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expressed gene 2,

ABSTRACT Objective: To discuss the diagnostic value of levels of growth stimulation expressed gene 2
protein (ST2) , carbohydrate antigen 125 (CA125) , and human epididymis protein 4 (HE4) in serum
of the ovarian cancer patients, and to clarify their relationships with clinicopathological parameters of the
ovarian cancer patients. Methods: A total of 136 patients with ovarian benign lesions or primary ovarian
malignancies in our hospital confirmed by postoperative histopathology were randomly selected, including
53 cases in ovarian benign ovarian disease group and 83 cases in ovarian cancer group. Additionally,
55 healthy female volunteers during the same period were enrolled as healthy control group. The fasting
venous blood from all the subjects was collected on the first day of admission, and serum was retained;
cyclic enhanced fluorescence immunoassay was used to detect ST2 levels of the subjects in various groups;
chemiluminescence method was used to detect serum CA125 and HE4 levels of the subjects in various
groups; receiver operating characteristic (ROC) curve was used to assess the diagnostic performance of
each indicator; the Cut-off value and area under the ROC curve (AUC) were calculated, with AUC
representing the diagnostic performance; Kendall’ s method was used to analyze the correlations between
serum ST2 levels and TNM stage, maximum tumor diameter, distant metastasis, lymphnode metastasis,
peritoneal metastasis, carcinoembryonic antigen (CEA), CA125, carbohydrate antigen 199 (CA199), HE4,
P53, and Kiel-67(Ki67) in the ovarian cancer patients. Results: Compared with healthy control group, the
serum CA125 level of the patients in ovarian benign ovarian disease group was significantly increased (P<C
0.05). Compared with healthy control group and ovarian benign group, the serum levels of ST2, CA125,
and HE4 of the patients in ovarian cancer group were significantly increased (P<C0.05). The AUC values
were 0.719 (95%CI: 0.616—0.822) for ST2, 0.868 (95%CI: 0.794—0.942) for CA125, and 0. 867
(95%CI: 0.793—0.942) for HE4. The combined detection of ST2+CA125+HE4 yielded an AUC of
0.894 (95%CI: 0.832—0.955). Significant differences were observed in serum ST2, CA125, and HE4
levels among ovarian cancer patients with different TNM stages, lymph node metastasis, distant
metastasis, and peritoneal metastasis (P<C0. 05), while there were no significant differences in the patients
with different ages or maximum tumor diameters (P=>0.05). The ST2 level in serm of the ovarian cancer
patients was positively correlated with TNM stage, distant metastasis, lymph node metastasis, peritoneal
metastasis, CA125 level, HE4 level, and Ki67 level (P<C0.05), but was not correlated with maximum
tumor diameter, CEA, CA199 level, or P53 level (P>>0.05). Conclusion: ST2, CA125, and HE4 are
highly expressed in the serum of the ovarian cancer patients. Combined detection of serum ST2, CA125,
and HE4 exhibits good sensitivity and specificity for ovarian cancer screening and improves diagnostic
efficacy. ST2 is associated with advanced TNM stage and metastasis in ovarian cancer and may participate
in the occurrence and progression of ovarian cancer.
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antigen 199, CA199) 7K°F-. HE4K-F . P53 7K}
FIKI67 KA AH M o A6 56 K i @=0. 05,

2 % R

2.1 3HAAMEMFAF P ST2,CAL125 = HE4 K
P S@EE A R, DPEL R MR AR AR T
1 CAL25 K F+ & (P<<0.05), ST2HIHE4
KFEEFH LG ¥ E X (P>0.05); 5 {@HEx
HECZ0 R B B R MR A 4 B, O B R 4 R R I
ST2, CAI25 M HE4/K-F¥ ] & A5 (P<<0.05).
W1,

2.2 i P ST2.CA125f HE4 K F £ 97 £ & F
ML de ST28 AUCTE 5 0.719 (95%CI:
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Tab.1 Levels of ST2,CA125, and HE4 in serum of subjects in three groups

[M(P25,P75)]

