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Abstract

BACKGROUND

Preoperative evaluations aiming to assess high-risk features in clinical stage 1
endometrial cancer patients are crucial to refer these patients to gynecologic
oncologists. Cancer antigen 125 (CA125) and human epididymis protein 4 (HE4)
have been reported in endometrial cancer patients with poor prognostic factors.

AIM

To evaluate the association between preoperative levels of CA125 and HE4 and
high-risk features and establish optimal cut-off values in clinical stage 1
endometrial cancer.

METHODS

A retrospective study was conducted in clinical stage 1 endometrial cancer
patients who underwent primary surgery between January 2013 and December
2018. A total of 128 patients had preoperative serum CA125 and HE4
measurements. High-risk features included grade 3 tumors, large tumor sizes
(more than 2 cm), deep myometrial invasion (more than 50%), lymphovascular
space invasion (LVSI), cervical involvement, extrauterine involvement and node
metastasis. Receiver operating characteristic (ROC) curves were generated to
analyze the optimal cut-off values.

RESULTS

The mean age of the patients was 57.4 years, and 69.5% of them were
postmenopausal. Most patients presented with stage I disease (67.2%) and had
the endometrioid subtype (97.7%). The median CA125 and HE4 levels in all
patients were 22.1 U/mL and 104.7 pmol/L, respectively. CA125 and HE4 levels
were significantly elevated in those with large tumor sizes, deep myometrial
invasion, LVSI, extrauterine metastasis, and advanced stage, but node metastasis
was associated with elevated CA125 only. According to the ROC curve, both
serum markers had statistical significance for the prediction of high-risk features
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only in postmenopausal patients, with an optimal cut-off value of 20 U/mL for
CA125 [area under the concentration-time curve (AUC) = 0.72, P = 0.002] and 113
pmol/L for HE4 (AUC = 0.70, P = 0.006). The combination of both serum markers
had 80% sensitivity and 64.4% positive predictive value. Significantly worse 5-
year disease-free survival was observed in patients with high levels of CA125 and
HE4 (78.4% and 100%, respectively; P = 0.01).

CONCLUSION

Preoperative CA125 levels greater than 20 U/mL or HE4 levels greater than 113
pmol/L are associated with an increased risk of having high-risk features and
present as prognostic factors in clinical stage 1 postmenopausal endometrial
cancer patients. This information is helpful for general gynecologists to refer
high-risk patients to gynecologic oncologists to perform complete surgical
staging.

Key words: Cancer antigen 125; Endometrial cancer; Human epididymis protein 4;
Prognostic factor

©The Author(s) 2020. Published by Baishideng Publishing Group Inc. All rights reserved.

Core tip: Standard surgical treatment in endometrial cancer consists of hysterectomy with
bilateral salpingo-oophorectomy. Node dissection is performed in selected patients with
high-risk features such as grade 3 tumors, large tumor sizes (more than 2 cm), deep
myometrial invasion (more than 50%), lymphovascular space invasion, cervical
involvement, and extrauterine involvement. Preoperative cancer antigen 125 (CA125)
and human epididymis protein 4 (HE4) levels were significantly elevated in clinical
stage 1 postmenopausal endometrial cancer patients with these high-risk features and an
increased risk of upstaging. CA125 levels above 20 U/mL and HE4 levels above 113
pmol/L were used as the optimal cut-off values for the prediction of high-risk features,
and they were also shown to be poor prognostic factors. Preoperative CA125 and HE4
may be an acceptable screening test for general gynecologists to consider the referral of
these high-risk patients to gynecologic oncologists to perform complete surgical staging.
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INTRODUCTION

