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FE: U5 LUARYTET 170 5] HBY A8 G A8 1k A I T 98 .90 1) HBV A8 ¢ -8 46 R 90 542 £ 2 BT 4% (chronic hepatitis B,
CHBYHEF MW NF 4, I 5% BE I i 5 Cabnormal prothrombin, PIVKA-T[ ). /& /R 3K & 1 73 (Golgi protein 73,
GP73) .AFP F1H i5 % 1 5 Jfi & (alpha fetoprotein heterogeneity, AFP-L13) M i /K, @57 I A ROC fh4, &%
& h5 1 dec A2 WG SHE Ccutoff B, FRi@ i Logistic [ JAPF 4 22 48 & &y DU AE R (192 Wi (6 . &5 SRR BT, BTG I i, PIV-
KA- I # ROC 1 % F ifi #1 (area under the curve, AUC) &K (0. 920), B B FUR: 5 BE 43 3k 91, 2% 1 85. 6%, £ T4
W, PIVKA- 4 AFP i Logisticlnl 9 07 #2 A 2 Wi 8, ROC AUC £ ok (0. 951) . U T4 55 8 25 il 87. 6 %
91.1%, EFWIIEAR B I B PRSI, RS R P=1/[1-+ e (0201 00X PIVRAITLI00 AT T e B4 (T 39 A0
BCLC A W) JiF i 88 3 Hh M BUSREE R 66. 7%, ZE/NFIE (W BLAR << 3 em) B H P BURE  67. 7%, HIk, PIVKA-T 8
A AFP ) Logistic [l 977 B2 Wit B 4E HBV A OC A8 4k & IF -8 3 v BB RAF 0912 Wi (5, R JHE 968 U AE 2R i ] DA
[P JFF 97 S8 b B st 2 W R 9 RN
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tocellular carcinoma, HCC), JLHAEHE, HCC HBV A 2 T8 £k A 5 9 H i 116 PR 12 Wi 3 sE .
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XPTYEBOR IS W s W, nI A ZRaEs, s % ANAARHEMTT . (1) A B AT A 32 42 o AF ol
AR A A B AR R R A B U K 575 (D HERZIRIT RIS AT I D1 B e PR 5 i A
{H TGk W A W0 Al O 9k TEAESY L SRS MG R (ab- BN A LK B CT MRI 54546 4
normal prothrombin, PIVKA-1I). & /RIEEEH IR sEEk ;. (3) HBsAg BHE; (42 Wik 48 AT
73(Golgi protein 73, GP73)  AFP M H A% 1 5 T 297 M) O AR I TR YT 8 ) L2 Pk 2 R R
Jii 1A (alpha fetoprotein heterogeneity, AFP-L3)4% Biie e M ) F B K Tt 2  E R B 24 5 & A s A 5%
T 3% 0 8 Ot R P T 982 97 A (2017 4R RSO D HE 75 el 2= s R R A v 2H 2] 8 0 R 2 T 48 s
AT HCC &g Wity , (A2, e bie HBYV (5T 0 101 4% I 56 R AE K & & 51 2 1) TNM 43
OGP RE AL 45 0 F W rh B s e . s mr Ll IR SR o I R G5 (6) R A
B e B A . . AR R AR BB AR R E AR VE T s (7)) HEBR I TR
Logistic [T 07 #2454 ROC M1k 007 4 Fhor & i £ 7 B AR A DA e R AR R K Bz 2 ARk
MIBIF IR . AT 350 Bl iR H A 41T 4% HBV H
gziz ?2;:5 B A (2016-CX-9) ; 4 H45 BLH% R0 T H KBFEEAL &R BFARAL LBV A CHFRE AL AL

T A B TR (2016-CX-0) 5 b EE 8 AL T 1 - : iy . e
EHBNY: AREH (1980—) L M+, A H I . 322 5 iy 50 5 - h -
5 T D 6 9 25 AR 2 B 5 15 [

