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Abstract: This study explored the value of detection of human epididymis secretory protein
4 (HE4) and carbohydrate antigen 125 (CA125) from serum in diagnosis of early endometrial
cancer of different pathological subtypes and discussed the mechanism of HE4 and CA125 in
diagnosis. In this study, enzyme-linked immunosorbent assay and chemiluminescent immu-
noassay were used to detect HE4 and CA125 from serum in endometrial cancer and control
groups. Besides, the concentration of HE4 and CA125 was compared in these two groups, and
the expression of CA125 and HE4 and clinicopathological characteristics in patients with endo-
metrial cancer were also analyzed. Compared with the control group, the expression of HE4 was
much higher in serum of patients with endometrial cancer, while there was no obvious change
in the expression of CA125. The threshold detection value was acquired by receiver operating
characteristic analysis method, that is, 141.5 pmol/L and 54.5 U/L, respectively. When com-
paring the concentration of HE4 in patients with endometrial cancer at the early stage (stage 1)
with healthy people, the difference therein had statistical significance, but there was no obvious
difference in CA125. HE4 and CA 125 in diagnosis of endometrial cancer in the stages I and II
were found with no statistically significant difference. The difference of HE4 in the stages 11
and I1I had statistical significance while the difference of CA125 had no statistical significance.
The specificity of both HE4 and CA125 was 95%, and the sensitivity of HE4 to uterine papillary
serous carcinomas was higher than that to endometrioid adenocarcinoma. Thus, the serum HE4
is much better than CA125 in detecting the endometrial cancer at an early stage.
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Introduction

Endometrial cancer, an epithelial malignant tumor, occurs mostly in endometrium of
female during menopause, with diverse types. The tumor marker carbohydrate anti-
gen 125 (CA125) is widely applied in the diagnosis and detection of different tumors
recently. However, CA125 was less effective in the diagnosis of endometrial cancer
compared with the diagnosis of other gynecological cancers. CA125 can only produce
obvious effect in diagnosing some common tumors in advanced stage. Among the
pathological subtypes of endometrial cancer, papillary serous adenocarcinoma is one
of the most malignant diseases, which develops rapidly in the advanced stage. How-
ever, there is still lack of effective tumor markers for diagnosis. Human epididymis
secretory protein 4 (HE4), a kind of new tumor marker, enjoys a quite low content in
healthy tissues and benign tumor of human beings. However, it is more effective than
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CA125 in the diagnosis of epithelial ovarian cancer. Thus,
the study further studied the diagnosis of early endometrial
cancer by HE4 and CA125 based on the observation of dif-
ferent diagnosis methods for endometrial cancer.

For example, Meizhen et al put forth the accuracy of diag-
nosing endometrial cancer by hysteroscopy combined with dil-
atation and curettage,' and determined the reliability of cervical
involvement. Their study found that this method obviously
improved the accuracy of preoperative diagnosis of patients
with endometrial cancer. By detecting the concentration of
serum chitinase protein in serum from patients with endome-
trial cancer, healthy people, and patients with hysteromyoma,
Xiaohui et al proved the clinical value of applying YKL-40
in diagnosis of endometrial cancer and supervision of condi-
tion.2 Bin et al applied enzyme-linked immunosorbent assay
(ELISA) to make a preliminary detection of concentration of
serum HE4 from patients with endometrial cancer,? and their
study found that HE4 detection was valuable for the diagnosis
of endometrial cancer and prognosis judgment. Because there
were no further researches on applying HE4 into the diagnosis
of early epithelial ovarian cancer or on applying HE4 to the
diagnosis of endometrial cancer, this study collected the serum
samples from 93 patients with endometrial cancer in different
clinical stages and different pathological types and 100 serum
samples from healthy female donors in our hospital. The level
of HE4 and CA125 in samples was detected by ELISA and
chemiluminescent immunoassay. Besides, this article evalu-
ated the value of HE4 for the diagnosis of endometrial cancer
in different pathological types and clinical stages and then
further discussed the value of HE4 in detecting the prognosis
of patients with early endometrial cancer.

