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Abstract: Objective To investigate the value of combination detection of serum protein induced by vita-
min K absence or antagonist-Il (PIVKA-II ). cytoplasmic thymidine kinase 1 (TK1) and alpha-fetoprotein
(AFP) in diagnosis of hepatocellular carcinoma (HCC). Methods From January 2018 to December 2019,61
HCC patients who were hospitalized in Lianyungang Oriental Hospital were selected as the HCC group,50 pa-
tients with liver cirrhosis (LLC) as the LLC group,58 patients with chronic hepatitis (CH) as the CH group,and
60 healthy persons on physical examination were selected as the control group. The serum levels of PIVKA- [l
and AFP were detected by electrochemiluminescence immunoassay,and the serum level of TK1 were detected
by Western blot-enhanced chemiluminescence. A binary Logistic regression analysis was used to obtain the

new variable of predicted probability,and the receiver operating characteristic (ROC) curve was used to ana-
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lyze each indicator and to evaluate the area under the ROC curve (AUC), sensitivity and specificity of the
three indicators used alone or combination detection in the diagnosis of HCC. Results The differences were
statistically significant in levels of serum PIVKA-II , TK1 and AFP among the HCC group,the LC group,the
CH group and the control group (P<C0.05). When HCC was diagnosed by single detection,the sensitivity of
PIVKA-II (86.89%) and the specificity of TK1 (86.62%) were the highest; When any two of these indica-
tors were combined detection, the sensitivity (91. 80%) of AFP/TKI1 parallel detection and specificity
(95.88%) of AFP+PIVKA-1I tandem detection were the highest in the diagnosis of HCC;In the diagnosis of
HCC by combined detection of the three indicators,the sensitivity of AFP/TK1/PIVKA-1I parallel detection
(95.08%) and the specificity of AFP+ TK1+ PIVKA- Il serial detection (96. 29%) were higher. The best
cut-off values of PIVKA- 1l , TK1,and AFP for the diagnosis of HCC were 35. 88 mAU/mL,2. 15 pmol/L and
11. 70 ng/mL,respectively. The AUC[0. 928 (95%CI:0.799—0. 952)] of the three indicators combined de-
tection for the diagnosis of HCC was higher than that of PIVKA-II , TK1 and AFP alone for the diagnosis of
HCC[0. 839(95%CI :0. 753 —0. 886),0. 801 (95% CI :0. 720 —0. 843),0. 708 (95% CI :0. 549 —0. 740) ], the
differences were statistically significant (P<Z0. 05). In the AFP negative HCC patients, the sensitivity of the
combined detection of PIVKA-T and TK1 (92. 31%) was higher than that of the two separate detections
(80.77%,57.69%) ,and the differences were statistically significant (P <(0. 05). Conclusion The combined
detection of PIVKA-I[ , TK1 and AFP can significantly improve the early diagnosis rate of HCC and effective-

ly avoid the missed detection of some AFP negative HCC cases.
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HCC 41 61 2 078.36(148. 63,21 687.77) 55.23(1. 24,266. 3) 288.63(6.98,3 621.75)
1 24 54.86(16. 86,289.52) 6.78(1.54,10.62) 6.82(3. 65,202, 31)
11 9 29 186.38(24. 33,1 063. 87) 11.23(1.88,23.87) 31.25(7.52,395. 23)
LI} 5 463. 25(48.32,3 167. 25) 15.47(2.69.48.67) 533.30(18. 67,13 489.01)
IV iy 3 1 258.49(63. 22,28 763.32) 36.24(4.03,221. 33) 99.87(9.08,1 862. 40)

LC %41 50 24.31(12.57,388.21)" 2.39(0.79,15.66)™ 2.36(2.16,115.13)®

CH 4 58 15.33(8.99,45.63)" 1.21(0.58,3. 69" 2.10(1. 36.24.80)™

Xt B 41 60 13.65(5.88,28. 41" 0.87(0.39,1.72)" 1.07(0. 96,4, 90)"

.5 HCC HH# . P<<0. 05; 54 B4 %5, " P<<0. 05,

2.3 PIVKA-1I . TK1 fl AFP 5300 J B & A6 0 Xf
HCC Wy 2 Wr & a8 2 & W 12 Wy HCC i,
PIVKA-T B 7 8 B (86. 89%) Al TKI1 Ay %5 5 )&
(86.62%) fx (w5 2 WUEK & # I i2 By HCC B}, AFP/
TK1 156 A8 I CHE i — 3050 BH o4 B S BH ) /9 2 i
(91. 80 %) Hl AFP+PIVKA- I £ 6 A8 (2 35 2 BH 7
AR BE D B 4 S BE (95, 88 %) B i 5 3 WBE A AR 2
Wr HCC I, AFP/TK1/PIVKA- I 3 B A& I ( H: ip—
Tt BH B R BH D B R R (95, 08%) A1 AFP +
TK1-+PIVKA- I A2 BeAG I (3 350 355 BH M A Sk B 19
BRI (96.29%) % . PIVKA-I , TK1,AFP