BEEE. MM (Emal: yanc2015@163. com) 1.2 RAFIEME GP73 # Wit H & iMark fi§
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B 43 M AL (Bio-Rad 2% #@1), AFP il i 7 & A
E170 W A2 %0 5 92 43 #7AL (Roche A W), PIV-
KA- 1 i3 77 & 1 LUMIPULSE G1200 4 [ 3
GPE AL CH A &+ Fiy L BR R =X & 41D, AFP-L3
o) &5 A E170 LAk 2% & 535 43 BT AL (Roche
NED

1.3 BARESRE WA AHAEBRETIRITISE
Ji R KM 3~4 mL, #%E 30 min 5 4 C1 500
X g B0 5 min, S B, JEATAFDIAE gL Mg
I s AT S ST 2 ARG A L ) AR O A A A R A Il
1.5~2 mL, fftric It T —80 CukFaIRAETF I,
1.4 HARNWEREES SRS M, 45
IR FH Ak 27 & 6 i e 128 K I 3 L ELISA ¥ | i b 2%
RGN B0 R A I [R] — 3 AR A R i) PTV-
KA-1 .GP73,AFP #il AFP-L3 7K, # il i F2 7™
6 42 R FIASCRR 45 0 B 1 AT O A8 B

1.5 Sit=4a38 W SPSS 17. 0 #{F#1 Graph-
Pad Prism 5 25U AT 51150 b7 . TP A 80l 43
PO F38 M A 40 A 1Y 8 BB, Z 4] AR

HAEZ 8 Kruskai-Wallis BRAIRZ IS, P 4 [B] B4R
JHAEZ U Mann-Whitney U #5536, ) L R H
v’ K56 ok Fisher KM% . {#i fl SPSS 16. 0 4k
21 ROC ik, 158 AUC, ik #8 il £k B i
T B s AR DY cutoff {15 BRI AL
DNPASE Y fy 28 R R S B R 2 B R B (R U+ 7
JE—1D . Geitsrfr R AR5, P << 0.05 2y
EZRAGITFEX.

2 &#R

2.1 FABEMEARER HBV MM E I
FFEELH B 170 B, 4F0% 26~83 %/, Hp I T
HIA BCLC A #1136 5] . rp 31 C 11 53 F0 BCLC B #)
36 5 BT CIN L IV 390 BCLC C #1)98 ], HBV A
KRR B 90 B, 4Ry 30~80 %, CHB 4
B 90 i, A 25~78 X,

HBV # 5C 48 4k & I 9 41 HBV A5 ¢ f
fLeH 1 CHB B E Mt it 22 R kgt 2 X
(B P>0.05, (£D

R FHEAEGHHEESE FELARENMCHB ARENELREN

HBV #CFEAL & 9F 4 HBV MR IF LA (n =

*(H CHB 41 (n=90) P! P{H
(n=170) 90)
AR
< 50 % 40.0%(68/170) 42.2% (38/90) 40.0%(36/90)
, 0.111 0.946
> 50 % 60.0%(102/170) 57.8%(52/90) 60. 0% (54/90)
P51
Bk 88. 2% (150/170) 90. 0% (81/90) 92.2%(83/90)
, 0. 889 0.641
5-Qis 11.8%(20/170) 10. 0% (9/90) 7.8%(7/90)
2T e A
> 50 U/L 61.2%(104/170) 62.2%(56/90) 65.6%(59/90)
0.601 0.741
< 50 U/L 38.8%(66/170) 37.8%(34/90) 34.4%(31/90)
A B A
> 40 U/L 62.4%(106/170) 62.2%(56/90) 64.4%(58/90)
, 0.114 0. 945
< 40 U/L 37.6%(64/170) 37.8%(34/90) 35.6%(32/90)

2.2 1% PIVKA-T .GP73 .AFP #1 AFP-L3 82T 5
XEICWHFEHEHFEN ROC &N I
HBV M6 AL Fl CHB S & IF I IR, £
il i 3 PIVKA-1 .GP73,AFP Hl AFP-L3 #iIi &
Wi HBV A 3¢ 88 46 & F 9 19 ROC i £k, B0
& b5 K W B, PIVKA-TI 5 ROC AUC g Kk
(0.920), B B M RE 5 B 4y 9k 91, 2% M