Materials and methods

General data

This study selected 93 patients who were found with irregular
vaginal bleeding or discharge and diagnosed as endometrial
cancer based on diagnostic curettage and who received treat-
ment in our hospital from January 2012 to December 2013.
These patients all ranged from 38 to 75 years (mean 59 years).
This study has been approved by the ethics committee of the
First Hospital of Zhengzhou University and all patients signed
the informed consent. Of the 93 patients, 27 patients had endo-
metrial serous papillary adenocarcinoma and 66 patients had
endometrioid adenocarcinoma. All these 93 patients were once
treated with complete hysterectomy and pelvic lymphadenec-
tomy but had not been treated by neoadjuvant chemotherapy
before surgery. The staging for resected tissues was determined
by histopathology, including 54 cases of stage I, 18 cases of stage
11, and 14 cases of stage III. Besides, this study also recruited

100 healthy females without any gynecopathy. These females
were all willing to donate their blood sample as control.

Sample collection

All 93 patients had 5 mL blood sample drawn intravenously
on an empty stomach in the morning. Patients with endo-
metrial cancer had blood drawn before surgery. All blood
samples were treated with double-blood coding and then
reserved in refrigerator at 4°C; these blood samples would
be centrifuged within 8 days and preserved in refrigerator
at 80°C below zero.

Detection of serum HE4 and CAI125

This study used the serum HE4 kits for detection (ELISA)
from CanAg Diagnostics AB. The detection standard was
0-150 pmol/L, and the detection range was 0-900 pmol/L.
Serum CA125 kits from Shanghai Yulong Biotech Co. Ltd
(chemiluminescent immunoassay) were used for detection.
The detection standard was 0-35 U/L. Methods were carried
out according to the instructions on the kits.

Statistical analysis

All statistical data were expressed in mean * variance. The
comparison of separate samples between groups was car-
ried out by Wilcoxon rank-sum test, and the comparison of
completely random and multiple samples was carried out
by Kruskal-Wallis H test (the detection standard ¢=0.017).
Receiver operating characteristic analysis method was
adopted to determine the value of HE4 and CA125 in the
diagnosis of endometrial cancer, and the threshold was calcu-
lated by the maximum Youden index method. The detection
standard here was 0=0.05.

Results
Level of HE4 and CA125

The concentration of serum HE4 and CA 125 from patients with
endometrial cancer was 209.8+27.3 pmol/L and 39.2+9.4 U/L,
respectively, while the two from the healthy females were
95+14.6 pmol/L and 29.1+8.5 U/L, respectively. Figure 1
shows that the threshold of HE4 and CA 125 in the diagnosis
of endometrial cancer was 141.5 pmol/L and 54.5 U/L, respec-
tively, by receiver operating characteristic method.

Comparison of HE4 in different stages

of endometrial cancer

The concentration of serum HE4 turned to be higher with the
increase of stages of endometrial cancer, and there was no
statistical significance in the difference between the stages I
and II (P<0.017), while there was a statistical significance
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Figure | The curve of sensitivity and specificity of HE4 and CA125 from patients
with endometrial cancer and healthy females.

Abbreviations: CA 125, carbohydrate antigen 125; HE4, human epididymis secretory
protein 4.

in the difference between the stages I and 111 and the stages 11
and IIT (P<<0.017). The serum HE4 from patients with endo-
metrial cancer and healthy females in the stage I was 170
and 86 pmol/L, respectively, and the difference within was
of statistical significance (P<<0.05; Table 1).

Comparison of CA125 in different stages

of endometrial cancer

The concentration of serum CA 125 turned to be higher with
the increase of stages of endometrial cancer, and there was no
statistical significance in the difference between the stages I
and II (P>0.017), while the difference between the stages |
and I1I was of statistical significance (P<<0.017). The serum
CA125 from patients with endometrial cancer in the stage |
and from healthy females was detected to be 23 and 22 U/L,
respectively, and the difference between the two had no
statistical significance (Table 1).

