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ABSTRACT. We examined the serum concentration of human
epididymis protein (HE4) in patients with benign gynecological
diseases complicated with chronic renal deficiency and its significance
in the differential diagnosis of benign and malignant gynecological
diseases. Serum HE4 and cancer antigen 125 concentrations were
detected by chemiluminescence. Clinically or pathologically confirmed
gynecological diseases were grouped and retrospectively analyzed,
including 50 cases of gynecological benign diseases, 35 cases of
non-mucinous epithelial ovarian carcinoma, 36 cases of endometrial
adenocarcinoma, 15 cases of gynecological benign diseases patients
complicated with chronic renal deficiency, 15 cases of gynecological
diseases without chronic renal deficiency, and 30 normal controls.
Serum HE4 values in the ovarian cancer group, endometrial cancer
group, gynecological benign diseases with chronic renal deficiency
group, and chronic renal deficiency group were significantly increased
compared with the benign gynecological diseases and normal control
groups, showing a significant difference (P < 0.001). A comparison of
4 groups with high HE4 showed that the HE4 level in the 2 groups
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with renal deficiency were higher than those in the ovarian cancer and
endometrial cancer groups, but the difference was not significant (P >
0.05); there was no significant difference between 2 groups with renal
deficiency (P > 0.05). Serum concentration of HE4 was high in patients
with chronic renal deficiency, which should be distinguished during
differential diagnosis of gynecological benign and malignant tumors in
patients with chronic renal deficiency to avoid misdiagnosis.
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INTRODUCTION

The most widely recognized ovarian cancer marker worldwide is cancer antigen 125
(CA-125), but its sensitivity and specificity are low (Moore et al., 2012b). Human epididymis
protein 4 (HE4) is a recently identified tumor marker that has been increasingly used in
gynecology (Hertlein et al., 2012; Moore et al., 2012a). A previous study found that in the
differential diagnosis of ovarian epithelial cancer and benign ovarian tumor, the sensitivity of
HE4 was higher than that of CA-125 (Hellstrom et al., 2003), and HE4 combined with CA-
125 was helpful for identifying benign and malignant ovarian tumors (Moore et al., 2008).
HE4 is valuable for diagnosing endometrial cancer as well as for monitoring and evaluating
the curative effects (Moore et al., 2011). Therefore, since 2011, our hospital has carried out
HE4 detection for the differential diagnosis of ovarian masses and abnormal uterine bleeding
to exclude endometrial cancer and ovarian cancer. Serum HE4 in patients with chronic renal
deficiency has been observed to be significantly higher than in patients with benign gynecological
diseases. Therefore, we analyzed the relationship between HE4 and chronic renal deficiency and
gynecological benign and malignant diseases to improve the understanding of high serum HE4
in the differential diagnosis of benign and malignant disease of Department of Gynecology.

MATERIAL AND METHODS
General materials

From January 2011 to January 2014, the research subjects collected were patients of
the 463rd Hospital of the People’s Liberation Army, including 136 cases in the gynecological
clinic, 15 cases with chronic renal deficiency in the Department of Internal Medicine, and 30
normal controls, including a total of 181 cases.

A retrospective analysis was performed to evaluate the gynecological outpatients
and inpatients for pelvic masses and abnormal uterine bleeding. Serum levels of HE4 were
detected to exclude ovarian cancer and endometrial cancer. The 136 cases of gynecological
disease clinical or pathological diagnosis were divided into the gynecological benign diseases
group (50 cases), non-mucinous epithelial ovarian cancer group (35 cases), endometrial
adenocarcinoma group (36 cases), and benign gynecological diseases group accompanied with
chronic renal deficiency (15 cases). All cases were premenopausal women; the average ages
in all groups showed no statistically significant differences. All cases were excluded of lung
cancer, breast cancer, colon cancer, and other cancer by computed tomography or ultrasound.
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Diagnostic standard of chronic renal deficiency (CKD)

Diagnostic standards were in accordance with American Kidney Foundation DOQI
Expert Group on Chronic Renal Deficiency and glomerular filtration CRF staging.

HE4 and CA-125 detection

Detection was performed by chemiluminescence. Using the Fujirebio Diagnostics,
Inc. Kit (Elof Lindalvs, Goteborg Sweden), the normal reference values were respectively 150
pM and 35 U/mL.

Statistical analysis

The Statistical software SPSS version 13.0 was used for statistical analysis (SPSS,
Inc., Chicago, IL, USA).

RESULTS
Comparison results of HE4 group

As shown in Table 1, serum HE4 values in the ovarian cancer, endometrial cancer,
gynecological benign diseases with CKD, and CKD groups were significantly increased com-
pared with in the benign gynecological diseases and normal control groups (P < 0.001). In the
comparison of the 4 groups with high HE4, the HE4 level for 2 groups with renal deficiency
were higher than those in the ovarian cancer and endometrial cancer groups, but the difference
was not significant (P > 0.05); there was no significant difference between the 2 groups with
renal deficiency (P > 0.05). There was no significant difference in the comparison of gyneco-
logical benign disease and the normal control group (P > 0.05).

Table 1. HE4 and CA 125 results of each group.