85.6% ., HABFERIL 76.8% . 5 GP73.AFP M
AFP-L3 #Lh, 2R A G837 Ha 0 h
8.219.4.568 M1 9. 921, P {H4> %14 0.004.0. 033
F0.002) (& 1), ¥ HBV A1 HF 4k #1 CHB &
FHAIF X IR . i SPSS Y Binary Logistic il
ROC Curve 3 F2 2 i Z 50045 b A5 U2 Wy HBV AH ¢
TR AL & 3 P9 19 ROC Hi 2k (& 2 fE 3), £33
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FEFRIE S K I B . PIVKA- T f1 AFP ¢4 i ROC
AUC k(0. 951) , N IFREAL & I 109 1) de 412 Wi
A (E 2), fdi ] SPSS /¥ Binary Logistic i £ i
17 Logistic [ 5, 3K 15 & 1 /9 12 W £ 21 5 2.
Logit(P) = —5. 284+9. 087 X PIVKA- I +4. 756
XAFP( 2), 5z 68 Ak A I B g8 RS A =% (E
XU MR 238 S 48 AR 408 A5 I PR 38 00 0 3 o & A= ) R
%{) . P — 1/[1 + e (—5.284+9.087 X PIVKA-1 +4. 756 X AFP) ] ,
P& IR R AT R, T R TR AL S
JF 988 AU HE 26 B, 24 cutoff B2 0. 233 I, JiF
156 A6 A5 I 98 1) B A 12 W A5 7R 1 R R R S
9k 87. 6% A 91.1%, 2y % 5 B4R m R
78.7% . (£ 3)

ROC £k

1 £ R I

— PIVKA-I[+AFP
— PIVKA-I[+AFP-L3
PIVKA- I[+GP73
— AFP+AFP-L3

0.2 AFP+GP73
— AFP-L3+GP73

=z Z

0 T T T 1
0 0.2 0.4 0.6 0.8 1.0
ROCHiZE LRSI
1.0 B2 AGUSHAAEAS LN HBY X FE N A BN
ROC B &
0. 8- ROC 4k
1.0 ——
0. 61
i
#
B
0. 41 LHEEP) S
—PIVKA-I
TARPL3
_ —GP73 Hh 22 Sk Y5
0.2 PN
== — PIVKA- [[ +AFP+GP73+AFP-L3
— PIVKA- [ +GP73+AFP-L3
AFP+GP73+AFP-L3
— PIVKA- [[+AFP+GP73
0 T T T T PIVKA- II +AFP+AFP-L3
0 0.2 0.4 0.6 0.8 1.0 — %R
l-ﬁﬁiﬁ 0. 2'
B1 4R BEmEen 2 HBY X B S HIFEM
ROC £ 0 , . | 1
0 0.2 0.4 0.6 0.8 1.0
15
3 AR 3K 4 EE A KNS HT HBY HHXFFREK & FF
BTy ROC # 4
*®2 thTE PIVKA-T #n AFP By Logistic @ /3 & # 4RA&EIR P & OR &
Pp A% OYE Y FrifE iR Palk ! P 1A OR i
PIVKA-II 9.087 2.100 18. 724 0. 000 8.838X10°
AFP 4.756 1.314 13.091 0. 000 116. 286
R —5.284 0.745 50. 358 0. 000 0. 005
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# 3 PIVKA-T .GP73.AFP 1 AFP-L3 BIRFNEL &M E AUC FHi2 BT 5 4R L B
o 36 7% AUC95 % Af {5 X 8] P { cutoff {f U HRE ABER
PIVKA-TI 0.920(0. 904~0. 960) 0.000  35.5 mAU/mL  91.2% 85.6% 76.8%
AFP 0. 886(0.851~0.921) 0. 000 6.5 ng/mlL 90. 0% 76.1% 66.1%"
AFP-L3 0.759(0.706~0. 811) 0. 000 7.7% 58.8% 92.8% 51.6%¢
GP73 0. 800(0. 754~0. 846) 0. 000 150.0 ng/mL  71.2% 82.2% 53. 4%
PIVKA-T +AFP 0.951(0. 929~0.973) 0. 000 0.233 87.6% 91.1% 78.7%
PIVKA- [l +AFP-L3 0.914(0. 881~0. 946) 0. 000 0.257 84.7% 88.9% 73.6%
PIVKA-I +GP73 0.924(0.897~0.951) 0. 000 0.226 88.8% 78.3% 67.1%
AFP+ AFP-L3 0. 807(0. 758~0. 855) 0. 000 0. 341 70.0% 87.8% 57.8%
GP73+ AFP 0. 888(0. 855~0. 922) 0. 000 0. 309 86.5% 80.0% 66.5%
GP73+ AFP-L3 0.875(0.839~0.912) 0. 000 0. 361 81.2% 80.0% 61.2%
PIVKA- [l +AFP+ AFP-L3 0.922(0.891~0. 952) 0. 000 0. 366 80.0% 92.2% 72.2%
PIVKA- [ +GP73+ AFP 0.943(0.919~0. 966) 0. 000 0.419 81.8% 95.0% 76.8%
PIVKA- [l +GP73+ AFP-13 0.936(0.911~0.961) 0. 000 0.362 82.9% 88.3% 71.2%
GP73+4 AFP+ AFP-13 0. 898(0. 865~0. 930) 0. 000 0.311 84.7% 79.4% 64.1%
PIVKA- I +AFP+ AFP-L3+GP73 0.942(0. 918~0. 965) 0. 000 0. 382 84.7% 89.4% 74.1%

