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Abstract:Objective To investigate the clinical application significance of combining determination of al-
pha fetoprotein(AFP) , AFP/alpha-fetoprotein Lens culinaris agglutiin 3(AFP-13) , protein induced by vitamin
K absence or antagonist- [] (PIVKA-]] ) and gamma-glutamyl transpeptidase(GGT) for the diagnosis of hepa-
tocellular carcinoma. Methods All the 174 patients were treated in Shandong Provincial Hospital from Sep-
tember 2016 to September 2017. 89 patients aged range from 35 to 81 years with hepatocellular carcinoma were
classified as research group.and 85 liver cirrhosis patients aged range from 30 to 77 without cancer were classi-
fied as control group. Meanwhile, 80 physical examination persons were used in healthy control group. AFP,
AFP/AFP-L3,PIVKA-]I and GGT were detected with the results analyzed statistically. Results AFP,AFP/
AFP-L3 and PIVKA- ] of hepatocellular carcinoma group were all higher than control group and healthy con-
trol group which were all statistically significant (P<C0. 05). GGT of hepatocellular carcinoma group were
higher than healthy control group which was statistically significant (P<C0. 05). ROC curve analysis showed
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that the AUC of AFP, AFP/AFP-L3,PIVKA-]| and GGT were 0. 854,0. 713,0. 922 and 0. 85 respectively.
The sensitivities were 73. 25% .43. 02%.82. 56%.82. 56 % in each laboratory investigation. The specificities
were 93.75%,98. 75%,98. 75%,71. 25% , meanwhile the sensitivity and specificity of combining determina-
tion were 80. 70% and 95. 00%. ROC curve analysis the AUC of combining determination was 0. 946. The
difference was statistically significant between AFP positive patients and negative patients in intravenous canc-
er thrombus (P<C0. 05). The difference was statistically significant between AFP/AFP-13 positive patients
and negative patients in tumor diameter, intravenous cancer thrombus, HBsAg (P <C0. 05). Meanwhile, the
difference was statistically significant between PIVKA-][ positive patients and negative patients in gender,
tumor diameter,intravenous cancer thrombus, HBsAg (P<C0. 05). The difference was statistically significant
between GGT positive patients and negative patients in intravenous cancer thrombus (P<C0. 05). Conclusion

Using AFP,AFP/AFP-L3,PIVKA-]] and GGT these four detections to estimate the tumor diameter and in-

travenous cancer thrombus might become an important clinical method to improve the diagnostic rate.

Key words: alpha fetoprotein;

K absence or antagonist-][ ;

D T8 DL B W R 2 — L I AR OR I R
I S AL 2R LR AF b TR R A BT e SR 300 TG L R R
Ko REZHBEEZWBITEC L P, H B %
Z. HIL R EFEN R 2L EE, BFREQ
(AFP) S fe I 1z 1 46 DU T 200 B JHF 982 32 D A0 4G 0 11
I8 2 ek 98 A 7 400 5 F 0 PR R 3R RS 5 8 O
LI AFP BAS 8 bR AE R e TR 12 Wi A 06 it 25 52 BT 12
H G I R 2R o I 4R e — Tl %) Mk o A
Y A 5 R 3CAFP-L3) Bk i B R A » 38 4 BF 5%
F W] AFP-L3 X 500 4 i i s 2 Wi g A skt . o
M VP2 E R R K Z s il 11
A (PIVKA-TD) X Iifi K 12 W7 I 9 B A 56 @ 10
PEST . PRI R L8 B T BE 4R bR v I B K
(GGT) 77 bt H 2% R 7E R LR )iz . A0F
5% 30 2o G N 40 B S5 AL R 3 9 AFP L AFP/
AFP-L3.PIVKA-T &% GGT #ik K, %F F 40 i i
Jig 5 JF R A B PR £ 3 7 1) A I L R AR L K
RS L O RUIT R 95 35 R R 90 R (HBsAg) 55 4% J7 101 19
255 R HU ST B A G I A JH 0 A R R A 2
WAE i — 2R N E SRR Z B LR,
1 BRE5HE
1.1 — vkl 2EHL 2016 45 9 H % 2017 48 9 H 1l
ARAE LR BER 2 B e R 174 o], H b R 1 T O
) 89 BIE B FE 4L, Ry 35~81 % fF5E 4
BHE ST AR HEUE S 2 W, B BORE B B Rk E 7R
7 s IFRE AL R 45 01 I8 H 5 85 44 Ay X BE 4 L 4R I8 Ny
30~T77 % . Iy HUAS e ARG i B 5 80 {9l A= Ay fidkt e ko
ML A 34~83 %7,
1.2 Jiik
1.2.1 AFP-L3 4% AFP-L3 3¢ W% &5 00 45
T it U O A ol G o A S A W B R A RS R R R
AFP-L3 (143 85 R F i B0 A 7 B0 P9 2 A5 4
BT /N i SLBEAE 2 (LCA) B B IR B Sy 3 Ay ot
DIRE 545 AFP-L3, #4E 2 B8 0F 58 40 4 1