Endometrial cancer is one of the most common female genital tract cancers, and
approximately 380000 new cases are diagnosed each year. In developed countries,
endometrial cancer is the most common female genital tract cancer!'l. The incidence of
endometrial cancer has a rising trend, with the increased incidence of obese women
being one of the main reasons. Primary surgical treatment is the main option for all
stages of endometrial cancer. Standard treatment consists of hysterectomy with
bilateral salpingo-oophorectomy. Additional pelvic and/or para-aortic lymph node
dissection is also considered based on various histological factors, such as tumor size,
grade, subtype, myometrial invasion, lymphovascular space invasion (LVSI), cervical
involvement, and extrauterine metastasis. Lymphadenectomy may not be necessary
in endometrial cancer patients with a tumor size less than two centimeters, tumor
grade 1-2, the endometrioid subtype, and less than 50% myometrial invasion. The
chance of node metastasis in these patients is less than 5%!". Women with these low-
risk features can be operated on safely by general gynecologists. In contrast, grade 3,
nonendometrioid histology, LVSI, and cervical and extrauterine involvement are
considered high-risk features. Complete lymphadenectomy should be performed.
Preoperative evaluations aiming to assess high-risk features are crucial, and if these
features are detected, the patient should be referred to gynecologic oncologists.
Cancer antigen 125 (CA125) and human epididymis protein 4 (HE4) are serum
tumor markers that are widely used in epithelial ovarian cancer. Currently, these
tumor markers have been reported in endometrial cancer patients, especially those
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with poor prognostic factors, including grade 3 tumors, deep myometrial invasion,
node metastasis, and extrauterine metastasis*’l. There is also previous evidence that
preoperative serum CA125 combined with HE4 is an ideal marker for the separation
of endometrial cancer patients and normal patients®®”.. However, CA125 still has some
disadvantages. CA125 levels can increase in many nonmalignant conditions,
especially in premenopausal women. Therefore, the diagnostic ability of CA125 is still
unsatisfactory, and the use of CA125 in endometrial cancer patients requires further
detailed and intensive study. HE4 is a novel marker, and high levels of HE4 are also
associated with high-risk features and extrauterine metastasis!'”. HE4 has been
reported to be more sensitive in early-stage endometrial cancer than CA1250.
However, the cut-off value of HE4 reported in different studies varied!"'.

This study was conducted to assess the association between preoperative levels of
CA125 and HE4 and high-risk features, including grade 3 tumors, large tumor sizes
(more than 2 cm), deep myometrial invasion, LVSI, cervical involvement, extrauterine
metastasis and node metastasis. Moreover, the cut-off values of each tumor marker
were analyzed to predict high-risk features in clinical stage 1 endometrial cancer
patients.

MATERIALS AND METHODS

This retrospective study was approved by the Institutional Review Board (IRB),
Faculty of Medicine, Chulalongkorn University, Bangkok, Thailand. Endometrial
cancer patients who underwent primary surgery between January 2010 and December
2018 at King Chulalongkorn Memorial Hospital, Bangkok, Thailand were sorted by
the diagnosis according to International Classification of Diseases and Related Health
Problems 10" Revision. Endometrial cancer patients with clinical stage 1 and the
endometrioid subtype were included. Patients with advanced stages, the
nonendometrioid subtype, synchronous ovarian or colorectal cancers and incomplete
medical records were excluded. The patients” demographic data, clinicopathological
characteristics, and preoperative serum biomarkers, including CA125 and HE4 levels,
were collected. The levels of CA125 and HE4 were investigated using Modular
analytics E170, and Cobas® e601 and e602 analyzers with the electrochemilu-
minescence immunoassay (ECLIA) technique (Roche Diagnostics®, Germany). The
normal reference value of CA125 was 0-35 U/mL and that of HE4 was 100-150
pmol/L.

Standard surgical treatment included hysterectomy with bilateral salpingo-
oophorectomy with either conventional or minimally invasive approaches. Pelvic and
paraaortic lymphadenectomy was performed in the indicated patients. The surgical
staging procedures were performed according to National Comprehensive Cancer
Network guidelines!'”. Frozen sectioning was not a part of the routine practice in our
institute. The surgical specimens were sent for pathological examination. The tumor
size, percentage of myometrial invasion, tumor grading, LVSI, cervical involvement,
nodal metastasis, and extrauterine disease were systemically examined by
gynecologic pathologists. The patients were surgically staged according to the 2009
International Federation of Gynecology and Obstetrics staging system. High-risk
features included grade 3 tumors, large tumor sizes (more than 2 cm), deep
myometrial invasion (more than 50%), LVSI, cervical metastasis, extrauterine
metastasis and nodal metastasis.

Comparisons between serum CA125 and HE4 levels and high-risk features were
analyzed using the Wilcoxon rank sum test for two independent factors. Correlations
between clinicopathological characteristics and CA125 and HE4 levels were analyzed
by Pearson correlation and the Mann-Whitney U test. Receiver operating
characteristic (ROC) curves were plotted. The optimal cut-off value was determined
by identifying the optimal point of the best sensitivity and specificity. All diagnostic
performance metrics were calculated, including sensitivity, specificity, positive
predictive value (PPV) and negative predictive value (NPV). Survival analysis was
performed using Kaplan-Meier curves and the log rank test to assess the differences
between survival curves. Statistical analyses were performed using SPSS version 22.0
(SPSS Inc., Chicago, IL, United States). A P value < 0.05 was considered to indicate
statistical significance.