Group n ST2 [py/(pg-L™H] CA125[2,/(U-mL™")] HE4 [¢,/(pmol-L™1)]
Healthy control 55 9.94(4.83,12.95) 9.23(6.97,13.52) 74.60(31.57,91.67)
Benign ovarian disease 53 9.99(7.10,15.00) 17.00(11.63,40.95)" 48.44(37.72,65.34)
Ovarian cancer 83 15.56(11.25,39.13)" 228.59(49.59,1 809.36)™* 244.37(95.16,526.95)"

"P<C0.05 compared with healthy control group; “P<C0.05 compared with benign ovarian disease group.
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Fig. 1 ROC curves for combination diagnosis of ovarian

cancer by ST2,CA125,HE4, and ST2+ CA125+HE4
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Tab.2 Diagnostic performances of levels of ST2, CA125, and HE4 in serum of ovarian cancer patients

Marker Sensitivity (/%) Specificity (/%) Cut-off value AUC AUC(95%CI)
ST2 80.0 70.6 10.95 p.g'L7l 0.719 0.616—0.822
CA125 75.5 87.2 52.82U+-mL ' 0.860 0.794—0.942
HE4 77.6 89.4 99.81 mel'Lil 0.867 0.793—0.942
ST2+CA125+HE4 77.8 90.2 — 0.894 0.832—0.955

“—". No data.
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Tab.3 Relationship between levels of ST2,CA125, and HE4 in serum and clinicopathological parameters of ovarian cancer patients

[M(P25,P75)]

Clinicopathological parameter — n ST2[p,/(pg-L 1] z/p CA125[A,/(U-mL H] Z/P HE4[¢,/(pmol-1L. )] Z/p
Age(year)

<60 16 13.70(11.10,18.60) 0.225/ 248.80(40.90,970.27) 1.526/ 240.90(69.14,499.89) 0.612/

=60 67 17.80(11.56,39.26) 0.822  164.79(21.60,856.54) 0.127  279.55(120.40,434.52)  0.541
Maximum tumor size(cm)

<5 30 13.70(10.07,27.70) 0.849/ 137.15(52.41,3 022.74) 1.131/ 255.88(66.85,427.31) 0.440/

=>5 53 17.35(11.38,34.32) 0.396  275.31(21.60,856.54) 0.258  222.93(106.29,495.83)  0.660
TNM stage

I-1 22 11.55(9.17,13.25) 3.652/ 48.32(20.50,216.96) 2.556/ 193.78(80.87,390.33) 2.031/

-1 61 18.50(13.65,38.70) <<0.001 324.81(39.60,2 241.24) 0.011  286.74(95.16,495.83) 0.042
Lymphnode metastasis

Yes 53 19.00(13.70,41.56) 3.718/ 388.47(33.78,2693.18)  2.119/ 279.55(76.99,499.89) 2.399/

No 30 12.00(7.94,16.22) <<0.001  53.05(21.83,269.08) 0.022  240.90(116.06,438.47)  0.019
Distant metastasis

Yes 55 18.75(13.70,38.80) 3.428/ 465.72(47.75,2731.36)  2.830/ 304.45(152.36,498.54) 3.117/

No 28 12.80(9.01,14.90) 0.001 50.54(22.49,121.44) 0.005  133.24(65.70,294.06) 0.002
Peritoneal metastasis

Yes 50 18.80(12.05,38.80) 2.469/ 461.49(109.03,2809.09) 4.191/ 304.44(145.74,495.83) 3.469/

No 33 13.60(10.41,18.00) 0.014 52.42(20.50,216.96) <20.001 162.68(58.83,395.31) <<0.001
£4 PIBBHIIH STOATSEIFNALEAT  synthase 2, PTGS2) M7 RN, {2 A 411
Tab.4 Correlation analysis on ST2 level in serum and various B s ki, IR T 40 o B . 2R AL A AR

indexes of ovarian cancer patients

ST2 level
Index
r P

TNM stage 0.365 <20.001
Maximum tumor size 0.024 0.708
Distant metastasis 0.366 <20.001
Lymphnode metastasis 0.387 <20.001
Peritoneal metastasis 0.281 0.001
CEA 0.016 0.800
CA125 0.186 0.001
CA199 0.028 0.669
HE4 0.224 0.001
P53 0.047 0.653
Ki67 0.234 0.017

rh i R A OC AT AE A0 R S b R A0 AR AR Y 52
i, 11.-33 38 & ST2 32 & I8 ¥ T Ui i % [ F B
(nuclear factor-kappa B, NF-kB) #2224 7% 1k &
1% i (mitogen-activated protein kinase, MAPK)
{5538 K, 2 1 5 M) Sk 96 A G B 2T 4 4 i v T1-6