alpha-fetoprotein Lens culinaris agglutiin 3;

gamma-glutamyl transpeptidase;

protein induced by vitamin

hepatocellular carcinoma

400 pL JIMA 600 pL ¥E VB . 1R 51 J5 i B & B AT 19
600 pL LTI A B HEEC T LCA M35 5 4 2 0 ke s
MM SO, 5 LCA 454 15y AFP-L3
St 2 B LE B0 AR Ll RS VR UE B A ES & AFP,
e 26 FH G 00 00008 100+ B 3 A5 A0 B S A9 BR AR L 1t
FRAS b 5 4l AFP-L3,

1.2.2 gl RAPKAHR E601 & H3h#f
2R I ARSI A6 3 7R £ 38 0 B R W
fi s AMER 3 41523 3 mL i RS I F KL . B0 5
B LI o A e R b o B A O R a7 B v I S I
JE AR f ] Z R ML B ) AFP J AFP-L3, il H
AE /4 F LumipulseG1200 42 H 3k 2% & b R 47
Mr Z G A PIVKA-TT 4 7K SF o 46 I8 7 & 34 0 &+
ocEELE S . T AUS800 £l GGT #y K F,

GGT 350 & WUt & PR R e A PR ml @ ff . T3 5
1.2.3 45 HElR M AFP/AFP-L3 = AFP-L3 X

2.5/ AFPX100% i i1 =10 % Ry BHAE'  AFP>
20 ng/mL HPHM: . PIVKA- [l >>40 ng/mL & BHH:,
GGT>50 U/L N FHHE™

1.3 Siit2phbs R SPSS13. 0 #4: 47 54 4b
B THBORORE LR R 2 4 1) RO R AR
x© KI5 P2 20 ) T R U RCR AT ¢ R s R 3%
IR TAERRE 28 (ROC #4043 7 45 45 b X BT 41 il
98 W2 W (i, P<<0. 05 RORERA G E L.

2 % ES

2.1 #4148 I AFP. AFP/AFP-L3 . PIVKA- I &
GGT fr i 45 Rt W5 41 AFP. AFP/AFP-L3,
PIVKA- I $8 b5 ¥ T X4 B4 S (@R X IR . 2 5 A
Giit2E L (P<<0.05) ., W54 GGT & T fi B ) AR
W, A FE L (P<0.05), L& 1,

2.2 4MEIL AFP.AFP/AFP-L3.PIVKA-[ & GGT
1) ROC MiZk st ROC M4k Mg in A2 b M R
4 ST B A {12 W 00 8 1R o DY T R X T 0 i



Bt i EZRE 201943 AF 40 5% 6 4

Int J Lab Med,March 2019, Vol. 40,No. 6

+ 663 -

SRRz WERE IR 1 &k 2, ROC Wik sk T
A (AUC) 87~ ,PIVKA- [ & F AFP.GGT.AFP/

PG AFE R HBsAg b2 R LS it # B X (P>
0.05), WL 3.

