL #5 % B A I (1) 3@ 3

Protein induced by vitamin K absence or antagonist;

Acquired deficiency of vitamin K-dependent

Coagulation parameter

ELISA 73 5| Kl 50 151 88 35 ¥ 97 1 IR Y7 Ja & 3 Al
7 R, B 20 BE R BREEA Y M 3% PIVKA-TT & 5 .
ELISA & 5] & . $#t A PIVKA-1I ( Cusabio 2 7],
Catalog No. CSB-E 13343h ), £ | & H: 0.312 ~
20 pg/Lo (2) 78 b3k 2% 4> i [a) 5 5] i k47 &8 il 5
M E (PT APTT [ TT [ Fib [ D-DI) 5 ; 36 97 il 116
YIRS T KA FIL: C FVI: C FIX: C f1 FX:C,

4RI BEMZRE A THAER KFiia
70 AP L 2 I PR o A BT o
TR s 25 7 5 6 1T BCE 1M I )R A S iR T 1 ~
3d BITRA 3 ~22 P,

5. GEiteEhb B R AT SPSS 13. 0 Geit- g4k 2
Bl TR ORDL & 2 s FoR, B IR YT A E BE LT
AEFEFR JBE LML H T 7K K PIVKA- T4 He 55 % A BC X
¢ RS, VAT A5 R R T ORI O BCR H 22
30T, P <0.05 AZERA G E L,

# =X

L. 8 I8 R 5 1 PR - £ 358 1 P A PIVKA- 11
FKF-I A - 50 5 f 45 TT Fib \D-DI $1E% . B
YGYT BT OPT ik (101.23 =+ 33.61) s, APTT ik
(131.87 £46.01)s,4:4= % K597 3 d J5 PT APTT
W EE (P <0.05),1 EJ5 PT K (16.56 +
6.59)s,APTT 3y (40.57 +6.87) s, AW E 1F %,
EEIM P 10 VI IX B XA 35 P 7R 36 7 i I BRI
BT 7 dJFRETHE (P <0.05) , HAG M7 153k
70% L)t

PIVKA- Il 7E3AY7 1T K (3. 83 + 1. 40) pe/L, JAYT
3 d B A SEIT I ZE S LS E X (P >0.05) ,
H7 dEUREER(P<0.05,58 1),

2. BIT L5 X IR AL PIVKA-TT /K F 19 L %%« /R
EIGITHT PIVKA- T & 50 (3.83 £1.40) pg/L, 1IE
AR L PIVKA-TI Jg (1.30 +0.54) pg/L, Wi2H 2%

&1 50§ ADVKCF #1677 HiJq BEML I RE (BEMLIN 5-F1 PIVKA- IT A9 FLEZ (2 £35)

Fist ] PT(s) APTT(s) FII:C(%) FVI: C(%) FIX: C(%) FX:C(%)  PIVKA-T (pg/L)
JEFFRT 101.23 £33.16  131.87 £46.01 3.68 £2.03 8.64 £5.12 12.28 £8.90 5.76 +2.43 3.83 +1.40
WBITFIE 3 d 32.53£16.63*  62.58 £17.68° - - - - 3.79 +0.66
YEITIE T d 16.56 £6.59 40.57 +6.87 73.23 £21.23*  89.58 £26.68"  76.56 £27.97"  81.32 +25.58" 1.83 £0.71°
(A 12.52 9.81 2.24 14.90 10.95 14.70 0.251
P& 0.00 0.00 0.00 0.00 0.00 0.00 0.821

TE : ADVKCF : g7 PE4E AR 20 K AR BE (i 8 F B Z4E s PIVKA- T 44 3 K 2 sl Hemis i - 11 P BE M AR AT ] FIL: CBE 1M
K7 AR BENG P 5 F VI Co BRI VIR BERG 14 5 FIX: C o BRI P 3 IX QBTG F X Co B 7 X AR BEG 1 ; S5YAYTHT UL, * P <0. 05



- 106 - FAE B2 2014 4E 2 A5 53 #4552 ] Chin J Intern Med, February 2014, Vol. 53, No.2

