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PIVKA-[ BE£4& CA199 . VEGF ElEEEZH B BN ES
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TEEERFE—WEBERLLBRA,BEBHHE 710032

O E.HH ®iThFFF 8 2R (PIVKA-1) 48 £ 3R 199(CA199) .o % A & £ Kk B F (VEGF)
stie 5 (GBO) 694 B 4, ik &3 2022 £ 8 A £ 2024 5 3 A#ERH e 149 #) GBC & & 4N GBC
LA BR AW 100l E L B EMANEERBAEBA, ABRMAE LR IRE G KREEES 197 BIFH
i B2t BB 40, A F AT &40 7F PIVKA-11 \CA199 . VEGF & %24 % (TBIL) & F, 44 GBC & % PIVKA-
Il .CA199.VEGF %5 TBIL K-F R FHE 5 H A FE M, L8 2 XFEIHFEROC) W& W ERAIIRLE
A BEA MM A GBC #94 Wiakde, R GBC 41 PIVKA-11 .CA199.VEGF & TBIL &A-F¥ A 2 &5 Tz d
MR R A B AL AT B, £ F WA %I FEL(P<0.05), fefE R MEBE CAI99. VEGF X-F 9 25 T4k
BB, £ F WA % FE L (P<<0.05, GBC &% PIVKA-1I .\CA199.VEGF &5 TBIL K-F3¥ 2 E48 %
(P<C0.05), GBC &% PIVKA-Il \CA199 K-F 5 #FE45%3¥ ZEAM X (P<0.05 ., GBC 4% TBIL<34.2
pmol/L # PIVKA- Il \CA199.VEGF K -F3¥ 9 2 & T2 & R W& R 8 &4k B4 TBIL<<34.2 pmol/L
HVEFAR G FEL(P<0.05), f2E R MEBA P TBIL<34.2 pmol/L # CA199 . VEGF K-FH 2 & F
i B2t B8 28 F TBIL<C34. 2 pmol/L &, 2 33 A %it 5 & L (P<<0.05), # GBC &4 4 AMKK-F TBIL 45
%7K -F TBIL 28, % K -F TBIL 22 PIVKA- [l .CA199 % VEGF & -F % 2 & FA&K-F TBIL 4, £ % ¥ H %5
L (P<0.05), PIVKA-T[ .CA199.VEGF B A#n % ¥ GBC ¥4 ¥ & T @A(AUC) 4 0.830, M % kX F &7
AR LIRS B 09 AUC(P <<0.05), &if GBC &4 &£# X R H#HA &HK-F TBIL % LT, & iF PIVKA-1 |
CA199 . VEGF K -F 3580 24 &, PIVKA- 1 .CA199 & VEGF B 40 7T 32 & 2+ GBC % Wi #9 3 40 F A= 4% ¢
B A2 A4 n PIVKA-1II 5 VEGF ERIER & R B EARFFEE LT LE5F,
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The value of PIVKA-I[ combined with CA199 and VEGF in diagnosis of gallbladder cancer”
CHEN Jiankang .LIU Jiayun
Department of Clinical Laboratory ,the First Affiliated Hospital of Air Force Military
Medical University s Xi an s Shaanxi 710032 ,China