AFP-L3, 10 T_—  7--iszr7 -7 BE&RRE
2.3 DUSHAE AT D B 0 b A L R T AR e | R
Bk PR & HBsAg H8e  AFP PRI % 5 94 L SIS T
HH A IR R H B R BT (P < P EAE
0.05) s FEHE B AF L Ji 4T B2 HBsAg A% 534 B

T2 L (P>0.05) ; AFP/AFP-L3 [k B & 5 R 0.44 ,

14k 28 THORE 000 K O R L HBsAg Ho 8 2% 5

BT T L (P<20. 05) s fEHE R AR Ho A% 22 5 9 T .

it L (P=>0.05), PIVKA- I Btk #8358 0.0 I

HHLERE B TR T KR B L HBsAg L B 2% O Vee .
BATGEH R X (P<20. 05) AF b B 22 5 T 4o i 2% B AFPAFP/AFP-LS PIVKA [ B

BOLCP=0.05) . GGT BIYE IR # 5 914 18 4 ol 1
e SRR P B EL 2 5 SE S 3 XL (P20, 05)

GGT By ROC H& o #7

x®1 &40 AFP AFP/AFP-L3 . PIVKA- I % GGT Lt %
415 AFP(ng/mL) AFP/AFP-L3(%) PIVKA-II (ng/mL) GGT(U/L)
Wroe 4l 21.97(5.74,495.55) 2.5(2.5,87.34) 338(42. 45,2 581) 50(28,103)
Xf BR 26 4.045(2.41,9.92) 2.5(2.5.,2.5) 18(14.26) 40(23.5,90)
ik e X Bt 201 2.6(1.9.3.9) 2.5(2.5.2.5) 16.9(7.25,23. 26) 20(15,27.75)
¥:/n —5.352 —5.902 —8.297 —1.244
P, <0.05 <0.05 <0.05 0.213
¥/t —8. 044 —6.536 —9.512 —7.789
P, <0.05 <0.05 <0.05 <0.05
FE LR G20 /00 Py BT AL 5 X R LCEL 5 9% /12 W Py ST 205 flt B 3ok B2 L
x2 AFP AFP/AFP-L3 PIVKA- [l & GGT %t B 48 el BT ¥ 12 W 1 BB 4B 4R
Lot IpE| AFP AFP/AFP-L3 PIVKA-[I GGT 5 oAl
AUC 0. 854 0.713 0.922 0. 850 0.946
95%CI 0.795~0. 913 0.635~0.792 0.880~0. 963 0.794~0. 907 0.913~0. 978
R %) 73.25 43.02 82.56 82.56 80. 70
e S (%) 93.75 98.75 98.75 71.25 95. 00
bR 0. 030 0. 040 0.021 0.029 0.017
P <<0.05 <0.05 <0.05 <0.05 <<0.05
%3 AFP AFP/AFP-L3 . PIVKA-1l \GGT BAPAME B H ZHEIRILE (n)
AFP AFP/AFP-L3 PIVKA-TI GGT
T H
ks BH B 1 BH B 1 FHE A 1 FH
el 5 37 35 48 24 11 61 31 41
S 7 10 11 6 10 7 9 8
f 0.57 0.02 4,77 0.54
P 0. 45 0. 88 0.03 0. 46
S <60 % 29 32 39 22 12 47 25 36
=60 % 15 13 20 8 9 21 15 13
t 0.28 0.48 1.03 1.23
Py 0. 60 0.49 0.31 0.27




e 664 - E FRA 3 E 2 22 7% 2019 4F 3 F % 40 %4 6 #] Int ] Lab Med,March 2019, Vol. 40,No. 6