SAGI2FE (P <0.05), 3697 3 d B HAE T
ZRFEL,(H 7 d J5 PIVKA- 11 B B R A KK 2 &
IEH K- (P<0.05)(£1.2),

# 2 ADVKCF BFIRIT G 5 1% % I PIVKA-TT
HAZ (pe/L,x £5)

EEE I 15 fITRT fyrkE3d A7 d
BEH 50 3.83:1.40  3.79x0.66  1.83x0.71
IR 20 1.30£0.54 1.3020.54  1.30+0.54
t{H 7.82 12.37 3.00
Pl 0.00 0.00 0.00

{1 : ADVKCF : JRAGVELE A 3 K OB 5 it PR 7Bk 2 9 ; PIVKA-
I 2 3R K e Z sl inis S e H- 1

3. MR EEEA 5 A4l PT APTT F1 PIVKA- I
() L5 50 i 35 oA 16 BRSNS T I i v (L
WEHEANTE) B ARBEZ YR KRy, 4K K
IRIT AT, MIKIEYTT AL TR A 4 e 1 A8 3 A4 L
PT APTT #{H W i 455 (P <0.05) ,{H PIVKA-1I 3%
BIgEAMAMES LR ITEE L (P >0.05,
#£3),

£33 MK HTEH S AR HEL ADVKCF B35 AT
PT . APTT #1 PIVKA- 1T Fb% (% +5)

o " - PIVKA-TI
20 51 % PT(s) (pe/L)
e vE A 16 16.53+2.38 40.87£10.90 3.78 +1.30
M A ELA 34 134.12+22.65 161.76 £32.37 3.91 +1.49
i 20. 60 19. 54 0. 30

P1i 0. 00 0. 04 0.77

T : ADVKCF : AP AR2E 2 K AR BE I ] 7~k 2 4 ; PIVKA-
I A= 3R K G Z sl o S a0 - 15 P B L RIS [R]

APTT(s)

4 0V ROR : P BB 1R K T 4R R
K1 3AI7 e, HIMAERTE 1 ~2 d IR ks, R B
AU 1 RS IRAEAER K5 ~10 mg - kg™ -
d AR, WS 1l ) R R I DT, AR R I
HRLBVIK I TG D2 T B W . BEVT R 1 BN
PRORE R A1 &, A B Hh .

it #

ADVKCF J&Ef T 44 2 K 4 X} = ol of) s
15, S EOULAREE il 5+ 5 F0 A &R0 s, Bl
ek K Bz (RN F 84 RN E EAR
WSO B3 A s b RSB o EE DL R
PR AT A A T A s S i 1) % A O Al
Bl mT A L3 AL I A 20 AR 3 S8 HERR T ek
B LA R, 20 5 RS BA A R B 2 R 2R P I

b K AR BEm 7 1T VILUIX L, X, B
KAEH C(PC) (EH S(PS) M H Z(PZ) fEFIEN
B, T ETE v E SR AL (GGCX) AERTT
BRHAL R R YA R K AR GGCX iy 4 il &
WEZERH ., BRI NG, 44 R K Al 3
AL R4 R R K A E ALYk J5 i ( VKOR)
AP B S, AR FR A Y . B B R
YEF AL s B2 VKOR, i 75 4k 4= R K 1Y ik 5 32
T R GEE R K KRG, 4EE R K iz
BT BORE I B 9 3 M R AR AN, i 2 A R T
y-RREE AL 1Y R 4E R R OK AR M B
PIVKA-II AF5¢ 3 B ELISA #3 PIVKA- 11 A] B 4%
PR IR A K K

PIVKA- I1 25 3] 5 8k 1 91 1A TR, 358 3 d
Ay, HITELEA R K IRIT AT SR YT 3 d WHEAEH
HH 2 TF A PIVKA- 17K B F A% (1) - 49112
Wio AW RERHEBEH LA AR KIGIT A,
PIVKA-I & H &R/ APFFFE,3 d J5 R (3.79 =
0.66) wg/L, 5iAI7HI[ (3.83 £1.40) pg/L]AH I,
ER TG E RIT 1 R B TR A0S T
IEH X IR [ (1.30 +£0.54) pwg/L ] KF, MM PT,
APTT FII: C FVI: C . FIX: C . fl FX: C 7EJRYT 1 JH
Ja BME K IR % . A2 K7 L, PIVKA-TT 4%
EE LA [ 6 0L DRI 7 BB R g, Diituri 452772012 4F
IRHIE , PIVKA- [T 45 PT SN0, BEAS 4 Bl s Wi 22
LG IRAEA R K 6= , SR A2 LE A T
B9 25 R — 3

