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Abstract

Objective: To investigate the diagnostic value of serum vascular endothelial growth factor (VEGF),
human epididymis protein 4 (HE4), carbohydrate antigen 125 (CA125), and carbohydrate antigen
724 (CA724) in ovarian malignant tumors. Methods: 106 patients with ovarian malignant tumors
in the People’s Hospital of Zhengzhou University from 2020 to 2021 were retrospectively analyzed.
According to the postoperative routine pathological results, they were divided into 97 cases of ep-
ithelial tumors, 5 cases of germ cell tumors, and 4 cases of sex cord-stromal tumors. The levels of
VEGF, HE4, CA125, and CA724 in the serum of patients in each group were measured, the ROC
curve of subjects was drawn, the area under the curve (AUC) was calculated, and the sensitivity
and specificity of serum markers were calculated, and the diagnostic value of single and combined
detection for ovarian malignant tumors was compared. Results: The ROC curve showed that in the
differential diagnosis of epithelial ovarian cancer and non-epithelial ovarian cancer and the diffe-
rential diagnosis of FIGO staging, the AUC of the combined detection of serum VEGF, HE4, CA125,
CA724 was significantly higher than that of the single detection, the combined detection of two
and three indicators, and the sensitivity and specificity were higher, with a statistically significant
difference (P < 0.05). Conclusion: The levels of VEGF, HE4, CA125, and CA724 in serum are closely
related to the occurrence and development of ovarian malignant tumors, which can be used as the
detection indicators for differential diagnosis of ovarian malignant tumors, and the combined de-
tection has higher diagnostic efficacy, which is of great significance for the early diagnosis of ova-
rian malignant tumors.
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Jeep e A2t S R P — AN R A g R ), S AR R U A R R, 2020 SRR D R
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o ey m TR R e v (PRERE , RO BRI T B B A - AR, L i B T B AN R B ™
B VEI By A AN AR TG [ 2] IR SR T A E R AR bR 4 Y $% (Epithelial ovarian
cancer, EOC), #7551 17 90%, LA IE L i 14 B %8 (Non-Epithelial ovarian cancer, NEOC), #]55H5
I 10% [3]o EOC SEL4E M1 g (5 O SRS RIS GO R e )« BRI . 5 P T e s
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Wid[6] (7], HHT, Wl EOC MIARAEVR YT J7 1% 2 Mg 4 gk K R 45 & B R AR AZ B AT (8], LA SR [m)y6E
IT 9B A HIHI NG IT[10]. IXEIRIT T B m AN & 1 EOC I ARIAYT 455, (H il T 2547 & B i 14 2%
PRI BN S 95 22 2 i 24(Multidrug resistance, MDR)FJH I, =B 5200 1 25497 24[11], BMERRRIGIT G EOC
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PRI Bl b R g rp b s 16], DRG] LA A B SR8 12 W AR ARG U 48 b o
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2. AREFZE
2.1. ARFR

[ 3 A 2021 4F 1 H 28 10 HAEAM K2 N REERGIZIE 1] 106 5] 51 SV 2%, gINbRiE:
i > 18 % TR TCHAIRTAR, RETFARATHATWIT4YIETT WERRZ: IEFRETORCHt
Ko HEBRbr#E: FEE R MR A DR Im RS B A R BE VTR ANREM 2 FAR B &5 b 4F
YR L. 1% 106 51 5P S MR B RS 14~81 %, WAL N 55 (53.70 + 13.40)% . MIRERA 2127
K43, O S R 45yl b R i O L 97 1, JE b R MR 9 B, WK 1. KR4E FIGO KA HIARHE,
1% 106 GG MR AT IR IR 20 3, I~11 39 30 4, 1II~IV 3 96 .

22. MRAE

FH BB ERATESWINS, 1ERIPUEE T IEAMRBK L 5 mL, 3000 r/min &0 5~10 7380, 785t Eig
T, A EAL S R IR E LS CA125 (0~6.9 U/mL) & CA724 (0~6.9 U/mL)7/KF; 1 FHiEB G 128 W Bt
360 5 3% VEGF (0~160 pg/mL) Az HE4 (0~140 pmol/L)7K>F-.

23. gitEE

K SPSS 21.0 it 24844« MedcCale ¥ F A1 GraphPad Prism 8.3.0 #4420 Mt , & ¥R %
+ PREZE(X £5)FRon, AR LBCRAPMSIREAR ¢ 56 R EERA 5. R 2R TAERSE
(Receiver Operator Characteristic, ROC)H1 £k, R — e[V 73 A vt B FR IURTRE & F A o il R R A5 4
TR R I A(AUC) R 95% B A5 [X [8](95% CI). PL P <0.05 NZEFA G2 Lo