Comparison of diagnosis value
Table 2 and Table 3 show that the sensitivity of HE4 to
diagnosis of endometrioid adenocarcinoma was obviously

Table | Comparison of endometrial cancer serum detected by
HE4 and CAI125

Group n HE4 (pmol/L) CAI125 (U/L)
M QR M QR
Endometrial cancer group
Stage | 54 170 69 23 16
Stage Il 18 184 35 29 41
Stage Il 21 3574 141 127* 94
Control group 99 86* 45 22 17

Notes: *P<<0.017 compared with the stage I; “P<<0.017 compared with the stage II.
Abbreviations: M, median; QR, quartile range; CA125, carbohydrate antigen 125;
HE4, human epididymis secretory protein 4.

Table 2 Expression in the control group, endometrioid adenoca-
rcinoma group, and uterine papillary serous carcinomas group

Group HE4 (pmol/L) CAI125 (U/L)
Control group 94.9+33.6 28.816.9
Endometrioid 159.8%14.1 35.4+6.3
adenocarcinoma group

Uterine papillary serous 332+19.7 67.4120.1

carcinomas group

Note: The data is presented as mean + SD.
Abbreviations: CA|25, carbohydrate antigen 125; HE4, human epididymis secretory
protein 4.

lower than that to diagnosis of uterine papillary serous car-
cinomas (P<<0.05).

Discussion
Kirchhoff et al reported at first that they had cloned the
cDNA of HE4 gene in the epithelial cells of human distal
epididymis.* They found that this section of gene was about
12,000 bytes, composing of five exons and four introns;
it could be sliced in different ways, and there were four
orotic acid proteins of disulfide bond core domain in the
coding. Meanwhile, it was also found that HE4 might be
the protease inhibitor related to mature sperm. Thus, HE4
is considered as the protein related to epididymis specificity
and reproduction. It has been revealed that HE4 accounted
for a large proportion in ovarian epithelial cancer but a low
proportion in normal tissues and benign tumor, which gave
the hint that it produced certain effect on the diagnosis of
ovarian cancer.*$

The expression of HE4 protein in tissues of ovarian cancer
was positively related to the staging of tumor. Patients with
advanced ovarian cancer are found to have a higher expres-
sion of serum HE4 than those with early ovarian cancer.
Yuping and Guohua found that the expression of serum
HE4 improved with the increase of clinical stage.” The HE4
level from patients with ovarian cancer in the stage I was
quite different from that in the stages III and I'V. Xia et al
used ELISA to detect the level of HE4 from 21 patients
with benign ovarian epithelial tumor,® twelve patients with
interactive ovarian epithelial tumor, and 49 patients with
ovarian cancer, to study the relation between the detection
of serum HE4 and the clinical pathological characteristics of
patients with ovarian epithelial tumor. Based on statistical
analysis, it was found that the HE4 level in ovarian cancer
group was much higher than that in the benign ovarian epi-
thelial tumor group and the interactive ovarian tumor group,
and the serum HE4 level in patients with ovarian cancer in
the clinical stages Il and IV was much higher than that in
the clinical stages I and II. Therefore, it was supposed that
HE4 might be related to the development of ovarian cancer.
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Table 3 Comparison of HE4 and CAI25 in the diagnosis of endometrial cancer

Method HE4 CAI25
Sensitivity against the 95% specificity of the two from patients 62.2% 24.1%

with endometrial cancer and healthy females in ROC

AUC and sensitivity against the 95% specificity of the two from patients AUC =0.996 AUC =0.782
with endometrial serous papillary adenocarcinoma and healthy females in ROC 89.1% 45.3%

AUC and sensitivity against the 95% specificity of the two from patients AUC =0.798 AUC =0.558
with endometrioid adenocarcinoma and healthy females in ROC 47.5% 13.8%

Abbreviations: AUC, area under the curve; CAI25, carbohydrate antigen 125; HE4, human epididymis secretory protein 4; ROC, receiver operating characteristic.