friliZ W HCC 1 5 A I 518 43 %1 2 35. 88 mAU/
mL.2.15 pmol/L I 11. 70 ng/mL, 3 T B & 4 2
W HCC #) AUCLO. 928(95%CI:0. 799~0. 952) ] %
TR K I 2 W HCC ) AUC[L0. 839 (95% CI .
0.753~0.886), 0. 801 (95%CI: 0.720~ 0. 843),
0.708(95%CI:0.549~0. 740) ], Z R ¥ H B it % &
M (P<C0.05), W3R 3~5.K 1.

2.4 PIVKA-II.TK1 £ AFP B#E 1) HCC &+
BRI B X FE 26 il AFP B RS HCC B
PIVKA-IT BAPE 21 1, R 80,77 % 3 TK1 A
15 6, R A E R 57. 69% ;s PIVKA-1L il TK1 BEA



* 1320 -

M BHYE 24 4], RELE N 92.31%

R G ) ) 52 0 v T g A

2021 £ 6 A% 42 %% 11 41 Int ] Lab Med,June 2021, Vol. 42,No. 11

. PIVKA-TI il TK1
ERAGITFEY

(P<C0.05),

%3  PIVKA-I.TK1 #1 AFP 2R B &KX HCC #1238
) 5 H PR G R FESREECV)  FMEBMIE OO BEBURE O HERREE (00
AFP 35 57.38 73.65 68. 42 51.25 65.35
TK1 48 78.69 86. 62 87.00 83. 00 84.29
PIVKA- I 53 86. 89 81. 64 83. 66 85.21 86. 82
AFP+ TK1 29 47.54 93. 30 91. 00 63.00 69. 25
AFP/TK1 56 91. 80 75.63 84. 21 86. 79 86. 65
AFP+PIVKA-1I 26 42.62 95. 88 92.00 64.55 65. 38
AFP/PIVKA-II 46 75.41 79. 89 76.83 75.22 77.16
TKI1+PIVKA-1I 23 37.70 94. 50 96. 52 58. 88 69. 25
TK1/PIVKA-1I 50 81.97 79.00 82.36 78. 66 81.63
AFP+TKI1+PIVKA-1 a 22 36.07 96. 29 91.63 58. 83 62.21
AFP/TK1/PIVKA-1I b 58 95.08 83.72 85.47 92. 33 86. 27
1.0 1.0 1.0 1.0
0.8 0.8 0.8 08+
1 067 10 maa- 106
& & & =
™ o4 / M 0.4 M g 4 ™04
0.2 0.2 0.2 02
AUC=0. 708 AUC=0. 801 AUC=0. 839 AUC=0.928
00 y . r . Y00 ; . r . 00 r r v v 00 r r T r
00 02 04 06 08 1.0 00 02 04 06 08 1. 00 02 04 06 08 1.0 00 02 04 06 08 1.0
A 1—RRE B 1—HRE ¢ 1—BRE D 1—455%

W AB.C.D 4028 AFP . TK1 . PIVKA- Il Sk I K2 = 03¢ A & I 2 W HCC 1) ROC £k,

A 1

x4 PIVKA-1I \TK1 #1 AFP Bt & #&i2 B HCC &y
Logistic B33 L& S

i FIHRE trfei® Wald  ABE P HXERE
PIVKA-Il 0.001  0.002  23.665 1 0.003 1..006
TK1 0.471  0.063  8.621 1 0. 000 1.156
AFP 0.255  0.177  15.474 1 0.018 1.687
I —3. 866 0.887  12.683 1 0.010 0.007

x5 PIVKA-II \TK1 #1 AFP B Ii# M & = Bk & &

B H HCC B AUC RHEXSH
e H AUC 95%CI PR P IR FHE
PIVKA-Il 0.839 0.753~0.8% 0.033  0.001  35.88 mAU/mL
TK1 0.801 0.720~0.843  0.025  0.002  2.15 pmol/L
AFP 0.708 0.549~0.740  0.041 <<0.001 11.70 ng/mL
I Al 0.928 0.799~0.952  0.018 <<0.001 —
T — FR R,

3 i %

HCC 2 3k [ 55 5 UL 1) S 1 b Jge o 595 28 % A 0%
PEME R T4 2 A, B2 I HCC 2R 7 f it K
BE AR OCHE ., 124 1k AFP 26 IR T i 5
Iz B HCC I3 2 4r ik 0 B2 12 W i 28 B &%
PSR YRR, A 30% ) HCC 3 AFP £ B