3. 58
3.1. BEISHRIFHE

AT FLI 106 151 G S MR B3 b, b R EOP B 96 1411(90.57%) 5 WL, e AR R M B it
74 11(69.81%) 5 2 Mo W#E 1o ForpiZzop S M s 8 25 Ak T 111 31 30 51(28.30%), T~V ¥ 76
#1(71.70%), K2 HEEMMIELE FIGO LI~V AR 412 Hr .
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Table 1. Pathological types of ovarian malignant tumors (n = 106)
7= 1. JPEEM MERESE AR (n = 106)

RIS R e it YRR 1% H 41 (%)
FE B Ny 74 69.81
R0 M 5 4.72
g ediie TE WA 8 7.55
% W14 e 9 8.49
HoAt 1 0.94
R R i TR 1 0.94
— Jo 4 IR 1 0.94
GNP HESE 2 1.89
FoAty 1 0.94
YRR 18] 5T IR TR £ 0 e 4 3.77
&t 106 100

3.2. % VEGF. HE4, CA125 }% CA724 ZESEEAREFBEAE PR ROC B9

FIFRRR T, CAL125 2 W aie s, AUC N 0.911 (95% CI: 0.839, 0.957), SR AR 1443 51
83.51%K1 100%. 2 HiB:&Fabrt, VEGF + CA125 ) AUC K, N 0.923 (95% CI: 0.830, 0.974), Uk
FEEFVRR S 14 23 79 A 86.44%F1 100.00% -3 TUHE A F6 b1, VEGF + HE4 + CA125 (1] AUC K, 24 0.924 (95%
CI: 0.830, 0.975), U AR FPE 5N 86.21%A1 100%.4 TiEE AT kR, VEGF + HE4 + CA125 + CA724
1) AUC 4 0.938 (95% CI: 0.861, 0.986), BURKFEFI4E 7 V537 9 88.82% 11 100%. % RIJH A Gt 8 X
(P<0.05). WIH 1 f&# 2,
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Figure 1. ROC curve of EOC and NEOC in differentiation of ova-
rian cancer by serum tumor markers
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Table 2. Diagnostic value of single and combined detection of serum tumor markers for different pathological types of ova-

rian cancer

2. MIEAERAREA S IR B A A3 BR S i A Rl IR 2L AU RIS N B

EOC 5 NEOC
LRl EEAY
AUC (95% CI) B (%) e (%)
VEGF 0.869 (0.760~0.940) 67.80 100
HE4 0.876 (0.796~0.933) 83.87 88.89
CA125 0.911 (0.839~0.957) 83.51 100
CA724 0.844 (0.742~0.934) 63.16 88.89
VEGF + HE4 0.901 (0.802~0.961) 72.41 100
VEGF + CA125 0.923 (0.830~0.974) 86.44 100
VEGF + CA724 0.886 (0.755~0.951) 73.33 100
HE4 + CA125 0.904 (0.830~0.954) 81.72 100
HE4 + CA724 0.881 (0.778~0.935) 83.56 88.89
CAI125 + CA724 0.899 (0.802~0.947) 78.95 100
VEGF + HE4 + CA125 0.924 (0.830~0.975) 86.21 100
VEGF + HE4 + CA724 0.902 (0.770~0.960) 72.73 100
VEGF + CA125 + CA724 0.908 (0.792~0.969) 80.43 100
HE4 + CA125 + CA724 0.902 (0.802~0.949) 78.08 100
VEGF + HE4 + CA125 + CA724 0.938 (0.861~0.986) 88.82 100
100 —
80 —
]
=
¥ 404 ‘ VEGF + CA125
VEGF + CA724
TL - HE4 + CA125
HE4 + CA724
CAI125+ CA724
20 _T VEGF + HE4 + CA125
VEGF + HE4 + CA724
VEGF + CA125 + CA724
~ HE4 + CA125 + CA724
VEGF + HE4 + CA125 + CA724
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Figure 2. ROC curve of serum tumor markers in differentiating ovarian
cancer stage I~II from stage [1I~IV
2. MEMEFAREIAE LRI ONESRE -1 #15 11~V #iU ROC fhik
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Table 3. Diagnostic value of single and combined detection of serum tumor markers in FIGO staging of ovarian cancer

= 3. MIBMEIREY BTN B A RN BRERE FIGO 5 HARYISHR N (&

I~11 #15 I~V 3

Lol UEi=p

AUC (95% CI) U FE (%) RERE(%)
VEGF 0.836 (0.708~0.924) 78.95 85.71
HE4 0.861 (0.779~0.922) 80.56 83.33
CA125 0.850 (0.768~0.912) 76.32 83.33
CA724 0.813 (0.707~0.880) 79.31 66.67
VEGF + HE4 0.840 (0.783~0.888) 82.00 75.00
VEGF + CA125 0.865 (0.757~0.937) 83.67 81.25
VEGF + CA724 0.831 (0.719~0.912) 82.00 75.00
HE4 + CA125 0.880 (0.790~0.942) 74.55 88.59
HE4 + CA724 0.873 (0.792~0.931) 83.33 83.33
CA125 + CAT24 0.872 (0.781~0.934) 75.86 88.89
VEGF + HE4 + CA125 0.918 (0.820~0.982) 100 83.43
VEGF + HE4 + CA724 0.869 (0.762~0.940) 85.71 81.25
VEGF + CA125 + CA724 0.872 (0.750~0.949) 81.58 85.71
HE4 + CA125 + CA724 0.897 (0.810~0.953) 83.64 88.89
VEGF + HE4 + CA125 + CA724 0.921 (0.847~0.989) 100 89.43