Abstract ; Objective To explore the value of serum abnormal prothrombin (PIVKA-1I ),carbohydrate an-
tigen 199 (CA199) and vascular endothelial growth factor (VEGF) detection in the diagnosis of gallbladder
cancer (GBC) patients. Methods A total of 149 patients with GBC admitted to the First Affiliated Hospital of
Air Force Military Medical University from August 2022 to March 2024 were selected in the GBC group. Ad-
ditionally, 199 patients with gallstones were selected in the benign gallbladder disease group. During the same
period, 197 healthy individuals were selected as the healthy control group. Measure and analyze the levels of
PIVKA-1I ,CA199,VEGF and total bilirubin (TBIL) in each group,analyze the correlation between PIVKA-
T ,CA199, VEGF and TBIL, jaundice grading in GBC patients, and draw receiver operating characteristic
(ROC) curve to analyze the diagnostic efficacy of individual and combined detection of various indicators for
GBC. Results The levels of PIVKA-1 ,CA199, VEGF and TBIL in the GBC group were significantly higher
than those of the benign gallbladder disease group and healthy control group,the differences were statistically
significant (P<C0. 05). The levels of CA199 and VEGF in the benign gallbladder disease group were signifi-
cantly higher than those in the healthy control group,the differences were statistically significant (P<C0. 05).
The PIVKA-1 ,CA199,VEGF levels in GBC patients correlated positively with TBIL level (P <C0. 05). The
levels of PIVKA-1I and CA199 in GBC patients correlated positively with jaundice grading (P <C0. 05). The
PIVKA-1I ,CA199 and VEGF levels of patients with TBIL<{34. 2 umol/L in the GBC group were significantly
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higher than those of patients with TBIL<(34. 2 pmol/L in the benign gallbladder disease group and the health-
y control group,the differences were statistically significant (P <C0. 05). The levels of CA199 and VEGF of
patients with TBIL<{34. 2 pmol/L in the benign gallbladder disease group were significantly higher than those
of patients with TBIL<{34. 2 pmol/L in the healthy control group,the differences were statistically significant
(P<<0.05). GBC patients were divided into a low-level TBIL group and a high-level TBIL group. The PIVKA-
II .,CA199 and VEGF levels in the high-level TBIL group were significantly higher than those in the low-level
TBIL group,the differences were statistically significant (P<Z0. 05). The area under the curve (AUC) for the
combined detection of PIVKA-[ ,CA199 and VEGF in the diagnosis of GBC was 0. 830, which was signifi-
cantly larger than the AUC for individual diagnosis (P <C0. 05). Conclusion In GBC patients with or without
high TBIL level,serum PIVKA-I ,CA199 and VEGF levels elevate significantly. The combined detection of
PIVKA-TI ,CA199 and VEGF can improve the sensitivity and specificity of GBC diagnosis, but the combined

detection of PIVKA-II and VEGF is more economical while ensuring high sensitivity and specificity.
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BRI IG R 22 8L, B & 9 B B, oF @ o, O M R
B SR R IR Y S R E W R BB
b T ] AT F B S — F R GBC IRYT
A F B HRERZH GBC B R BRI T
Ab T35 s 1 R L O Hh B 22 R I PR IR L R 1) R 1 B
HE R | P A R L AR A A T R e R B R AT
MGG, B EWUE & 2. B GBC MIRITF L
RE WG R4, Bk, 548 B 45 /9 M 4 35 9 % GBC
HEATH R B BRI WAL s, BRI BTR 199
(CA199) J& — P Jil 983 A0 & R BL A, 8 732 I H T 15 4k
T iR g s et 1984 4, LIEBMAN 45 % 3 5
e 1M Bl R (PIVRKA- 1D 78 9 % b & O o H
TR B2, 4k &8 PIVKA- 11 76 08
KRR A SC PR B Pt A TR A N R K
KT (VEGF) J& —Fh = Z4E H T N B 40 i i 2 Ty s X
T AR I A 0 o P B i K A B A5 e HL A
SR, 7EZ R B, VEGF K B 8 7k, Al
VER—Fh g br B9 . AW 583 33 40 M GBC B3 I
# PIVKA-11 .CA199.VEGF /K, AN GBC By
W 42 L5 B .
1 #EMEFE
1.1 — %R E$E 2022 4E 8 H & 2024 4F 3 A A
BEWIG i 149 #1 GBC & 1E 8 GBC 41, Hh 55 80
B 2z 69 ], EHIAERR (62. 610, 73) %, 4N ABRHE:
Il R B8 B} 58 45 BT A A3k R 382 GBC. HoR &
PUEIRIT TR ALT7 RBOT 55 . HEBR bR . &I
b bR B L &2 Kk A2 GBC i A B 5 % % ih
JT . HERE 199 BIIREZE A B EAE N IR 58 R PR 4 .
HAr 5 91 i, % 108 ], F ¥ 4E % (55, 13 £13. 01)
B Ty 1R HUIR) I A AR B RS 0 A G il 197 9 4E
AR BT B2, Horp B 118 L 4 79 M, SF 2 4R
(58.78+10.67) %, 3 HAMH AF R HLE, ZFHTLR
HFEX(P>0.05), A A k. A #F 58 X 5%t
AR AEFREFEBANEREZER. ARSAR
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carbohydrate antigen 199; vascular endothe-