TE: 2y K. (€ HBV AR OCHTBE AL & OF AT 98 835 . PIVKA-IT B9 20 25 95 800> 51 5 GP73.AFP I AFP-L3 MLk, (y*)"=8.219. P=

0.004; (XZ)":/LSSS. P=0.033; (XZ)“:Q. 921, P=0.002

2.3 PIVKA-T +AFP A& 3 FEL &N 75512 o
RABIEHER PIVKA-II +AFP A& H Lo-
gistic M KA ROC #hZ7E HBV A 3¢ -4 1L
B I A T S W BUR AR TR ER S2 80 . HAF
SEHEERS (S =17.36, P=0.000); 5HHE
SCERAH LG, RS ZIR R, HEURE A it s
Logistic [A1H )7 FEBE & ROC i 48 1 29 & 45 %5t 5
FIFRRR B IRSL S, SIS AHLL, ZRA450T

N (" =4.861, P=0.027), (%4

2.4 AESHEMBEXRMNE, RESHBERHR
M EEERELSHITERE PNSREILR
DR R R AR HBY ARG 6 4k & 5% I8 20 400 A
PR BRI £ 3 i s . 2 30 C T AT BCLC A
WD B P BURE Y 66. 700, e/ (MR B
e << 3 em) WYRHE . WKURR A R E A R R
67.7% . (&5

R4 PIVKA-T +AFPAHE 3 MEKARN T EMISHIERILE[ % (n/n)]

W7 R 5 5 EROE IR
Logistic 8119 75 # +ROC #h 4k 87.6%(149/170) 91.1%(164/180) 78.7%
A R O 16 98.2%(167/170) 67.2%"(121/180) 65.4%¢
I A A T B 3D 81.8%(139/170) 92. 8% (167/180) 74.6%

TE: 2 o7 K. PIVKA-I +AFP 44514 Logistic 11575 %2 +ROC i £k 12 Wi MU B Ve 57 BE R 29 X5 48 805 IR RS A 1L . (37)"=19. 955, P

=0.002; (XZ)*’:17.36. P=0.000; (XZ)":/1.861, P=0.027

x5 REVHERENKNKEBEREEARASHAELEHARERETNHBRERR

%H BI& () IR 28 (£ ) AR

BT 1/ BCLC A 8 36 0.42540. 278 66.7%(24/36)
I CIT 39 A BCLC B 3D 36 0.77340. 309 91.7%(33/36)
39 CIT L IV 455 BCLC C 3 98 0.914=+0. 231 93.9%(92/98)
i A2 << 3 cm 34 0.38740. 260 67.7%(23/34)
g8 E AR 3~5 cm 27 0.646=+0. 330 81.5%(22/27)
JRE B AE > 5 em 109 0.926+0. 205 95.4%(104/109)
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3 it