3.3. & VEGF. HE4, CA125 & CA724 fEPEE FIGO I~11 Hi5 1mi~1v #ih i) ROC #h%k
VKl

FIFERR T, HE4 B2 iR aERiE, AUC N 0.861 (95% CI: 0.779, 0.922), S A 055
80.56%A1 83.33%. 2 WilEA4E4RT, HE4 + CA125 f] AUC f2 K, 9 0.880 (95% CI: 0.790, 0.942), &
FERVRR 7 14 23 708 74.55%F1 88.59%. 3 Wik & 48br+, VEGF + HE4 + CA125 ] AUC K4 0.918 (95%
CI: 0.820, 0.982), U & ARF 743 5N 100%H1 83.43% .4 Wik A6 F5F, VEGF + HE4 + CA125 + CA724
1) AUC fx K, 0.921 (95% CI: 0.847, 0.989), U FEE 120514 100%F1 89.43%., 7%= 55 HA Gl
BN (P<0.05). WK 2 KE3.

4. Wig

JH IR 43 2 4 2 T8 440 0 1) S e AR e A P R S5 T A EAE AR R, eI R A
SR AR A S T R I AEE A AR K o TR A UR RS AR 2 U LT AN AR L F AN P AR R o T
BN, XL TAREDAAE T MR I 2, BT DUEN i s A i, I LG iR i) R
bR, SEaBERNM. b, BEERAR R T RIS WA AR R A AT, Wil
IRATIA SRR 17]. M35 MR b SRR R I/ Wi, ARSI S, ZH
R PE R B2 W ) 2 BB I 5 0% A ) o A O SR R AR it 2%, LR WA R EOC i A
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fRULICIe kYR, MMiTE S5 EOC K2 BrFliGsT(18].

CAI125 & —Fh B 1 HE 55 U HE bR, M8 40 H 65 3% THIAF OGBS 25 1 0 0 A RIHIE 3 CA125 HISRIE, H
FIk (AR AL 22 BT 4T ELA R S e B XU [19]. HE4 BRI ON S 4 b s ik, mle ko sk b
F A0 BB R SR G AN A S A5, AT TP e 2 BRORG B R AR 22 R B R [20] . VEGF XTI B2 4 B R
ey ZARPUATAE R, SN @& M, (S 4IMIEAE S, 78R I35 AR BRI M R G0 i 4 h i 3 5
BAEM[14]. CAT24 R—MliE A, 7EAHE B FLIRE A N SR S5 5 Fh b R MeRie 2 1 it i ot
fFi[16]. ESR CAT24 Al CA125 U, (EA% A& FHEUEIRIEm[21]. JE VEGF. HE4. CA125.
CA724 SAEAE G 519 (112 W 7 TG — 2 R AR AR, (F SR TRURS I8 (1) R B0RE B R e LI

ROC M2 BUREEFIRE R MILE S, DLIPIN RS E TR 2 Wi BRe A F- 4R AR s Wike 54 . TRy
TSR B BN W AR T SO, AR S HT T VEGF. HE4. CAI125. CA724 {EUNSEMIEZ
Wb i) ROC B4k, IFHCHCHARRE . BUREEM AUC, LA IR 3R FRAE O S8 i 8g 40 B B2 3 30 %5 531
LR 2 RRE . MR ROC #HZE ) AUC KN, VEGF. HE4. CA125. CA724 HLIGR R S IBE S8 FRAE
EOC 5 NEOC Wit E /7, VEGF + HE4 + CA125 + CA724 B4 K00 12 Wi 8 B 4T (AUC = 0.938),
BURE 88.82%, FEFME 100%, 0T HTURN . 2 TUBCA AT IAN 3 TUREA KT o X 3R M br S 7E IR 5L
o SRS W AT 20 H R B, VEGF + HE4 + CA125 + CA724 BEAAIN (1132 Wi i 1 58 1 (AUC = 0.921),
BURFE 100%, 551k 89.43%, [FIREML T STk . 2 THIE ARG AN 3 TR S . A _FiRas ok E,
TR A AR AN 08 R BRI ERf, 5 ARG AR b, VEGF + HE4 + CA125 + CA724 B A Kl i 12 2R %
i, HEMRER, JUHZE RN RIS, 4 TSR E A2 W E.

gx LRk, FIFH ROC MZ i, ISR TFH5icY) VEGF. HE4. CA125 K CA724 1550855 1)
JRELRA K FIGO 33 ERIZRIAAFAEZE T, HIPCE A P bn i B U 32 = 7 IR SRS W i R U L
S, B IISWag, B SE R 0 LS W B R

HE&mHE
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