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Comparison of Serum Human Epididymis Protein 4 (HE4) Levels
in Breast Cancer Patients and Healthy Individuals
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Abstract

Purpose Human Epididymis Protein 4 (HE4) is one of serum biomarkers that recently reporied in gynecological cancers,
including breast cancer. This study aimed to compare serum HE4 levels in breast cancer patients and healthy individoals.
Methods This cross-sectional siudy examined serum HE4 levels in 42 patients and 36 healthy women in 2009, Samples
werne easily selected from women referring to a teaching hospital. Healthy women were selected from the normal popa-
lation who did not have a risk factor for breast cancer. Demographic information were recorded in a checklist. Then 10 cc
of venous blood was taken from each patient. After centrifugation, serum and plasma were kept at minos 80 C. The HE4
lewel was measured with Immunoassay Chemi Lominescence Method and osing HE4 kits made by German company
Cobas.

Results The mean age of the patients and healthy individoals was 48.76 £ 14.97 and 3988 = 14.05 years, respectively.
The average size of mwmor in patients was 4.70 £ 248 cm. The average seram HE4 lewel in patients and healthy
individuals was 68.01 = 6339 and 50006 = 1497, respectively (P = (L46). There was a significant relationship between
serum HE4 levels and age of patents (P = 0.01).

Conclusion This study showed an increase in HE4 levels in breast cancer patients compared to healthy individoals.
Preliminary resulis suggest that HE4 may serve as a new biomarker for breast cancer. However, more large-scale clinical
giudies are needed to further determine the predictive walue of this biomarker ag well as its molecular mechanisms in
carcinogenssis and mmor progression, especially in breast cancer.
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Introduction

Breast cancer is the most common cancer AMOng women
and the third most common cawse of cancer death in
women [1]. Although some prevention methods or early
sereening programs may redoce the risk of breast cancer,
most cases cannot be eliminated, especially in developing
couniries where breast cancer is diagnosed im the lame
stages. Early diagnosis is therefore critical o improving
outcomes and survival and patient management. Tumor
markers are widely wsed to evaluate reatment responses,
garly detection of recurrence, and prognosis [2].

In breast cancer, the most common tumor marker is
usually the cancer antigen (CA 15-3), while its sensitivity
and specificity are not appropriate [3, 4]. Several serum
markers have been identified with a potential prognostic
rale in hreast cancer, but none has been used for routine
clinical practice [5].

Among the serum biomarkers recently repored in
gynecological cancers, one of the most promising proteing
is the human epididymis protein 4 (HE4 or WFDLC2),
which iz a member of the four whey acidic protein (WAP),
the nuclens disulfide of the cluster gene, which has a pro-
tective role in several protease inhibitors [6]. HE4 was first
described by Kirchhoff et al. [7]. HE4 is a secreted protein
that was first observed in human epididymis epithelial cells
and subsequently in many other normal tissues, especially
in the reprodoctive system and respiratory mact of the
central respiratory system, as well as in female malignan-
cies [B—13].

Increased HE4 expression has been shown in a wide
range of malignant neoplasms, especially those in women
guch as owvarian cancer and those of pulmonary and gas-
trointestinal origin [14—18]. As recently repored, HE4 is
sometimes expressed in cancers of the hreast tissoe [14].
However, the level of serom expression and its diagnostic
and prognostic potential in hreast cancer have not yet been
determined. Therefore, the aim of this study was w com-
pare zerum HE4 levels in breast cancer patients and healthy
individuals.

Materials and Methods

The present descripiive cross-sectional siody examined
serum HE4 levels in 42 women with breast cancer and 36
hizalthy women in 2019, Samples were easgily selected from
women referring to the clinic or department of obstetrics
and gymecology, Afzalipour Hospial in Kerman, Mon-
breast cancer women were selected from the nommal pop-
ulation who did not have a risk factor for breast cancer.
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Tnclosicn criteria in the breast camcer group were the
finllowing:

Mo early menarche or late menopause, no history of
taking hormonal drogs, no family history of breast cancer
im grade 1 and 2, no history of precancerous breast lesions,
failure o perform chest radiotherapy, no alchohol drinking,
and normal examination of both breasts in the examination
performed by a gynecologist.