RESULTS

A total of 128 patients were included in the analysis. Clinicopathological
characteristics are shown in Table 1. The mean age of the patients was 57.4 years;
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47.7% of them were nulliparous, and 69.5% of them were postmenopausal. The mean
BMI was 27.7 kg/m?, and 37 patients (28.9%) had a BMI greater than 30 kg/m?>. Eighty
patients (62.5%) had coexisting medical diseases, and 72 patients (56.3%) had benign
gynecologic diseases such as leiomyoma, adenomyosis, or pelvic and ovarian
endometriosis. Eighty-six patients (67.2%) were confirmed as surgical stage 1, but
32.8% were upstaged. Most patients (97.7%) had endometrioid adenocarcinoma.
Tumor grade 1 was found in 55.5% of patients, and 18% and 24.2% of them had
grades 2 and 3, respectively. Three patients with preoperative grade 3 endometrioid
carcinoma had a change in the diagnosis to papillary serous carcinoma in 2 patients
(1.6%) and carcinosarcoma in 1 patient (0.8%).

The median CA125 and HE4 levels in all patients were 22.1 U/mL (range 5.3-786.8
U/mL) and 104.7 pmol/L (range 30.5-1719.0 pmol/L), respectively. Significantly
older age and postmenopausal status were reported in patients with high-risk
features. The levels of CA125 and HE4 were significantly higher in patients with high-
risk features (Table 2). The associations between CA125 and HE4 and high-risk
features are shown in Table 3. Almost all high-risk features were significantly
associated with elevated CA125 and HE4 except grade 3 tumors and cervical
involvement. The median CA125 levels were significantly higher in patients with
large tumor sizes (23.8 U/mL vs 16.1 U/mL, P = 0.03), deep myometrial invasion (27.5
U/mL vs 19.1 U/mL, P = 0.01), LVSI (65.8 U/mL vs 19.4 U/mL, P < 0.001),
extrauterine metastasis (54.6 U/mL vs 19.1 U/mL, P < 0.001), and node metastasis
(57.0 U/mL vs 19.3 U/mL, P = 0.004) than in patients without those features.
Moreover, advanced-stage patients had significantly higher CA125 levels than early-
stage patients (57.0 U/mL vs 19.3 U/mL, P < 0.001).

The median HE4 levels were significantly higher in patients with large tumor sizes
(128.3 pmol/L vs 68.9 pmol/L, P < 0.001), deep myometrial invasion (130.6 pmol/L vs
83.0 pmol/L, P = 0.006), LVSI (165.7 pmol/L vs 88.3 pmol/L, P = 0.003), and
extrauterine metastasis (183.5 pmol/L vs 87.0 pmol/L, P < 0.001). Advanced stage
patients also had higher HE4 levels than early stage patients (283.0 pmol/L vs 89.5
pmol/L, P <0.001).

ROC curves were generated in pre- and postmenopausal patients. Both CA125 and
HE4 had no statistical significance for the prediction of high-risk features in
premenopausal patients (P = 0.14 and 0.08, respectively). The optimal cut-off values of
CA125 and HE4 for the prediction of high-risk features in postmenopausal women
were 20 U/mL and 113 pmol/L, respectively. At the cut-off CA125 value of 20 U/mL,
the area under the concentration-time curve (AUC) was 0.72 (P = 0.002), with a
sensitivity of 64.0%, a specificity of 72.3%, a PPV of 69.8% and an NPV of 66.8%
(Figure 1 and Table 4). At the cut-off HE4 value of 113 pmol/L, the AUC was 0.70 (P =
0.006), with a sensitivity of 64.0%, a specificity of 77.3%, a PPV of 73.8% and an NPV
of 68.2%. The combination of both serum markers with CA125 above 20 U/mL
and/or HE4 above 113 pmol/L had a sensitivity of 80%, a specificity of 55.8%, a PPV
of 64.4%, and an NPV of 73.6% for the prediction of high-risk features in endometrial
cancer.