B 5 24 10 B2 B 2 i ifE (K'Y20193292)

1.2 Ry SRAEB T ZIGYT R0 AR fdt R A
K I R 25 B F KL 3 mL, B 3 000 r/min 5.0 10
min 5, BUAERA TR . R H A 5 2 Bk =X
25447719 Lumipulse® G1200 4 [ 81k 2 % % il
AT AR I PIVKA- I 7K, 3250 b 2k 06 e 2R 0 A
RS AR AL R FH 2 IC ES01 HE Ak 2 & i 5 58 43 M X
KBt E i A & CRAL 2= OB O KT CA199 K5 2k
FE TR ik A W B2 47 B2 7 A4 77 1 TZD-CL-
2008 fh2% & 56 % 4 Fr AR I VEGE 7K °F, VEGF
a7 & e B R R R AE R R IRA FL SR
H 37 7600 4= [ 2l A4 1k 2 7 A3 K e 22 380 7] A 0 AR o
K (TBIL) /K, M4 TBIL 7K F k47 8 9H 20 9, Fabk
B . TBIL<C34. 2 pmol/L; F JE #595 : 34. 2 pmol/L<<
TBIL=<85. 5 pmol/L; 1 £ # 4. 85.5 pmol/L <<
TBIL<C171. 0 pmol/L; BB IHE . >171.0 pmol/L,
PL TBIL=34. 2 pmol/L 1E 0 3 28 /& 75 A7 76 i 1% e
) ] B s 2

1.3 Siitephb B R SPSS23. 0 48 i 84k vk 47 %K
P FR K Gt oy Hr. BRAEES MR AL M
(Py P, 240 B R Kruskal-Wallis H
K 55, Z2 41 18] W5 P L ok H Nemenyi #5552 41 6] [
% F Mann-Whitney U £ 5% . % /| Spearman B
Kendall tau #OCHEATAHSCHE 20 B . 2l 320 T4
FRIE (ROC) [l 2 ITAL 25 T 45 A5 2070 S ¢ & 12 W GBC
B, DL P<<0.05 WESHGIT%E X,

2 % e

2.1 341 PIVKA-1 .CA199.VEGF & TBIL /K1t
B GBC 41 R4 [ M0 41 S fa R X IR 4 PIVKA-
Il .CA199.VEGF } TBIL /K b4, 2% %W H 51t
FENX(P<0.05), #—L TP LLE . GBC 4+
PIVKA-1 .CA199,VEGF ¥ TBIL /K8 & & T
R4 R PR 20 SRR X IR, 2 R A ST E X
(P<C0.05); IH#E R A4 CA199, VEGF /K- B
R TR B L 25 B A Gt (P <C0.05),
k1.
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=1 3 #H PIVKA- Il \CA199.VEGF & TBIL K FELLB[M (P, ,P;;)]
21 51 n PIVKA-Il (mAU/mL) CA199(U/mL) VEGF(pg/mL) TBIL(pmol/L)
fet FE Xt BR 21 197 24.00(24. 00,29. 00) 7.81(5.31,14.07) 89.59(67.41,125.61) 13.50(10. 20,17. 60)
JHE R R 199 25.00(21.00,30.00) 9.98(5.92,16.75) 7 107.57(77. 49,140. 40) 7 13.90(10. 80,17.50)
GBC 4 149 34.00(25.00,84.00) " 7 55.40(18.25,232.25) "% 277.17(146.98,418.57) "%  23.50(13.60,96.95) " 7
H 73.41 132. 95 185.92 64.55
P <0. 001 <0. 001 <0. 001 <0. 001