gR3 AFPAFP/AFP-L3 . PIVKA-[I (GGT FPHE B E ZIEIRILE (n)
AFP AFP/AFP-13 PIVKA-TI GGT
i H
B BH 1 93 1 FH 1 I 1 Bk BA 1 P
i AR <5 cm 31 27 44 14 18 40 33 25
=5 cm 13 18 15 16 3 28 7 24
t 1.07 6.83 5.11 9.61
P; 0.3 0.01 0.02 0.01
Jik a5 P 96 A4 P 11 21 17 15 3 29 9 23
D 33 24 42 15 18 39 31 26
4 4,54 .88 5. 61 5.71
P, 0.03 0. 04 0.02 0.02
HBsAg B 9 6 13 2 8 7 9 6
FH 4 35 39 36 28 13 61 31 43
t 0.81 4.77 8. 85 1.65
P 0.37 0.03 0.01 0.19
3 i it EFH G FE L (P<<0.05), [7—> b9 5 35 90 1

JHF 448 R i A 3R I T i L A S v g DR
N R R T O AR R R R R P A R A TR
TBIT AR AE 5 e R A . AR AR R AS B
. B2 W B 22 A0 T i B O L R 9 5 R A R R
AT o DR IR v T T A R A A 5 X g R
HIOMEE ., HAEI R L 3 2 i R B 2 R
T 2 4T 6 I A B g E AT AR 12, GGT & 12 W iF
JH 955 K R SR 48 b FE A0 AR g e K i R
kLA EE AFP Je— 6 5 (%) 198 s b 9 T I
A B2 W B R UL B I R AR R A
AFP & W31 5 (CEA) . CA125, AFP-L3, PIVKA- [
A TP TE B A 0 A AE AB BA P AR BE P A ] AT
FHZ W 2 B AR SRS L B R B 22 R R EK
A KT A T 2k 2 v T A0 i A A G 1 R

JF 248 S B 5% A4 5 B0 W0 Y AFP 2 — 2R b
J R 1 FE R A IR IR B 5 B, A B O G
B B B/ 38R AR O I IR B I A O v R b A
W R A0 T G IR 2 W T B K ST k.
G TR 20 B AT R SR PR A AFP-L3, 63 H B0 i 4%
B R G, B AFP-L3 1Y L) 5 b 97 14 0 1
FERIFASE . A SCEMRIE . AFP-L3 R AU T 5 & 1
JF 98 B4 L 12 T R R 1 2 ) LA AR v I R L
AT AR A IR G UG 48 AR . PIVKA- T2 A&
I 1) TG I3 4 1) S R R I, B 9T R B PIVKA-
1L 7= A= ML AT RE 5 8 A4 A= % K AR % oy R
FEBE I ) 5 o T 308 TR RN 2 Y B i I D R AR
FEAEA MY AR 1 S RUE ST 4l AFPLAFP/
AFP-L3 . PIVKA- I Bl & & F X 41, 2 5 A 4 i 2
X (P<C0.05) . i 5 Z e 45 0 98 45 R — B

EN AR AN o 00 S N U
AFP AFP/AFP-L3.PIVKA-Il % GGT # & g # ik,

FE S B [R) A7 P JoT 1) fiok 9 28 3 It 3 o ol R 58 X
PG [a]— 1> 9 A 3 0 6 A ) i 9 P SBT3k 7y
BER . 3% 2 BI45 R oK 4 F 5oz b PIVKA-
HA BRI AUC, Kz Witk ffs 5 B IL T AFP, X 5
HAb 5T 45 0 —3 . AFP.AFP/AFP-L3 PIVKA-
II o GGT ¥k fiz R m 1) AUC, 3R 3 145
7k AFP,AFP/AFP-L3.PIVKA- [l &% GGT 7 JiF &
PR E SAERE R E T LR ERARITEE
X (P<<0.05), HIt. AFP,AFP/AFP-L3,PIVKA-]|
K GGT RG IR X 3 kg Rt TEEZNSH 0N
H. %o, 53t 001 % B AFP/AFP-L3,PIVKA- .
GGT 5 i 20 M 98 19 KON o6, =35 bl & g H 42
B 38 R 4R R L Xt 5 F] e e S HRIE ) AFP/AFP-
L3 5 JH- 4t B 98 1 /N A — B, FREE SR
R AKX LLAARIE H A & B 5 B IR 5 R &
PR 988 B R . AEZ B & I R 58 A AN IR AL K
RO RV R R RS RN R R ORI R
W BRI . ARBF ST A R R .44 4] AFP/AFP-L3,
PIVKA-Il 5 HBsAg L8 2 % 4 it 2= B L (P<
0.05), L &4 i T AFP/AFP-L3 . PIVKA- [ Bt
G R IXT BT 98 HBsAg FHPE i BA 45 112 b
Wi, PIVKA- I BHM 5 8 55 B M 98 i 3 v )
F 25 A it 2k 8 L (P<C0. 05) , th 5 JE i i 58 32
B R 0N R el S R o S T =T Rl
HaE A —
4 % it