The median follow-up time in this study was 39 mo (0-108 mo). Fifteen patients
(11.7%) were lost to follow-up, 12 patients (9.4%) developed recurrent disease, and
only 1 patient died from recurrent disease. All recurrent patients had elevated
preoperative CA125 and/or HE4 levels. Using the cut-off values of CA125 above 20
U/mL or HE4 above 113 pmol/L, the patients with higher levels than the cut-off
values had a significantly shorter median disease-free survival (DFS) of 25.5 mo
compared with 53 mo (P = 0.03), and the 5-year DFS was 78.4% and 100%,
respectively (P = 0.01) (Figure 2).

DISCUSSION

Most endometrial cancer patients (85%) were clinically diagnosed with stage I
endometrial cancer!"”l. Nevertheless, endometrial cancer is accurately staged according
to surgical staging because the clinical stage is imprecise. In this study, one-third of
clinical stage I endometrial cancer was upstaged. Only 67.25% of the patients were
diagnosed correctly as surgical stage 1. These results are consistent with previous data
that only 75% of stage I endometrial cancer patients were diagnosed correctly as
surgical stage 1"*l. Complete surgical staging, including lymphadenectomy, is crucial
especially in patients with high-risk features to provide prognostic information. In
developing countries, some patients are managed by general gynecologists. Therefore,
stratifying patients preoperatively into high-risk and low-risk groups is necessary to
refer high-risk patients to experienced gynecologic oncologists.

Preoperative imaging, such as transvaginal ultrasound, computed tomography,
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Table 1 Baseline clinicopathological characteristics, n (%)

Characteristics n=128
Age (yr), mean = SD 57.4+10.9
BMI (kg/m?), mean + SD 27.7+75
Obesity (BMI > 30 kg/m?) 37 (28.9)
Parity

Nulliparous 61 (47.7)
Multiparous 67 (52.3)
Menopausal status

Premenopause 39 (30.5)
Postmenopause 89 (69.5)
Coexisting medical diseases’ 80 (62.5)
Pre-existing breast cancer 12 (9.4)
Coexisting benign gynecologic diseases’ 72 (56.3)
Surgical stage of disease

Stage I 86 (67.2)
Stage II 15 (11.7)
Stage III 19 (14.8)
Stage IV 8 (6.3)
Histologic grade

Grade 1 endometrioid carcinoma 71 (55.5)
Grade 2 endometrioid carcinoma 23 (18.0)
Grade 3 endometrioid carcinoma 31 (24.2)
Uterine papillary serous carcinoma 2 (1.6)
Carcinosarcoma 1(0.8)

Medical diseases included hypertension, dyslipidemia, heart disease, thyroid disease, and connective tissue
diseases;

2Benign gynecologic diseases such as leiomyoma, adenomyosis, or pelvic and ovarian endometriosis. BMI:
Body mass index.

magnetic resonance imaging (MRI), and F-fluorodeoxyglucose PET-CT, can be used to
identify various high-risk features, such as large tumor sizes, deep myometrial
invasion, cervical involvement, extrauterine involvement and node metastasis.
Although transvaginal ultrasound is least costly and has similar accuracy for the
assessment of myometrial and cervical invasion, it has limitations in assessing node
metastasis!”). MRI and PET-CT have been accepted to have the highest efficacy.
However, a major limitation is the poor detection of microscopic node metastasis.
Intraoperative assessment with frozen sections has been accepted as the most reliable
method to assess tumor grade and myometrial invasion. The accuracy rate was
reported to be as high as 90%™. Although frozen sections are reliable, they are not
widely available. Moreover, the centers must have gynecologic oncologists who
should be available to perform staging if high-risk factors are found from frozen
sections. Therefore, preoperative imaging and frozen sections may not be practical in
developing countries or countries with limited resources due to the high expense and
limited number of gynecologic oncologists.

Previous studies have examined the predictors of high-risk features in endometrial
cancer, and serum tumor markers are the most promising. Many tumor markers can
be elevated in endometrial cancer, such as CA15-3, CA125, HE4, and YKL-40™'l.
Nevertheless, tumor markers that have the most reliable data are CA125 and HE4.
CA125 and HE4 can be used as biomarkers to stratify patients preoperatively into
high-risk and low-risk groups. Preoperative CA125 levels were significantly
correlated with deep myometrial invasion, advanced stage, and extrauterine and node
metastasis!“*'’l. The current study also confirmed similar results with the additional
finding that large tumor size and LVSI also correlated with increased levels of CA125.
HE4 levels were also significantly higher in patients with all high-risk features except
node metastasis. This finding is consistent with a previous study that showed that
CA125 is a strong predictive factor for node metastasis and is more precise than
HE4™1. Although not all endometrial cancer patients receive complete node
dissection, almost 93% of our patients received pelvic node dissection with or without
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Table 2 Comparison of clinical characteristics between endometrial cancer patients with and without high-risk features', n (%)

Characteristics

Patients with high-risk features (n=74)  Patients without high-risk features (n=54) P value

Age (yr), mean + SD

BMI (kg/m?), mean + SD

Obese (BMI > 30 kg/m?)