Dhiagnosis of any other malignancies in patients, having
a history of chemotherapy or radiotherapy, and the pres-
ence of any chronic liver and kidney disease led w the
exclusion of individuals.

Afier obtaining informed consent from the patients, first
the demographic information of each patient including age,
tumor stage and underlying disease was recorded in the
checklist. Then 10 cc of venous blood was mken from each
patient. Afier centrifugation, serum and plasma were kept
at minus 80° C until HE4 analysis.

The samples were then sent to Besat Clinic to determing
the serum level of HE4 and the HE4 level was measored by
Immuncassay Chemi Luminescence Method wsing a HE4
kit made by the German company Cobas. Aceording oo that
company description, the HE4 level between (0.5 and
150 pmollit was regarded as normal and higher level was
regarded as abnormal.

Diescriptive and analytical statistical methods and SPSS
software version 20 were used to analyze the data

This stwdy was approved by the ethics commitiee of
Kerman University of Medical Sciences (Ethics Code:
ITR.LEEMUAHREC 1396, 1684).

Results

In this smdy, 78 people were examined. The mean age of
the persons was 4466 = 1503 (13 w 87 years old). Maore
than three-quaners of the persons were in the active phase
of menstruztion (6] individoals, T8 2%) and the rest were
in the menopausal phasze. On average, 9.29 £ 558 years
had passed since menopause (2w 20 years).

Forty-two of the subjects had breast cancer and 36 were
hizalthy. The mean age of hreast cancer patients and healthy
individuals was 48.76 = 14.97 and 39.88 = 14.05 years,
respectively (P = 0.001). Out of 61 people who were in the
active phase of menstruation, 30 had breast cancer (71.45%)
and 31 were healthy (86.1%). During the menopaunsal
phase, 12 patients had breast cancer (28.0% ) and 5 patients
were healthy (13.9%). The mean mmor size in patients
with breast cancer was 4.70 £ 248 cm (1 w 10 cm). In
more than half of the patients, the mwmor was grade T
(64285,

Measurement of serum HE4 levels could mot be mea-
sured for 5 persons doe o sample drying. In other persons,
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thz mean level of HE4 was 50.04 = 46,62 pmaol per dec-
iliter (21 w 312.70 pmol per deciliter). The mean senum
lewel of HE4 in patients with breast cancer was
68.01 £ 6339 and in  healthy individwals was
50006 £ 1497 (P =0.46). There was a significant rela-
tionship between serum HE4 levels and age of people with
breast cancer (P = 0.01). With age, the mean HE4 also
increased. There was no significant relationship between
serum HE4 levels and mumor size in breast cancer patients
(P = 0.64).

In each of the smdy groups, the mean serom level of
HE4 was higher in women who were in the active phase of
menstruation than in postmenopausal women. There was
no significant relationship berween serum HE4 levels and
menopaonsal status in patients and healthy individoals
(Tahle 1). The mean serum level of HE4 in patients with
hreast camncer was not significantly different bazed on
pathological findings (Table 2).

Discussion

Breast cancer is a heterogensous group of diseases that
differ in terms of pathological characteristics and clinical
manifestations. The risk of recorrence and prognosis of this
disease is affected by the stage of diagnosis and the bio-
logical characteristics of the tumor. The main problem with
binmarkers for breast cancer diagnosis is the improved
accuracy in diagnosing malignancies in the early stages.
Numerous serom biomarkers have been studied, incluoding
BR 2729 (CA 27.29), muocin-like carcinoma-associated
antigen, CA 549, and CEA, but none have achieved the
sensitivity and specificity required for standard clinical
practice [5].

The present study examined the level of HE4 hiomarker
in breast cancer patients and healthy individoals. Accord-
ing to the resolis, the mean serum level of HE4 in breast
cancer patients was higher than healthy individoals, bar this
difference was not gignificant; while in a sudy by Glndilz
et al., there was a significant difference between serom
HE4 levels in hreast cancer patients, ovarian cancer
patients and healthy individoals, so that serum HE4 levels
were significantly higher in patients with breast and owvar-
iam cancer than in healthy individuals [2].