WS R A A, T P<<0.05; SEEX B i, ™ P<<0.05,

2.2 GBC ##% PIVKA-I . TBIL,CA199 fil VEGF
BIAHICPESX BT Spearman #H 36 70 M 45 3R W8 . GBC
H ¥ PIVKA-T .CA199,.VEGF /K ¥ 5 TBIL k¥
PR EAM K (r=0. 243, P =0. 003;r =0. 202, P =
0.015;7=0. 585, P <C0. 001), K& TBIL /K F %t
GBC [ AT #9843 9 fa bk 300 90 il 5 55 B
21 M) 5 v BE RO 14 5] 5 FERE RO 24 . AN [ B 4y
%% GBC H# PIVKA-1 \CA199,VEGF K W% 2,
Kendall tau #f 3¢ 2 #7 25 3 i 7/R . GBC # % PIVKA-
I \CA199 /K5 B 43 e S IE A & (- =0. 487, P <<
0.0013;r=0.259,P<C0.001), VEGF /K5 # iy
HKICA KM (-=0. 018, P=>0.05) ,

1 .CA199.VEGF K TBIL /K b8 HHEER TBIL
X4 B, SR GBC 417 TBIL™>34. 2 pmol/L
BFE LT 3 4l PIVKA-II . CA199, VEGF &
TBIL 7KF % .GBC 417 TBIL<(34. 2 pmol/L B3
90 fil, 3 40 TBIL << 34. 2 pmol/L # PIVKA-II .
CA199.VEGF K- 1bas, 2 5 H G it 2 L (P <
0.05), #E—2L AT M L3, GBC 41+ TBIL<34. 2
pmol/L # PIVKA-1 ,CA199, VEGF /K ¥ B i &
TRE e R M e 21 S it R X B2 h TBIL << 34. 2
pmol/L # . 2R ¥ H G it 2% & L (P<C0.05), 0%
KPR 4 P TBIL<C34. 2 pmol/L # CA199.VEGF
KV B R X B 4l o TBIL<C34. 2 pmol/L

2.3 34{p TBIL<|34.2 pmol/L #7554} % PIVKA-  H.ZFWEGIT¥E L (P<0.05) ., WLE 3,
x2 AFAEHBESHE GBC £#F PIVKA-11 .CA199.VEGF /KE[M(P,; ,P ;)]
HEIE S n PIVKA- Il (mAU/mL) CA199(U/mL) VEGF(pg/mL)
e B 90 29.00(22. 00,35. 00) 38.90(15.70,126. 50) 194, 54(141. 81,344.14)
4% B WO 21 41.00(30.00,108. 50) 37.90(8.52,193. 35) 277.17(135. 65,535, 24)
oh B BE 14 111.50(43. 25,191, 75) 159.00(37.05,687.75) 355. 13(170. 86,599. 15)
A 24 155.00(84. 75,2 475. 25) 305.20(118. 25.933. 50) 388.82(304. 82,388. 82)
x3 3 2 TBIL<C34.2 pmol/L FF 53t & PIVKA- 11 \CA199.VEGF & TBIL /K FE L [M(P.;,P ;)]

2H 5 n PIVKA-Il (mAU/mL) CA199(U/mL) VEGF (pg/mL) TBIL(pmol/L)
it B X BE 21 197 24.00(24. 00,29, 00) 7.81(5.31,14.07) 89.59(67.41,125.61) 13.50(10. 20,17. 60)
AR PR 199 25.00(21. 00,30, 00) 9.98(5.92,16.75) 7 107.57(77.49,140. 40) © 13.90(10. 80,17. 50)
GBC 4 90 29.00(22.00,35.00) "7 38.90(15.70,126.50) ° % 194,54(141. 81,344, 14) "%  14.30(10.58,20. 33)
H 17.10 80. 69 110. 90 2.30
P <0. 001 <<0. 001 <20. 001 0.316

G IR ARG L, T P<C0. 05 S e R4 LA, T P<<0. 05,

2.4 A TBIL K GBC B# PIVKA-1 .CA199,
VEGF /K% L TBIL 4 34. 2 pmol/L Jy 5,k
GBC B # > MK /KE TBIL 4 5 &K F TBIL 4, 5
K TBIL 40 PIVKA- I .CA199 & VEGF 7K1 &
AR K S TBIL 4, 25 8 A S %8 L (P <
0.05), W4,