HE4 (pM) CA125 (35U/mL)
Normal control (N = 30) 39.1(8.8-79.6) 18.2 (3.9-28.3)
Gynecological benign diseases (N = 50) 43.6 (33.6-109.0) 59.9 (8.4-133.2)
Gynecological benign diseases +CKD (N = 15) 839.9 (312.9-1864.5) 66.2 (5.1-149.2)
CKD (N = 15) 856.3 (415.1-1208.9) 12.5 (6.7-23.8)
Ovary cancer (N = 35) 589.9 (190.6-875.3) 263.5 (88.6-378.3)
Endometrial cancer (N = 36) 534.6 (212.8-857.6) 53.7 (34.9-143.8)

Comparison of CA-125 among groups

As shown in Table 1, CA-125 in the ovarian cancer group increased significantly,
showing a significant difference compared with other groups (P < 0.01). Compared with the
normal control group and CKD group, CA-125 in the endometrial cancer group, gynecologi-
cal benign diseases group, and gynecological benign diseases with CKD group, values were
significantly increased (P < 0.05), but there was no significant difference among the endome-
trial cancer group, gynecological benign diseases group, and gynecological benign diseases
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with CKD group (P > 0.05); the normal control and CKD group showed no significant differ-
ence (P> 0.05).

DISCUSSION
Current research on HE4

Kirchhoff et al. (1991) first identified HE4 in human epididymis epithelial cells.
HE4 is normally expressed in the respiratory tract, genital tract (such as female endocervi-
cal glands, endometrial glands, Bartholin’s gland tubal, and organization), breast, renal distal
tubules, colon mucosa, and salivary glands, and is highly expressed in lung cancer, breast can-
cer, transitional cell carcinoma, and pancreatic cancer (Galgano et al., 2006). Gynecological
studies have found that ovarian epithelial cells do not express HE4. Another study found that
different types of ovarian cancer express different levels of HE4, including 50% of ovarian
serous carcinomas and 100% of ovarian endometrioid carcinoma, 93% of ovarian clear cell
carcinoma, and is not expressed in ovarian mucinous carcinoma (Drapkin et al., 2005). HE4
is highly expressed in endometrial carcinoma and was found to be correlated with tumor stage
(Bignotti et al., 2011). Therefore, an increasing number of studies have predicted HE4 to be an
important tumor marker for early ovarian cancer and endometrial cancer, and can contribute
to the curative effect of ovarian cancer, prediction of recurrence after operation, and prognosis
evaluation of endometrial cancer (Hellstrom et al., 2003; Moore et al., 2008, 2011, Bignotti et
al., 2011; Hertlein et al., 2012; Schummer et al., 2012). The results of this study are consistent
with those of previously reported studies.

Role of HE4 in the differential diagnosis of benign and malignant gynecological
tumors

Moore et al. (2012b) examined 1042 patients with gynecological benign diseases
and found that HE4 and CA-125 levels were increased by 3 and 67%, respectively, in the
endometriosis group, 8 and 20% in ovarian serous tumors, 8 and 26% in the fibrous tumors,
10 and 37% in inflammation disease, 1 and 21% in dermoid cysts, and 8 and 29% in overall
benign disease (P < 0.001). Gynecological benign diseases rarely show increased HE4, but
show higher levels of CA-125, particularly in premenopausal women (Holcomb et al., 2011;
Moore et al., 2012a). Therefore, HE4 is more sensitive than CA-125 for the differential
diagnosis of benign and malignant tumors in premenopausal women with adnexal masses,
and single HE4 or combined HE4 with CA-125 is helpful for the differential diagnosis of
benign and malignant ovarian tumors. Overall, ultrasound diagnosis of ovarian masses with
increased HE4 and CA-125 suggests the presence of ovarian cancer; if only increased CA-
125 is observed, the patient may have ovarian endometriosis or other benign diseases; if
only increased HE4 is observed, the patient may have ovarian or endometrial cancer or other
malignant tumors. Consistent with results of Chinese and worldwide studies (Moore et al.,
2011; Bandiera et al.,2011; Jacob et al., 2011; Lenhard et al., 2011; Montagnana et al., 2011;
Van Gorp et al., 2011; Kadija et al., 2012), our retrospective analysis showed that HE4 can
be used as a marker for the diagnosis of ovarian cancer and endometrial cancer, and is more
effective than using CA-125.
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Increased HE4 in CKD

An important finding of this study was that serum HE4 was significantly increased in
patients with gynecological benign diseases complicated with chronic renal deficiency, and
even higher in patients with ovarian cancer and endometrial cancer. Nagy et al. (2012) first re-
ported increased HE4 in 113 cases of chronic renal deficiency (Lindquist and Mertens, 2013).
Their study was grouped according to the degree of renal deficiency, showing that HE4 in
each renal deficiency group was statistically significantly higher than in the control group,
and increased HE4 was related to damage degree and renal function, while CA-125 was only
significantly increased in those with renal damage. There have been no studies examining
these factors in China. Our study included a limited number of cases, and we did not perform
further staging on the renal deficiency group. The study found that HE4 in the 2 groups of
patients complicated by chronic renal deficiency was higher than in normal controls and the
gynecological benign disease group with no renal deficiency, while increased CA-125 was not
statistically significantly different compared with the corresponding control groups. The re-
sults suggest that in the differential diagnosis of gynecological benign and malignant tumors,
high HE4 and renal deficiency should be analyzed to avoid misdiagnosis. Renal deficiency
patients are often in a poor systemic state and economic condition, and benign tumors should
be conservatively treated. If the benign tumors are misdiagnosed as malignant tumors because
of high HE4, the patient’s pain and burden will also increase. In this group, the adenomyosis,
myoma of the uterus, functional uterine bleeding, and benign adnexal masses that were dif-
ferentially diagnosed were all subjected to conservative or minimally invasive treatment and
showed a satisfactory curative effect.
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