Meanwhile, the study results showed that the serum HE4
level in patients with serous cancer was obviously higher
than those with mucous cancer. If the diagnosis of early
ovarian cancer simply depended on the single serum tumor
marker, like CA125, there would be a limited sensitivity and
specificity. To date, the major measure to diagnose ovarian
cancer clinically is to apply multiple serum tumor markers
for a joint detection so as to compensate the defects of single
tumor marker detection.’ Studies taking HE4 as the tumor
marker for endometrial cancer are just beginning. HE4 is
better than other tumor markers, such as CA72-4 and SMRP,
in the diagnosis of early endometrial cancer.'

HE4 is a new detection index. A lot of studies both at
home and abroad®!! reveal that HE4 does not express in
normal ovarian epithelial cells, expresses in the tissues such
as normal endometrium gland, oviduct, Bartholin’s gland tis-
sues, and cervical gland, and expresses high in ovarian serous
and ovarian endometrioid adenocarcinoma cells.”® This hints
that HE4 is likely to be the tumor marker with diagnosis
value. Jianwei!! found that compared with CA125, HE4 was
quite low in sensitivity and high in specificity as the separate
tumor marker in the diagnosis of epithelial-to-mesenchymal
transition and malignant pelvic tumor, which was quite
beneficial to the diagnosis of EMT and malignant pelvic
mutations. Their study also showed that in the diagnosis of
EMT and malignant pelvic mutations by CA125 combined
with HE4, their sensitivity and specificity sustained a high
level, which proved the diagnosis value of serum HE4 and
CA125 for EMT and malignant pelvic mutations.

In this study, HE4 obviously increased in the detec-
tion of early endometrial cancer. Compared with healthy
females, the difference had statistical significance. However,
there was no obvious increase tendency in the comparison
of patients with early endometrial cancer and the healthy
females. Thus, HE4 is of greater significance to the diag-
nosis of early endometrial cancer than CA125. During the
detection of different stages of endometrial cancer, there
was no difference in HE4 and CA125 between the stages
I and II (P>0.017) but an obvious difference between the

stages I and III. Besides, there was a difference in HE4
between the stages II and III but no difference in CA125.
Based on the analysis as above, it was believed that HE4
was more sensitive to the detection between the stages Il and
IIT than CA125. CA125 in stages I, I, and III endometrial
carcinoma was detected to be remarkably different, so did
HE4. However, comparison of HE4 and CA125 between
stages I and Il ended up without significant difference, while
notable difference was found between stages I and III. As
for comparison between stages Il and 111, HE4 determination
showed statistical significance that did not occur to CA125,
indicating more sensitive detection of HE4 than CA125
between stages II and I1I, which was of great importance in
clinical treatment prejudgment.

Uterine papillary serous carcinomas, which are one of
the most malignant pathological subtypes among different
types of endometrial cancer, develop rapidly but recover
difficultly. In addition, its prognosis is worse than the endo-
metrioid adenocarcinoma in the same period,' and it is
on the path of metastasis. The cases of endometrial serous
papillary adenocarcinoma have something in common with
ovarian serous papillary adenocarcinoma. In the diagnosis
of uterine papillary serous carcinomas, CA125 is not as
sensitive as the ovarian serous papillary adenocarcinoma.'
It is shown in Table 3 that the sensitivity of HE4 to endo-
metrial papillary adenocarcinoma was higher than that to
endometrioid adenocarcinoma. Incidence of endometrial
papillary adenocarcinoma is low. Although the endometrial
papillary adenocarcinoma relatively constituted a higher ratio
in the groups of this study, endometrioid adenocarcinoma
was dominated on the whole.

There is an obvious difference in the level of HE4 in
patients with different types of endometrial cancer. Uterine
papillary serous carcinomas demonstrate a higher level of
HE4 compared with endometrioid adenocarcinoma. How-
ever, whether the expression of HE4 in the detection of
other types of endometrial cancer is meaningful remains
to be proved by more experimental studies and evidence.
With the further exploration on HE4, further research will be
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carried out on the early diagnosis and prognosis of ovarian
and endometrial cancers.
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