AFP & H i 25 AW I e e pn 9, W HF
JHF 9 1 352 RS B R S W R R D . (0 AR
PR TR o] WLAS [R) R B 9 T . AFP-L3 5k 4h T
AFP R R MEAS 0 B s, 2 T 98 R AE R b A
TE % 5 B Pk O T E A HR. AR
40 %0 1 IF 9 BB 3 AFP K IR A TR, X BR & T
AFP Hil AFP-L3 Wit IR o (I & I 9 12 97 L
2011 AR/ VI8 1, i3 AFP R H 5 ik A 2
W JHF 96 1) B 2 48 Bn A0 RR S 1 S 1) R AR s A .
JE{U5E AFP NGBS W A IR, 3R A oAb br iR
¥, W PIVKA-1] .GP73 %™ PIVKA- | B 4 4=
FRKBZgHSEIA T ERNER, HCC R, BT
IS8 4 P XoF € o I D AR B G R B R, B I
JERT R R AL AN A . DT A K1 PIVKA-TT57
S H R 5E K B AL 2 & O Tl G 8 43 B vk A
PIVKA- I 2 Wi -4 10 B8O B 53k 94 %0, 5 e 4)
b BN B B ARG, A2 AFP BRI
. GP73 R H AT b 40 R R Tk R B R
FI, 7R 85 e 65k L, 78 JF IR 4l 40 h i 3%
BU L RS R IR R GPT3 KPR Y 5
ST R AL AT BB — A BB e R K BOR A
PUZ . A Ak 9 98 RS B GP73 KSR TR BiF
WAL T s . B TR L 2 HCC MR e
W, B# k4 HCC 1y 5 4F Bt R EA T
5% ~30% =z, k. R R AL B e A
ML 4 T0FE b A 7K ] g & 91 A3 Ak /) BT 8 183
R K BT — E T B

AW H . 4 WHE R ROC #h & 4 #r 2k 1,
HEPAFERR A I S, PIVKA- [ %t F HBV # 3 JiF
T Ak A5 I 988 (012 7 24 5 3 B0 8 i T 2Ll 3 048
b, S0 HBV A G KT M T 0 00 o 6 v B s
GP73 12 Wi i % Fn e 5+ 2 5 AFP MY, i
AFP-L3 U I 2%, F¢ R WE T AFP, X1 fig
&M T PIVKA-I N5 AFP M X, A2 AFP Pl
MR s GP73 5 AFP 35 5 JF JIF & iE 2 A
%, AR E R IR ST W AFP-L3 A
AR e, BRI R B 52 AFP K P 29,
{EL I BAFE B AR T %) 5 TR e S5 B A 1 R A £ T
AN HEAT, RAE S A R I KT K .

H i -8 1 I 38 2% 12 W 6 T 22 48 bR B A
FH o AFRAL S 11 B3 36 50 56 4 w5 e 5 1 200 8 1K iRk

JE LT RIS R RS R R AT R
[Fi) 6 o 5K B G A 764 149 2 W 580 FE 350 48 PRLE A G T
i, HAZRREEE, WSS . BT
PIVKA-II A5 AFP #H5¢, EN1#E HBV AHC 6
b G I i 1T 2412 W b LA BAME T 1A A
BORUAE it A A7 v ROC AUC Je kK, mik 0,951,
BRCRR B R S B e R B T 87,6 %0 1 91. 1%, 12
Wi 29 55 80k 78. 7% . [l 51 Gi i PIVKA- ] Al
AFP W48 b5 I HE A ER B SC G0 A0 LG Logistic |15 )5
FE+ROC I £12 Wik 780 1) 24 %5 18 B0t & T30 P
i AFP-L3 ) R fF 52 AFP KF-#1%5. GP73 5
AFP ¥ 5 FIERIEFEEA X, FEENS AFP (1
I A3 G 00 [ AL AR () 0L R0 R, R 2 T
JE 3 WEARIK S . 2 WIAEE R L PIVKA- 11 #il AFP
A R AL R 2, R R 4 Tds bR IE G A . 12
SCREIAK T PIVKA- [T Al AFP BXA KA A