AFP,AFP/AFP-L3.PIVKA-[| & GGT Bt & ¥
W Re s B B8 & JH 20 M 8 0 & I %, O B AFP,
AFP/AFP-L3.PIVKA-T & GGT 7EVEA Big K/
ok P A Bt L B R . [  BE R AT b
Jy HBsAg FHPE B M in R IEHEZNSEME.



E AR I E ¥ 4075 2019 48 3 A% 40 %% 6 3] Int J Lab Med,March 2019, Vol. 40, No. 6 * 665 -

&%k

L1 AFHE IR 5 2. B0 1 T 988 1 A A7 AR B0 B S B R 2% 43 7
[J/CDJ. o [ JHF B 2% 35 (AL D - 2014, 6(2) - 87-90.

[2] #BH#, QIN HUANG-DAO. AFP, AFP-L3,GP73 Bt &
AG WU T Sk P IR 12 W M (B LT . i [ SE 56 12 W
2015,19(11):1901-1903.

[3] KIMD Y,PAIK Y H,AHN S H,et al. PIVKA-II is a
useful tumor marker for recurrent hepatocellular carcino-
ma after surgical resection [ J]. Oncology, 2007, 72
(Suppl 1) :52-57.

[4] Mok, sk ok, AR PRG 5. TR IO P9 TR 43 0 AR BB
B VR AR 28R T RN TR B 1 I I 0 Y
WrgEL)]. A 44 3K . 2010,30(11) :842-844.

[5] Zefeis. kil 4R 7% . %, PIVKA- I 76 5 & P I iy i2
Wi (800, BFRE 4R} 2% 75, 2015,27(4) : 315-317.

(6] B =, 4t e, i 55 #e, 48 B K0 AFP-L3,GP73,
GPC3 £ AFP ARAA J7 & P S 2 Wb i o (8 L 1. SR b
W BE2#,2017,25(21) :3465-3467.

[7] Z=M8. 25 0L, 305 55, S iy B I B L 06 5 P JI 2 1 78 it
R T 240 i 98 4 00032 W v B I DR (B LT . v I S B
2j,2017,12(4) :72-73.

(8] akffide. M A W BAH, 2. ADA 5 ALT AST.GGT It &
o I 7 JHEJUE 5 95 12 T i (AR R [0 ). o Rl S R 2,
2017,12(1) :53-55.

(9] W30, S AE 5. ek M JFF i A0 LTS AL 5 B 1 i
M 9 LT P RS 24438, 2001,1(4) £ 563-564.

[10] WHITFIELD J B. Serum gamma glutamyl transferase
and risk of disease[]J]. Clin Chem,2007,53(1).1-2.

[11] EF. 3 W48 AR 1A R I 7E 7 1 T 98 12 W o 19 1 R
BT K30 R 2 56 R 2016, 13(24) : 3484-3485.

[12] 2 3CH, BRBk, & W IE . 5. L% GP73 & AFP-L3 & il /£
J VT 98 12 Wi eb 9 T SCLT I R RS e B 2 R A
2013,12(13):1005-1006.