2.5 PIVKA-1 .CA199, VEGF Pt Jz B¢ 4 6 i %}

GBC iz W %che L PIVKA-11 . CA199, VEGF Wy
KA a2/ GBC WREZEREE=1,. /=0,
22 ROC Hi £k 20 B, 45 1 78 . PIVKA- 11 LCA199,
VEGF BEA K32 W GBC il 28 F i AL (AUC)
0. 830, B I8 K F 45 Wi 45 #r 4 i2 Wi 9 AUC (P <
0.05), W#FE>5,

%4  A[E TBIL /kF GBC % PIVKA-1 .\CA199,VEGF K E B[ M(P,; ,P.;)]
41531 n PIVKA-II (mAU/mL) CA199(U/mL) VEGF (pg/mL)
KK TBIL 41 90 29.00(22.00,35.00) 38.90(15.70,126.50) 194.50(141. 80,344.10)
/K TBIL 241 59 96.00(41.00,301.00) 157.0(25.50,591. 00) 355.90(219. 90,543. 60)
Z 17.10 80. 69 110. 90
P <0. 001 <0. 001 <0. 001
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x5 PIVKA-II \CA199.VEGF &K B &M GBC B2 BT %L 8

T [ cut-off {f AUC AUC I 95%CT  REUE (%) FRRED BRI P
PIVKA-II 96.41 mAu/mL 0.626 0.541~0. 690 44. 2 75.1 0.193 <0. 01
CA199 154.13 U/mL 0.782 0.715~0. 850 60. 5 89.7 0.502 <0. 01
VEGF 343. 87 pg/mL 0.816 0.759~0. 872 76.7 75.7 0.524 <0.01
PIVKA-II +CA199 — 0.797 0.736~0. 858 87.8 62.9 0.507 <0.01
PIVKA- [l +VEGF — 0. 820 0.765~0. 875 73.7 77.9 0.516 <0.01
CA199+VEGF — 0. 820 0.765~0. 876 74.6 76.7 0.513 <0.01
PIVKA-II +CA199+ VEGF - 0. 830 0.776~0. 884 83.8 66.8 0.506 <0.01

T — R .
30 it B B ] R S A GBC B MY VEGF KF

iR o 25 ) 2 1 FH P R 40 43 B PR A R
XoF b Jeg 0 38R IO 7 A T W B AL R T ORE b A ) A R
s H- U0 O A Ll B2 W B TS A I A O T & R
ER™,

PIVKA- Il XHoh 4t R K ez sl bl 5%
BT SRR Ry JBE-y- B8 3 B i R (DCP) & 2 BT AE &
5 AY TG B I i TR M B PIVKA-TT ., SE4E SRR 9T &
B VE R E B W B bR S . PIVKA- 1T #5732 W
T8 Ak g R I H 0 R R
JUHAE JF 98 10 0 A 2 W 9T SO D D T R R A
MR RE. BEA A WF 5% i PIVKA-1I 78 GBC %
KU AR BFE 45 Bl R . GBC 4 PIVKA- I 7Kk - B
0 TR [P A R R IR L 2 R et
E (P <<0.05), {H& PIVKA-II £ GBC # #
FEIR o F-HLH] B A AR B, B 5 T A A
FILE A BB EE YA oG, RS 5T
PR AT R, TR 7R BCR S R A B
GBC B W 1A 412 S5 1 S5 o 8] $2 52 i JHF 0 1 £
W, PIVKA- I AE A W90 ) U8 B , o e ] 2
S GBC A5 R4S L (5 B B 9 A2 ) 2 B 38 75 22
i — L RE .