AFP.TK1 #1 PIVKA- [| 85 & B & Mli2 B HCC B ROC £

P AR WIS R 5 A R AR A B A
K AT BE 2238 i HCC fafiz RS,

PIVKA- I 8 1A Ry & — Ff 5 2L 1) o8 A 5 0 7
H AR FIRR 36 — 26 % 35 B 52, A W98 & 3] PIVKA- I X}
F HCC iz Wiak se 1 & & F AFP, JHAEh HCC #
WL A F BRI R 2828 2 Y ek PIV-
KA- I 1E- R WM HCC ) — 30 & A5,

TKL T 19 thad 60 - 4C 4 & B 7E 34 78 40 i v 5%
KT, RESE B L P TKL 7K 7 R PE TR T g
NEARSAG A . A HF 52 R, TKL of DL T %
P B TR %) 40 338 B ARG T L ot Ak TR A0 M 84 A 9 P ) A
7 358 0 R s DA LA R A I R

IR IR 988 1 B4 988 10 & 9 SR 2 o 4 il
R —F L L Hrd 90% M N HBV J& 4, 5 H
AFNRR I A L HCV G TN RS P 08 R 3 200 TR 2%
MR A W WX 5. AW 5 BoR . PIVKA- K 78
HCC B F i+ HCC 45 LC 4 .CH 4 . % |
W, 2 R WA G B X (P <<0. 05), iF 5 I i
PIVKA-I /&1 W HCC 0y — 848 br. 4 & 4
HCC B, 835 1R P 98 40 I 5 B5E I i ) /AR % 46 S+
W RIS R AT IR R B = L S B PIVKA- 1T 8928 il
A M b PIVKA- 1T AKSEB BT . eah, AuF
b R, LC M CH i Iy PIVKA- I /K5 %)



ERRBEFLE 202046 A% 42%5% 11 Int J Lab Med,June 2021, Vol. 42,No. 11 + 1321 -

A, 2 7S5 B X (P>0.05) i LC 41
HCH A MG TK1 Al AFP A1 TxF R, 2%
SA G FE L (P<0.05), 458 £ PIVKA-I &~
%% CH.LC %4k HCC W E W .1 AFP Al TK1
LW HCC & % % # 4k HCC N £ i 5% i, 2 R
PIVKA- I b TK1 f5 4f H [X 5 K% %, vl /E A
HCC AW & ) E 2 M br &Y. W5 R 5
LIM 26550 B PR i F 5 4 E — 2L

I 375 ek 988 A 22 0 B IBUAG 32 B HCC A9 2 450 BE
CEO 7 5 R AE A 2 LIRS TR A I i i e
PR Z TS K 2 I HCC, BRI 45 bR A6 1 2 Wy
HCC B, PIVKA- Il i 2 5% (86. 89 %) fie i » fH TK1
(R S B (86. 6200) H i s P I AG Wl 5 ZE f, AFP/
TK1 B A M A9 R B8R (91, 80%) hx i » i AFP +
PIVKA- [T 53 BAS I 14 45 55 B (95. 88 %0) fie i 5 3 LA
W77, AFP/TK1/PIVKA- [T 3 B¢ A I 14 2 4 Jir
(95. 08 %) 8 ¥ 1 AFP+TK1+PIVKA- I1 5 B I
RS BE (96, 29%0) B & . PIVKA-II ., TK1 #1 AFP
B4 F 2 W HCC 9 AUC S 0. 928, & T & fa br i
ARSI (P <20, 05) , H. 7 80 FRE 5 B2 8 4% 48 I
ARSI vy L 1 — 2B B E T A A AT B & R s HCC
iz Wik g . xF HCC & fa A 9 0 2 1 12 b Ay
EEMIGEKR S ZME. 540 @ ROC # &4l
PIVKA-I . TK1 1 AFP &l HCC 1) &% 4 s A8 43
% 35. 88 mAU/mL. 2. 15 pmol/L #1 11. 70
ng/mL; HH PIVKA- I i &A1 FE b SCiER[14-15]
B 1 40 mAU/mL B A%, J AT RE 0 A 1
HCC & F 2N AR T a8 47 2 AR y7 i B i &
(T~ 13536, & 86.89%) .Ml EH N AR Il
~IV# 8 #.42 d 13.11%) . FE HCC 41 PIVKA- I
SR A T RIS 8 i A I R % AR 1 Sk 4l
AN AER— IR AR FE 26 1] AFP BIPEAY HCC
BE A 21 @ PIVKA-TT BH ., & 8 B 5 3
80. 77 % , 5 bk %5 21 HE 38 WL S AH T, PIVKA- 1 78
AFP B HCC B3 i AT B 1 2 f R, 47 1l
PIVKA- Il Z£i2 7 AFP BAPERY HCC Bt A7 7E —E /Y
o, A PIVKA-IT A1 TK1 £ B A I AT 42 74 5
BE L PIVKA- TR TK1 EB AR I E A5 24 i e 4 358
55 AFP BAM: HCC 9% 61l 1 T 465 o 2% BIF 5% 25 98 7R /0 DL A
K SCHR R .