Nulliparous

Postmenopause

Coexisting medical diseases

Coexisting benign gynecologic diseases
CA125 level, median (min-max)

HEA4 level, median (min-max)

60.1+10.7 53.7 £10.2 0.001
271478 285+7.1 032
16 (21.6) 21 (38.9) 0.05
41 (47.7) 26 (48.1) 048
59 (79.7) 30 (55.6) 0.006
46 (62.2) 34 (63.0) 1.00
42 (56.8) 30 (55.56) 1.00
27.0 (7.1-786.8) 16.3 (5.3-432.1) 0.002
130.6 (39.4-1719.0) 81.7 (30.5-293.9) 0.005

"High risk features included grade 3 tumors, large tumor sizes, deep myometrial invasion, lymphovascular space invasion, cervical metastasis, extrauterine
metastasis and nodal metastasis. BMI: Body mass index; CA125: Cancer antigen 125; HE4: Human epididymis protein 4.

para-aortic node dissection. The incidence of node metastasis in this study was 10.9%,
which was similar to that of a previous report!”l. Therefore, the incidence of node
metastasis in this study should be reliable.

Age has been reported as a prognostic factor in endometrial cancer. Older patients
are more likely to have high-risk features and present in an advanced stage!. The
current study also demonstrated that high-risk features were uncommon in
premenopausal patients. Only 20% of premenopausal patients had high-risk features
compared to 80% in postmenopausal patients. Elevated CA125 levels can occur in
various benign gynecologic conditions in premenopausal women, such as leiomyoma
and endometriosis. As a result, CA125 may not be a good serum biomarker for the
prediction of high-risk features in premenopausal patients. The ROC curves showed
that the optimal cut-off value of CA125 for the prediction of high-risk features in
postmenopausal patients was 20 U/mL (sensitivity of 64%, specificity of 72.3%, PPV
of 69.8%, and NPV of 66.8%). This value was consistent with previous studies that
reported values varying between 20 U/mL and 40 U/mL™*-*, Elevated preoperative
serum CA125 levels were not only associated with various high-risk features but also
appeared to have significantly worse 5-year DFS*l. Furthermore, CA125 can be used
during postoperative surveillance. A level above 20 U/mL may indicate relapse of the
diseasel”.

The optimal cut-off value of HE4 for the prediction of high-risk features was 113
pmol/L (sensitivity of 64.0%, specificity of 77.3%, PPV of 73.8% and NPV of 68.2%).
The cut-off value for HE4 is varied, and a level of 70 pmol/L was used in most
studies!”'"'*'l. The cut-off value in the current study was as high as 113 pmol/L;
however, this finding is similar to those of previous studies!’""l. HE4 levels increase
by agel””l. Most patients in the current study were postmenopausal, which might be a
plausible explanation. Elevated HE4 levels above 113 pmol/L are associated with
high-risk factors such as advanced stage and deep myometrial invasion and have also
been reported as a poor prognostic biomarker!'"'>'l. Other studies also confirmed the
finding that a high preoperative level of HE4 alone or in combination with a high
level of CA125 was an independent prognostic marker in endometrial cancer!'**’], but
they used a different cut-off HE4 value of 81 pmol/L and CA125 value of 35 U/mL!".

The current study showed that the combination of CA125 above 20 U/mL and HE4
above 113 pmol/L increased the sensitivity for the prediction of high-risk features in
postmenopausal patients to 80%, and the PPV was 64.4%. Therefore, preoperative
CA125 and HE4 may be acceptable screening tests for general gynecologists to
consider the referral of these high-risk patients to gynecologic oncologists for
complete surgical staging.