TEdE— 1 #5r Logistic [l 975 72 35 5 AN K Y
PIVKA- I At AFP K18 A Logistic 8157,
TR TR 23 300 0 i e /N 1 2B XU A SR B I &
B, SIS W R AR ) XU ARE 3 A A 5 e 0T P AR
RO, 35 66. 7%, X T /NETE B2 Wl ik
BT 67.7% BRI . X U Y H Logistic [l
J5 R 2 s ROC #2232 W i A AT LA 3
R U R R S () B R v SR, T L E A AU
BERMA TR, X TFA I HBV A5G 68 Ak 1 5 30
JFF968 /N 9 £ 3 10 2 BRA AR RS B, ml ke i 2
MRe, BABTIGRIERESBMRT FE.

Zi L rik, PIVKA-IL #il AFP I A ki AE
HBV A 5C Ak & O 98 i e AR 12 W B A, nl Ay
RUVR A A8 27 Ko A BIURR BE AR 1 B B R A AFP (1Y
AR, A KRR R, R R GD
HBV A ¢ 88 A i JHF 8 28 3. 0 O 4 400 s A
AINIFIE R A . KB HEATIR R T BUFIG YT . T LA AL
PEREEAR, AREAUEXY T4 HBV MH¢
JHF R £k 1) 00 9 0 /N EE 938 BB 3R 0 2% R AR B A
A AR T KFEAR R — 5 R,

2% ik
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Diagnostic value of Logistic regression combined with ROC curve analysis
model in patients with hepatitis B cirrhosis and liver cancer

LIN Ying-ying, CHEN Yan-song, ZHOU Xu-sheng, HU Min-hua, CHEN Yan(Department of Clinical
Laboratory Fujian Cancer Hospital s Fuzhou 350014, China)

Abstract; 170 patients with hepatitis B cirrhosis and liver cancer, 90 patients with hepatitis B cirrhosis, 90 patients with chron-
ic hepatitis B were enrolled in the study. Serum abnormal prothrombin (PIVKA-]] ) (chemiluminescent enzyme immunoas-
say), GP73 (Golgi protein 73) (ELISA), the serum levels of AFP (electrochemiluminescence) and AFP-1.3 (alpha-fetoprotein
heterogeneity, AFP-1.3) (microcentrifugation column method) were measured to establish ROC curve in order to determine the
optimal diagnostic threshold (cutoff value) for each index. The diagnostic index of the multivariate detection model was then e-
valuated by using the Binary Logistic process by means of SPSS for Logistic regression. The results showed that the ROC AUC
of PIVKA- was the largest (0. 920), and the sensitivity and specificity were 91, 2% and 85. 6% , respectively. In the multi-
ple test, the Logistic regression equation of PIVKA- ][ combined with AFP was the best diagnostic model. The ROC AUC was
the largest (0. 951) and the sensitivity and specificity were 87. 6% and 91. 1%, respectively. The diagnostic accuracy was bet-
ter than parallel test and series test of the indicators. The risk probability of liver cancer was P = 1/[1 +
e (TS0 OSTAPIVRA L F4. 756 XAFD T with a sensitivity of 66. 7% in early liver cancer patirents(stage | and BCLC stage A) patients
and 67.7% in small liver cancer patients (tumor diameter < 3 cm). Therefore, the Logistic regression equation of PIVKA- [
combined with AFP was the best diagnostic model for hepatitis B cirrhosis with liver cancer. The risk probability of liver cancer
could be used to diagnose early liver cancer and small liver cancer from patients with benign hepatopathy.

Key words: hepatocellular carcinoma; alpha-fetoprotein; heteroplasm; abnormal prothrombin; Golgi protein