25 LR, PIVKA- 11 . TK1 #1 AFP B4 6 I n]
JE2 M HCC B R 8%, PIVKA- 1T F1 TK1 6 ) %
AFP BAPER HCC 3 BA B AME, XF HCC ) B
W A EE RN FHANAE . AW FEAE A B 5T,
FEAS AL/ A0 1 s ) A3 M AT B L T B A7 A 3
T fer A7 S 0w 1y 45 Jm BI040 5% 2E 47 KRR A 2 11 /i BE
M 2 T I AT i — 2 UE S AR 5T T AR 458

S % Uk

[1] VILLANUEVA A. Hepatocellular carcinomal]J]. N Engl

J Med,2019,380(15) :1450-1462.

[2] LIEBMAN H A.FURIE B C,TONG M J,et al. Des-gam-
ma-carboxy (abnormal) prothrombin as a serum marker
of primary hepatocellular carcinomal]J]. N Engl J Med,
1984,310(22) :1427-1431.

[3] W4bil, 24k, 221030, 55, 40 0 0T M 1 Rl 1 76 I kv
JHF-968 v 2 3K B HOX TG i R B LT 55 BE A g
#.2016,32(3) :396-399.

(4] fapak, PL20mg B 55, 55 7 U5 50 8 MK I RIE R G &
JH-9EE TNM 3 %8 A 5 TC 988 268 A7 1 T e 2L, o A
AR ,2018,33(9) 1 760-763.

[5] e AR [ 5 T AR Fat 2l 4 F 2 4. JRUR PRI
2T HLAE (2017 4 IO [T, 4 HF 5 2 35 2017, 25
(12) :886-895.

[6] AP b Yo 15 75 Az g 2% 0 2, AR R 24 2 T
oy, R TEMEIF R B IG J7 R LT 0. h AR ME A A AR
2000,8(6) :324-329.

[7] 3wn, ik d7E R We. AFP BH M 5 B v 8 B 2 00 8 e
E R SHILELT ] WAE A LA 27,2019, 24
(1):71-73.

[8] YANG J D, HAINAUT P,GORES G J,et al. A global
view of hepatocellular carcinoma: trends, risk, prevention
and management [ ] ]. Nat Rev Gastroenterol Hepatol,
2019,16(10) :589-604.

[9] SONG P P,GAO J J,INAGAKI Y,et al. Biomarkers: e-
valuation of screening for and early diagnosis of hepato-
cellular carcinoma in Japan and China[J]. Liver Cancer,
2013,2(1):31-39.

[10] ok 5 PR A2 A3 136 AFPLTK1 J DKK1 /K- 46 i
X R T R 12 T BB S LT . D B A B R 2 2R AR
2018,39(8):939-941.

[11] MUTAHIR Z,CLAUSEN A R, ANDERSSON K M, et al.
Thymidine kinase 1 regulatory fine-tuning through tet-
ramer formation[]]. FEBS J,2013,280(6):1531-1541.

[12] LIM T S,KIM D Y, HAN K H, et al. Combined use of
AFP, PIVKA-1l , and AFP-L3 as tumor markers en-
hances diagnostic accuracy for hepatocellular carcinoma in
cirrhotic patients[J]. Scand J Gastroenterol,2016,51(3):
344-353.

[13] Wi FF, 3k, 2270, 45, PIVKA- [1 Fil AFP X Ji % 1 JiF 3
LW E AT AG [T, 1R BRAG 3 PR 2 J% 3K, 2018, 39 (14)
1721-1724.

(147 JHRHE 53 A% W BRI AR - %6, PIVKA- 1L HI AFP 3565 46
X R VE IR B2 WA (BT ], AR 36 R 2 44 3K, 2017,
32(1):69-71.

(150 RIEE . T . % WAl %5, i i PIVKA- I3 5E 78 41 £
HCC 2 Wi v (¥ R Be HoRe S 4 BT [T ). B2 0 R Ak
2017,46(8):19-21.

(16 AR %, PR, BR A HY . 55, 1003 57 % B 10 A5 ) (PTVKA-

10 30 75 I 40 6 J88 v 0 i R A (8 LT, B0 AR f i 2
2015,35(4) :328-333.

ISR H #:2020-09-21 &1 H 1. 2021-03-05)