Tabbe 2 Comparison of serum [TE4 levels in breast cancer palients
bamed on pathological [indings

Pathadogical findings N (%) Mean = 5D P value
Degree af kinology

I T (16.66) 6416 = 18566 073
n IT64.28) T4.04 = 7547

m B (159 5107 = 28.74
Vascular fmwesion

Megalive 11(26.19) 5742 =214 064
Pusitive IN(TIEN  TIS4 TN
Imjftltration

Megalive 15(35.71) 6HI5 =T360 043
Pusitive ITI64.28) 6793 = 5EA6d
Mirroscopic

Megalive 18 (42.85) 7441 = 6656 037
Pusitive 24 (57.14) G6IREG L A2

Extrogen recepior

Megalive 19(45.23) E1.03 = ER11 057
Pusitive 23 (54.7h) 5547 = I3T0
Progesierone recepior

Megalive 19(45.23) 6HI7T 6905 0556
Pusitive 23 (54.T6) G67ET = F9ED
Human epidermal growilk focier receplor

Megalive 21 (5 TL52 = 6518 009
Pusilive 21 (5m 60.50) %= 63.50

Ki 76 antigen

Megalive 13 (30.95) 40942 = 2048 0.4
Pusitive 0 (69.04) T6IT = TiE9

Twmor histology type

Invasive ductal carcimema 38 (9.5) T4l = 66.74 .61
Invasive lubolar carsinom 4 (9.5) 4H.B0 = 17.48

Gialgano et al. reported the expression of mRNA and
HE4 protein in normal and malignant tissues. HE4 positive
immunoreactivity was present in ovarian cancer as well ag
other cancers including lung, endometrial, breast and gas-
trointestinal cancers, and mesothelioma. The highest
expression was observed in serous ovarian cancer and
gignificant positive staining was detected in breast cancer
tissues. However, malignant hreast tissue showed variable

Tabbe 1 Comparizon of s=mam
ITE4 levels in breasl cancer

patienis and healthy imdividmls
by menopausal siatus

Ciroup Variahle Mean = SO P valuoe

Palienis wilh breasl cancer Active phase of mensination TG = Thd 02z
Menopausal phase 63.91 = 2549

HMealiby individuals Active phase of mensination SILEE = 15.77 62
Menopausal phase 45 = 758
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expression and an average increase in HE4 expression of
ductal carcinoma was ohserved [14].

Kamei et al. also showed that HE4 expression in doctal
carcinoma increaged moderately and increased HE4
expression in breast cancer tissues was associated with
lymph node invasion. They believe that increased expres-
gion of HE4 is a predictor of breast cancer recurmence.
Five-year disease-free survival in the HE4-positive group
(58.6%) was significantly worse than the negative group
(B5.6%). These findings indicate that HE4 is significantly
asgociated with breast cancer [19].

The resulis of other similar sindies also show that HE4 is
associated with breast cancer and some other serious dis-
eases, despite being associated with ovarian, cervical and
lung cancers [15, 20]). In Galgano and Plebani smdy, the
mammary epitheliovm showed the expression of HE4 vari-
able with higher staining in docts compared to lobules
[14, 21].

In each of the groups sudied in the present study, the
mean serum level of HE4 in people who were in the active
phase of menstruation was higher than menopausal people.
There was no significant relationship between semaom HE4
levels and menopaosal stams in patents and healthy indi-
viduals. In Gilndoz et al. study, no significant relationship
was observed between serum HE4 levels and menopausal
status of breast cancer patents [2].

In our study, the mean serum level of HE4 in breast
cancer patients was not significantly different based on
pathological findings. In Gindilz et al. siudy, multivariaze
analysis showed no positive and significant cormrelation
berween seram HE4 level with histolegical grade, lymph
nodie involvement and clinical stage in hreast cancer
patients. But findings on the sensitivity and specificity of
HE#4 for the diagnosis of breast cancer patients suggest that
HE4 may be used as a biomarker predicting breast cancer
[21-

In the present sudy, the serum level of HE4 had a
gignificant relationship with the age of people with breast
cancer, 50 that with age, the mean of HE4 alzo increased.

Conclusion

The present study showed an increase in serum HE4 levels
in breast cancer patients compared to healthy individuals.
Preliminary resulis suggest that HE4 may serve as a new
biomarker for breast cancer. However, more large-scale
clinical studies are needed to further determine the pre-
dictive value of this biomarker as well as its molecular
mechanisms in carcinogenesis amnd wmor progression,
egpecially in hbreasi cancer.
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