FONE R, BT AR A 5 iR12, i A B
W, 2B FHTEVNS I A2 1 I ) b i e i
HCEE 1l PR 1 7K P15 BAS [R) B2 B2 i Wk &2, PT L APTT
WA R AT B2 1F 5 B 0% BE 138 bR -EL 25 4H C 1Y
S LR~ PR ARGt = L AR 5 451) 1) 4 L, TR X
B0 PIVKA- TR A9 0 (B & & e . FEARBE 84
] b T Y 16 451 885 PT APTT 45 31 8 I
A4 2 5E 42U aE , i H: PIVKA- T K- 5 K 4 i
HM I ZES g Lo R PIVKA- T A 0
J ] ST R SZ R A BT AR 2 W

BRAGAN , FE e (A3 AL | s % v
i R VENTR 4 ) B v PIVKA- T /KOF 5 R R 72
JEHL 1S o Beale 21 [ T 41 {5 HFAE AL 0150 151
JHF 9 B 35 09 10037 PIVKA- T K, 4351y (23. 47
59.69) pg/L M (135.17 +168.96) ng/L;Lee 25"
Kl 115 49 BT 96 H& % PIVKA-TI #4 {f & 231AU/L



AR 2014 4E 2 H 5 53 B4 2 1)

Chin J Intern Med, February 2014, Vol. 53, No.2 - 107 -

(20 ~2000 AU/L) (iZ#F5¢h 1 AU = 0.019 pg);
Bae %517 %F 354 {9 JIF i f # 3 M7, PIVKA-TI B
40 AU/L JizWr 54, HAE KT 300 AU/L i), -4
BERS (1 KU 2 25 1 s PIVKA- 1T f1 AFP-L3 B 43
S BEMS AR w0 20 M8 A e R s i
WA B B 5 O 1T 9/ R 37 b 1 s L AR
PEA AR K ez Hii % PIVKA- I KT o
U, PIVKA- T /K- 38 5 9 A5 19 18 S M F8 b, 15
T4t S I PR 2 BRI B ARG A 1 An 4 1

Zi LTk, 78 ADVKCF &35 i 3¢ PIVKA- 11
KT AR R Kyadyr L R, HEDh & T
TE N KOF- 5584 B I ] 95 I PR 7358 P A
B Ry RAE LR AZ M A5, BEES M S ek
WA R KBz R E . L, PIVKA- T ZAH563R
SRR JRYT IR AN B IR B2 WA

(5]

[e]

(7]

(8]

(9]

[10]

Napolitano M, Mariani G, Lapecorella M. Hereditary combined
deficiency of the vitamin K-dependent clotting factors [ J ] .
Orphanet J Rare Dis, 2010,5.21.

Rishavy MA, Usubalieva A, Hallgren KW, et al. Novel insight
into the mechanism of the vitamin K oxidoreductase ( VKOR) :
electron relay through Cys43 and Cys51 reduces VKOR to allow
vitamin K reduction and facilitation of vitamin K-dependent protein
carboxylation[ J]. J Biol Chem,2011,286:7267-7278.

Gong 1Y, Schwarz UI, Crown N, et al
determinants of warfarin pharmacokinetics and pharmacodynamics
PLoS One,2011,6:€27808.
Crosier MD, Peter I, Booth SL, et al. Association of sequence

Clinical and genetic
during treatment initiation[ J ].

variations in vitamin K epoxide reductase and gamma-glutamyl
carboxylase genes with biochemical measures of vitamin K status
[J]. J Nutr Sci Vitaminol ( Tokyo) , 2009,55:112-119.

Dituri F, Buonocore G, Pietravalle A, et al. PIVKA-II plasma
levels as markers of subclinical vitamin K deficiency in term infants
[J]. J Matern Fetal Neonatal Med, 2012,25:1660-1663.

Beale G, Chattopadhyay D, Gray J, et al. AFP, PIVKAIIL, GP3,
SCCA-1 and follisatin as surveillance biomarkers for hepatocellular
cancer in non-alcoholic and alcoholic fatty liver disease[ J]. BMC

Cancer, 2008 ,8:200.