CA199 F 2245 ME W IR 1L 1) LewisA Il BYHT i
F B AT TR FRE 7 548 B L L R TR L
R FE A7 A 2 W T 0 3E Bl i AR s
Y. AR R W, GBC 41 CA199 /K- 8 & T
R | PE 9 2H R it B GE R4, 5 BE A B oY 4 R —
;. VEGF & —Fh 846 T N B 40 i 19 £ o fig
PR, A i A2 30 3 4 i B ot 4 T A 4 O i EL AT
FEEEH ., AWMU IR VEGF iy ik ok
V5 GBC &4 KRR B AW 5E 45 R
38 GBC 41 17E VEGF 7K B i 5 F 0 28 B e
I 21 Jefg BT IR AT, 22 R AT Ge it B (P <<0.05)
{5 2R 0 VEGFE 0T LLUBS fin i A7 (0 38 3 M | fie i 2 4 28
3 FRUORR L IR RE AR F 1 Fz-10) 7 5 % Ak . 388 5 b g 1Y)
REFAETERE S . B AN, VEGF 91 B 0% 2 5 5
B R N B U L TSR R AL . T R iR
AR E IR AL b BR ] e 52 40 X b Jeg 4 21 1

mERA R Z —,
Ji 43 F 2 K RS

GBC @ 4V R AL L 5| iy H BB 21 K F
B 52 TH i . REFEAF ST 48 L 5 IH 21 2 /K S [F] 15 52 i
PIVKA-II J& CA199 /K F-0%1 0 A 58 of Al 56 43 B
ZE R R, GBC BB & PIVKA-1I . CA199 K¥FE 5
TBIL /K2 EAH %, PIVKA-TI k¢ 5 TBIL /K
EIEMETTRE S #E i R 4t JH 20 R AR 3L [H 2 5 M E
AR K, GBC B H & M F R T A8 = %, X 4L
ZMWAE s, SR XA MBS E R, m
CA199 3Z H 21 K 5% 3 223l F i g o IR 04 e e
R, T B I HE Az BH L 51 20 R K T
S HE BR TBIL X 45 58 09 % ma, A #F 55 8 1 41 Bk
TBIL>>34. 2 pmol/L GBC ## 59 fi. & ¥ GBC 41
it TBIL<{34. 2 pmol/L # IVKA-II .CA199 7K F- 1
HH 5 v FE B R o o 2 % {6 BR 4 f TBIL<C
34.2 pmol/L %, 22 R A G158 L (P <<0.05),
FELL TBIL N 34.2 pmol/L N H, % GBC & %N
7K TBIL 4 5 & /K% TBIL 41, & /K F TBIL 4
PIVKA-1 .CA199 } VEGF /K ¥ B 8 & T 1 /K F
TBIL H ., 225 ¥WA S i E X (P<<0.05) ., LI 45
ik PIVKA-1 .CA199 7E GBC #8015
K TBIL F L% T GBC fyi2 Wity BA B X,

e - A5 i ROC il £k 50 #F % 81, PIVKA-
II .CA199.VEGF BL& M2 W GBC B9 AUC fz K,
40,830, REGFE K 83. 8% . Fr FE K 66.8% . 75 4b.
PIVKA-II 5 VEGF Bt & k& il 6f, AUC L 7] ik
0.820, RELEE N 73. 7% FE TR 77 9% Ko EH
T, NTAEST S MBEEE, E2I7 A58
HI4E 0 B BT o A B IR — & TAER 7
BRI A, I, B A R PIVKA-TT 5 VEGF
ST IR R M R AR R, XS R
FEA B B0 . A7 28 B — Fh R 9% 12 B GBC 1% I 93 45
B S . AW RWAETEA R WA 5T [R5 A
5381 GBC B3 45 T4 bR 7K SF o BT W4 19 B A o i
N BB TR BESE ., X TR 5 Ak BE Y i — 2P 1
UE 38 5 B AT KA Je 2 ot I RTIE P IF 5T .

B B9 AL ) 38 75 25 47 TR A 2
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25 ik, PIVKA- 11 . CA199, VEGF 1 3 J7 1%
AR T GBC B &2k A EEANE, PIVKA-
II 5§ VEGF BtG il fig % 4 =512 Wr GBC Ay R HUE i
PR LR N IR ILE M ENE S .
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