The current study has some limitations due to its retrospective design. Although
elevated CA125 and HE4 levels were associated with high-risk features and had
worse prognosis in clinical stage 1 endometrial cancer patients, the cut-off values
could be analyzed only in postmenopausal patients. Because high-risk features were
less common in premenopausal patients, a larger sample size should be evaluated.
The optimal cut-off values of these two serum markers should be evaluated in
premenopausal endometrial cancer patients. Furthermore, a longer follow-up time
should be conducted to confirm these markers as independent prognostic factors.

In conclusion, preoperative CA125 levels above 20 U/mL or HE4 levels above 113
pmol/L can predict high-risk features such as large tumor sizes, deep myometrial
invasion, LVSI, advanced stage, and extrauterine metastasis in clinical stage 1
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Table 3 Associations between cancer antigen 125 and human epididymis protein 4 and various pathological characteristics

CA125 (U/mL) HE4 (pmoliL)
Pathological characteristics No. of cases
Median Min-Max Median Min-Max
Tumor size <2cm 38 16.1 6.9-556.4 68.9 30.5-649.1
>2cm 90 23.8 5.3-786.8 1283 35.0-1719.0
P=0.03 P <0.001
Tumor grade 1+2 93 221 5.3-786.8 98.8 30.5-1132.0
3 35 20.6 7.1-556.4 117.7 43.6-1719.0
P=0.71 P=078
Myometrial invasion <50% 69 19.1 5.3-786.8 83.0 30.5-860.2
>50% 59 27.5 7.1-479.5 130.6 39.4-1719.0
P=0.01 P =0.006
Lymphovascular space invasion No 95 194 5.3-786.8 88.3 30.5-1132.0
Yes 33 55.8 11.7-479.5 165.7 39.4-1719.0
P <0.001 P =0.003
Cervical involvement No 102 213 5.3-786.8 94.3 30.5-860.2
Yes 26 25.0 10.0-479.5 300.0 39.4-1719.0
P=015 P=0.05
Extrauterine metastasis No 91 19.1 5.3-556.4 87.0 30.5-585.3
Yes 37 54.6 10.0-786.8 183.5 39.4-1719.0
P <0.001 P <0.001
Node metastasis Negative 106 193 5.3-786.8 93.0 30.5-1132.0
Positive 13 57.0 11.7-439.2 128.6 39.4-1719.0
P =0.004 P=015
Any high-risk features No 55 16.3 5.3-432.1 81.7 30.5-293.9
Yes 73 27.5 7.1-786.8 130.5 39.4-1719.0
P <0.001 P <0.001
Stage of disease Early 101 193 5.3-786.8 89.5 30.5-1132.0
Advanced 27 57.0 9.5-479.5 283.0 39.40 -
1719.0
P <0.001 P <0.001

CA125: Cancer antigen 125; HE4: Human epididymis protein 4.

postmenopausal endometrial cancer patients. However, only a high level of CA125
was associated with node metastasis. Combining elevated levels of CA125 with HE4
preoperatively enhanced the sensitivity to 80% and PPV to 64.4%. It may be a helpful
tool to direct patients to gynecologic oncologists to perform complete surgical staging.
This result is clinically useful for individualized treatment and provides information
about the prognosis of disease.

Reishidenge WJCO | https://www.wjgnet.com 384 June 24, 2020 | Volume1l | Issue6 |



Panyavaranant P et al. Preoperative CA125, HE4 in endometrial cancer

Table 4 Cut-off values of cancer antigen 125 and HE4 to predict high-risk features in clinical stage 1 postmenopausal endometrial cancer

patients

Cut-off value AUC P value Sensitivity (%) Specificity (%) PPV (%) NPV (%)
CA125 20 U/mL 0.72 0.002 64.0 72.3 69.8 66.8
HE4 113 pmol/L 0.70 0.006 64.0 77.3 73.8 68.2

AUC: Area under the concentration-time curve; PPV: Positive predictive value; NPV: Negative predictive value; CA125: Cancer antigen 125; HE4: Human
epididymis protein 4.
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Figure 1 Receiver operating characteristic curve of serum cancer antigen 125 and human epididymis protein 4 levels to predict high-risk features in
clinical stage 1 postmenopausal endometrial cancer patients. CA125: Cancer antigen 125; HE4: Human epididymis protein 4.
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Figure 2 Disease-free survival in endometrial cancer patients with cancer antigen 125 < 20 U/mL and human epididymis protein 4 < 113 pmol/L compared

with patients with cancer antigen 125 2 20 U/mL and/or human epididymis protein 4 2 113 pmol/L. CA125: Cancer antigen 125; HE4: Human epididymis protein
4.