ﬁﬂ‘]ﬁl\{ﬁo z’»(ﬁg&ﬁz% K %bﬁiéﬁﬂgﬁ*ﬁﬁﬁ,ﬁ [11] ?ee YK,‘ K‘im SU, Ki‘m do Y, et al -Prognosli‘(: ‘vaillue o-f o-
etoprotein and des-y-carboxy prothrombin responses in patients
F;@ijf LJF‘%U”JJ PIVKA-TII EI ﬁﬁﬁ ﬂb ﬂ:‘ :J:Hb @ HEJ ézfl ?ﬂj % ﬂ&ﬂ with  hepatocellular ~ carcinoma  treated  with  transarterial
Sl SRR chemoembolization[ J]. BMC Cancer, 2013,13.5.
{Dﬁﬂ"] éﬁ*ﬁ‘ Hd‘IEﬂ © [12] Bae HM, Lee JH, Yoon JH, et al. Protein induced by vitamin K
absence or antagonist-II production is a strong predictive marker for
2 £ X ™ extrahepatic metastases in early hepatocellular carcinoma: a
prospective evaluation[ J]. BMC Cancer, 2011,11:435.
[1] Weston BW, Monahan PE. Familial deficiency of vitamin K- [13] Choi JY, Jung SW, Kim HY, et al. Diagnostic value of AFP-13
dependent clotting factors [ J ] . Haemophilia, 2008, 14 1209- and PIVKA-II in hepatocellular carcinoma according to total-AFP
1213. [J]. World J Gastroenterol, 201319 :339-346.
(2] Wi &, G300, RRHD 5 . AR 3 K BRI N T [14] Stankowiak-Kulpa H, Krzyzanowska P, Koziot L, et al. Vitamin K
e Z AE R 42 BRI ]. e RERAS, 2011, 50, 68- status in peritoneally dialyzed patients with chronic kidney disease
69. [J]. Acta Biochim Pol,2011,58 :617-620.
(3] BRIGC,JEAK, 3008, 45 . ROADAR PR ARAS 4 A 38 K BRI [15] Cranenburg EC, Schurgers LJ, Uiterwijk HH, et al. Vitamin K

HFhZ A M4 A R K P 50RT 1], hEBEmZRE,
2011, 13:1414-1416.

[4] Wu S, Liu S, Oavis CH, et al. A hetero-dimer model for concerted
action of vitamin K carboxylase and vitamin K reductase in vitamin
K cycle[ J]. J Theor Biol,2011,279:143-149.

intake and status are low in hemodialysis patients[ J]. Kidney Int,

2012,82:605-610.
(ks H 157:2013-05-30)
(A4 TR )

BEERMEAHEMEHE MRS MEMN/NHEEEEREEEE

5 PP E2 200 P L2 — o DG 3 A ) IS A 1 L 5 /0 240 S 240 6 e 288 A DA o o2 5 08 P b L 40 i 1 ot A7
AT B LA B — I o AT AR A RO OO B 19 35 TR 7 940 M A A L 0 M i 8 2 1) — b v TR T = Al 2 R T
RN AL S ARG S50 2 5 TR B 2 25 0 SR, AT 3 LA S A7 A P BSOS B9 (BB TEAE TCIE T 52 R T7 %60 R
BRI T JCAE 2 AF N PO HE R 1 ER B TR 2 BUAR T T S8, P Aceds . FVAI— 006 7 42 J mOdiE I 11 R L 400 M 14
L /0 AR L 200 A LR8BI PRBIE 5, 8 0 3% [ 2 it 24 it M A TR S v RS 9 0 IE 7R AL st R N R R BT g
AWFFERG P — BT 2590 R 25 AT T 52 s ) Rt A A L A 1 0 5/ 9 L 2 e o L8 A8 2 P ke, 2Rt
TR R S AR SR R OIS )P P 2L 200 B 1 L N A L 4R B P R, PT 25 S E St AT 5

FEAGESAT - (1) 12 W7 18 P4 L 40 o i/ i L 200 A ok L83 , AR BB A i ) S8 5 (2) BRAE WY e iz
FAHRAT R R BIRYT IR (3) 4RI =18 & LA iR oy BB AR, iR 22 T AE Ak th 0T H B AR HIE

FRSEWIRR . B H AR & 2015 4F 10 F i (FRWED 1)

K £ L 1% :400-630-2633,010-88325229 (9 :.00—17 00, J&— 2 J& 1))