[13] INAGAKI Y, TANG W, MAKUUCHI M, et al. Clinical
and molecular insights into the hepatocellular carcinoma
tumour marker des-y-carboxyprothrombin[ J]. Liver Int,
2011,31(1):22-35.

[14] ZE. M %, T %. AFP, PIVKA- [l B¢ &+ AFP-L3 21
JHBE Ak 55 2 5 I T8 04 I (B A 98 [0 0. BT I 2 g 2 3l
2016,11(5) :585-588.

[15] HAYASHI M, SUZUKI T. Dyschromatosis symmetrica
hereditaria [ J]. J] Dermatol,2013,40(5) ;:336-343.

[16] mlou4:. EF. w4, 5. WIGE A A G 8 F 5 5
B R X S 0412 T B B G55 T DR/ 19 A S P 5
(1. K36 B 27 516 R 2017, 14(11) : 1523-1524,

(1770 HM. & 4R R 5 B R 79 2 I 4R 093 7 R e 1)
FRAaMLT]. P E SR EA,2012,15(2) . 170-172.

(18] ZWfF-, Refh . 24 4, 5. e 10 4F & JFF T 68 1k A 98
A Bt S8 A8 18 0 43 A N 00 43 B LT 0. HOM BE 2, 2014, 33
(6):416-417.

QR H 391 :2018-08-20 &[] H 1B . 2018-11-16)

(- $:5 660 B0
total knee and total hip arthroplasty[ J]. J Bone Joint Sur-
ger Ame Vol,2014,96(4) :279-284.

(5] VAR, BoRm ., 6 > 28, 4. 200k 55 45 I W R B I8 A i 1
TE TG F A g Bz FE LT DL 77 BERE K % % 4, 2014, 31
(2):258-262.

(6] E4, Rk, e, &, M T ARG A RS 01T 2
2 Meta 23 #r[J 1. PG BE 2% ,2013,28(10) : 1530-1534.

(7] EZEAE G B F. i T AR 8 R i fa
PIZAMTLT ). e e e sk 27 2 L 2014, 25 (20) : 5094-
5096.

[8] JIMENEZ C M,POLO J,ESPANA ] A. Risk factors for
intracranial infection secondary to penetrating craniocere-
bral gunshot wounds in civilian practice[ J]. World Neur,
2013,79(5/6) :749-755.

(9] XVFRJ5 . STAEHE. 2012 & 50 U T AR 85 R 8 4% 1 17 i
BRI AT LT A E BRI 2% 35, 2016, 18(2) £ 257-259.

(1070 BRI A1, FRM &2 , 45, e iz A I 1l 190 6 6 AR 19 1
PRRE LT, Y05 5 25,2015, 41(16) : 1964-1965.

CUL] iy 25 WRPH 2. AR op |8 A o R0 46 X M 5 A B 2%

ST RE YRR [T ). g T B~ B 24 1. 2017, 36 (6) : 579-
581.

[12] COX H D,MILLER G D,LAI A,et al. Detection of au-
tologous blood transfusions using a novel dried blood spot
method[ J]. Drug Test Anal,2017,9(11/12):1713-1720.

L13] =08, BRAR . X4 R B (A i I R S5 % i ol 3o i Ji 088 T+
AR HE 0 LY R ORI E il T R 1 e [T . v B e I
Z,2013,26(7):651-652.

C14] X075 M0 o, 508, 55, B AR i [0 oig- [l i o) AN ] B
TRIMIE IR T O MIE TR B8 JRE S L 1 5% i [T . v A8 R i
2%, 2017,37(10) : 1171-1175.

[15] KA, B & 07, TR 5. U T AR5 5 B 9 g 1% 5
S100B. 4 Jfd [ i B B -1 (9 2R35 LT 1. [ Brp 2 5 52 05
Z%75.2014,35(9) . 778-782.

[16] ¥Fes. k. Mt B A 3] & 2 W F & ICAM-1,
MMP-9 {52 ] ]. B W 2 24, 2014, 35(7) - 102-
105.

IS f H 1 :2018-08-10 &[] H 1. 2018-12-18)