Reishidenge WJCO | https://www.wjgnet.com 385 June 24, 2020 | Volume1l | Issue6 |



Panyavaranant P et al. Preoperative CA125, HE4 in endometrial cancer
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Research background

Standard surgical treatment in endometrial cancer consists of hysterectomy with bilateral
salpingo-oophorectomy. Node dissection is performed in selected patients with high-risk
features such as grade 3 tumors, large tumor sizes (more than 2 cm), deep myometrial invasion
(more than 50%), lymphovascular space invasion (LVSI), cervical involvement, and extrauterine
involvement. Preoperative evaluation aiming to assess high-risk features in clinical stage 1
endometrial cancer patients are crucial. Preoperative imaging still has some limitations in
assessing microscopic node metastasis. Intraopeative frozen section has been accepted as the
most reliable method but it is not widely available especially in developing countries.

Research motivation

Cancer antigen 125 (CA125) and human epididymis protein 4 (HE4) have been reported in
endometrial cancer patients with poor prognostic factors. These serum tumor markers can be
used as biomarkers to stratify patients preoperatively into high-risk and low-risk groups aiming
to refer high-risk patients to gynecologic oncologists for complete surgical staging.

Research objectives

The objective of this study was to assess the association between preoperative levels of CA125
and HE4 and high-risk features, including grade 3 tumors, large tumor sizes (more than 2 cm),
deep myometrial invasion, LVSI, cervical involvement, extrauterine metastasis and node
metastasis. The cut-off values of each tumor marker were analyzed to predict high-risk features
in clinical stage 1 endometrial cancer patients.

Research methods

This retrospective study was conducted on 128 clinical stage 1 endometrioid endometrial cancer
patients were included. Patients with advanced stages, the nonendometrioid subtype,
synchronous ovarian or colorectal cancers and incomplete medical records were excluded. The
patients’” demographic data, clinicopathological characteristics, and preoperative serum
biomarkers, including CA125 and HE4 levels, were collected. High-risk features included grade
3 tumors, large tumor sizes (more than 2 cm), deep myometrial invasion (more than 50%), LVSI,
cervical involvement, extrauterine involvement and node metastasis. Receiver operating
characteristic (ROC) curves were generated to analyze the optimal cut-off values.

Research results

The mean age of the patients was 57.4 years, and 69.5% of them were postmenopausal. Most
patients presented with stage I disease (67.2%) and had the endometrioid subtype (97.7%). The
median CA125 and HE4 levels in all patients were 22.1 U/mL and 104.7 pmol/L, respectively.
CA125 and HE4 levels were significantly elevated in those with large tumor sizes, deep
myometrial invasion, LVSI, extrauterine metastasis, and advanced stage, but node metastasis
was associated with elevated CA125 only. According to the ROC curve, both serum markers had
statistical significance for the prediction of high-risk features only in postmenopausal patients,
with an optimal cut-off value of 20 U/mL for CA125 (AUC = 0.72, P = 0.002) and 113 pmol/L for
HE4 (AUC = 0.70, P = 0.006). The combination of both serum markers had 80% sensitivity and
64.4% positive predictive value. Significantly worse 5-year disease-free survival was observed in
patients with high levels of CA125 and HE4 (78.4% and 100%, respectively; P = 0.01).

Research conclusions

Preoperative CA125 levels above 20 U/mL or HE4 levels above 113 pmol/L can predict high-
risk features such as large tumor sizes, deep myometrial invasion, LVSI, advanced stage, and
extrauterine metastasis in clinical stage 1 postmenopausal endometrial cancer patients. However,
only a high level of CA125 was associated with node metastasis. Combining elevated levels of
CA125 with HE4 preoperatively enhanced the sensitivity to 80% and PPV to 64.4%. It may be a
helpful tool to direct patients to gynecologic oncologists to perform complete surgical staging.
This result is clinically useful for individualized treatment and provides information about the
prognosis of disease.

Research perspectives

Elevated CA125 and HE4 levels were associated with high-risk features and had worse
prognosis in clinical stage 1 endometrial cancer patients, the cut-off values could be analyzed
only in postmenopausal patients in this study. Because high-risk features were less common in
premenopausal patients, a larger sample size should be further evaluated and the optimal cut-off
values should be evaluated in premenopausal endometrial cancer patients. Furthermore,
combination with novel biomarkers should be further investigated aiming to increase efficacy.
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