IL-13 #I 34 7}[] % T 2 (prostaglandin-endoperoxide

IR TL-33/ST2 {7 5 3 i AT i 22 B9 5L 08 rh i A OG
JCET A 40 A0 A R A2 E M2 W A0 B A Ak, DA T 3
Ak K K F B (transforming growth factor-8,
TGF-B) /REEEAFAAFH FH I (small mother
against decapentaplegic, Smad) i 5 i ¥ % I
Kz - [a] T %% 4k (epithelial-mesenchymal transition,
EMT) H3458, f2 3 b i (R AR . 10-33
FST2 (3235 5 A A A7 B H) AR R BiS 1 35 A1
%, TL-33/ST2A5 5 i i 1ok 240 i A1 8 15 25 1 g
(extracellular regulated protein kinase, ERK) A
c-Jun & I A Vi i (c-Jun N-terminal kinase, JNK)
oo iR AR HE b O S A ARG A . SRR AR
22 1. 1L-33/ST2 {5 53l % i n] il 1 i 988 SR 38 [
ZARM K T 2SR AR G iR, W
S AU A, AR HE e o A A

BE AT S % ST2 55 3 1k g iy AH GBI 52 ™ ' &
A v T i 2H 2URD R A0 L R, T ST 2 AR A i
Jed I3 R A B A I BIE ST 80 o AR BF SR 4 2R
7~ BPSLIE R MW T ST2 /K B I & T 00 L R 1
o 28 ALl B X R, BIF ST 4SR5 BERGIS 45 Al
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FA 7E B S 90 41 20 v 45 7 JE B B9 SRR B S R g o
Fik LA, I BAERE R T 9 80 ik KO- i —
BTt AR R M-IV -1, i
CL 25 e R AR Wk I S5 5 B8 | s o A % Al o i 7%
B | NP A A% IR IR R e A 1) B LR AR Il v
ST2 7KW & T+, 5 TONG % ' 78 B 5 i 41 21
R IEFE 4516 — 80, 8 ST23d £k 5 £ i op i
S WAL I RO BRARFAE A G, ST 2 W] RE AR i4F 96 240 it
BB A28 RN AE A BB A W RO

AL R WoR : OP S A M T ST2 K
F5 TNM 40 mim e # . ka8 | 1E IR
. CA125/KF . HE4 /K Fl Ki67 7K - 5 1F 4
KX FR . TONG % WF58 8on . B 59 41 40
ST2KF5Ki67 £k K FEPBIEMHCKER, 5
AR AP ] 2 RGO R, (H2 5 TNM 43 1A
Jifr 98 55 B8 JCAH & o $ R 7E L VE TP ST2 K F 1
il T 2 S e s B0 S 98 AR 1 I e 2 R R T R
Ki67 & H T8 h 1 2 WA G bR R Y, o2 50 i
MEEREDTEEESHENENIREY, HERLR
J3E T F2 R PR AAH B (Y 3 B R BRI M ik T AR
WE5E 1L ST2 /K5 Ki67 7K - 5 B 8 1E A 56 5%
F, R ST2/E 00 B R BB h R EIER -

ZE LRk, I3 ST2+CA125-+FHE4 B4 &l
XiF Bl B9 112 Wi sk e T ST2. CA125 fil HE4 B
TR, LA T Y R R SR, A R O
HE98 L0 0% A R2 W A RO . IV ST2 KF
R BT 1 BRSO O A S W R R B OEAL L RS
T RS2 W, R A A 2 R R A A A M AR
P, MEREA RIS W AE 247, A MR, &
IR Z IR .

FlaE AR
A AR P RS AT A i % o
fEE AN

HI &0 2 5 HF 783t B 2 B Ae SO S 0 A
HE M PRI S 58U BT L B SCRE JH K, X BUE
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