Original Article

DOI: 10.14235/bas.galenos.2019.2821
Bezmialem Science 2019;7(4):281-5

Is it Possible to Diagnose Endometrium Cancer with the
Levels of Prolactin, Eotaxin, E-selectin and Ca 125?
Özgüç TAKMAZ1,

Sinan BERKMAN2

1Acıbadem
2Florence

Mehmet Ali Aydınlar University, Clinic of Gynecology and Obstetrics, İstanbul, Turkey
Nightingale Hospital, Clinic of Gynecology and Obstetrics, İstanbul, Turkey

ABSTRACT
Objective: The aim of this study to evaluate possible serum markers for distinction of endometrial carcinoma (EC) from benign uterine
gynecologic diseases.
Methods: The study group consisted of 65 patients who were diagnosed with histologically confirmed EC were compared with 65 women who
had operation indication for benign uterine diseases with fasting blood serum levels which were taken prior to surgery in terms of prolactin,
eotaxin, e-selectin and Ca 125 concentrations.
Results: Serum prolactin (20.7±18 and 16.2±13), eotaxin (219.4±95 and 205.15±80) and e-selectin (67.2±29 and 61.5±29) levels were not
significantly different between EC and the other group (p>0.05). Ca 125 levels (36.6±40 and 18.8±9) were significantly higher in EC group
when compared with the benign uterine patology group (p<0.05).
Conclusion: Although serum levels of prolactin, eotaxin, e-selectin were higher in EC group, those were not statistically significant. Although,
serum Ca 125 levels were siginificantly higher in EC group, diagnostic role of Ca 125 is limited. There is currently no marker to distinguish EC
from benign uterine pathologies.
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Introduction
Endometrium cancer (EC) is the most common gynecologic
cancer in developed countries (1). The survival rates of EC are
much higher as in many other cancers in case of early diagnosis
and given appropriate surgical and medical treatment (2). The
diagnosis of EC is most commonly made as a result of endometrial
sampling in the patient suffering from bleeding in menopause or
irregular bleeding. Although endometrial sampling is a procedure
made from natural holes in the body, it is an invasive procedure
and its cost is significantly higher when compared with a simple
blood test. It also has a complication risk.

Mortality risk of EC increases due to histological grade of tumor,
lympho-vascular area invasion, tumor size, cervical involvement
and metastasis to lymph nodes (3). The importance of tumor
markers and some cytokines, chemokines, adhesion molecules
and growth factors have been studied many times in cancer
diseases. The development of tumor cells has been shown to
increase with the effect of cytokines [interleukin (IL)-4, 6, 10),
chemokines (IL)-8, eotaxin], growth factors, adhesion molecules
(selectins, integrins) and enzymes such as nitric oxide synthetase
and cyclooxygenase-2 (4). Although immune cells have tumor
suppressor effects in early stage cancers, they are able to increase
tumor spread and metastasis due to some phenotypic modifications
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in advanced stages (5). Chemokines are proteins also involved
in the cancer process that regulate the distribution and traffic
of immune cells. There are studies showing the stimulating
effects of chemokines in some human cancers (6). Furthermore,
increased chemokine receptor expression has been reported to be
associated with poor prognosis and metastasis (7). Eotaxin-1 is
a chemokine that has been discovered as an eosinophile selective
chemoattractant. Eotaxin mRNA expression has been shown
in many tissues, including the endometrium (8). The direct
angiogenic effect of eotaxin has been shown to explain its role in
metastasis and tumor invasion (9).
L-selectin (CD62L), E-selectin (CD62E), P-selectin, and
integrins are molecules likely to be effective in the progression
of tumor cells. Endothelial E-selectin is involved in wound
healing and infections by providing leukocyte participation
along with P-selectin. However, this role of selectins can have
unintended consequences in pathological situations such as
chronic inflammation and cancer (10). Many studies have shown
increased carcinogenetic potency in prolonged inflammatory
diseases such as chronic pancreatitis, inflammatory bowel disease
and prostatitis (11). Increased selectin and selectin receptors
have been identified in many tumor cells. This causes selectin
to interact with tumor cells, attracting these cells to systemic
circulation and metastasis (12).
Tumor markers are substances in the form of hormone, enzyme,
metabolite, immunoglobulin, or protein which are produced by
tumor or tissue in supraphysiological levels and their quantitative
measurements can be done in patient’s tissue, blood or other
body fluids with biochemical or immunochemical methods.
They may also include tumor-related antigens, oncogene, and
oncogene products. An ideal tumor marker should have high
sensitivity and specificity, allowing recognition and curative
treatment of the tumor while the tumor is still small or the
patient is asymptomatic.
Tumor markers are used to recognize tumors as early as possible,
improving clinical outcomes and survival. Ca 125 is a tumor
marker used in diagnosis and follow-up of ovarian cancer, and
it is known that levels of Ca 125 are elevated in advanced stage
EC (13). Ca 125 is a marker belonging to the mucin family of
glycoproteins and located on the surface of mesothelial cells,
which can be elevated in many benign conditions (endometriosis,
tuboovarian abscess) other than ovarian and EC (14). Therefore,
it has limited sensitivity and specificity in the diagnosis of ovarian
and EC (15).
Prolactin is a protein molecule that acts as a hormone and
cytokine that enables the production of milk secreted from
the pituitary gland. The anti-apoptotic or mitogenic efficacy
of prolactin in breast and glial cells is known (16). There are
studies showing that prolactin may be effective in prostate
cancer, lymphoma and leukemia, besides breast cancer (17-19).
Prolactin is also synthesized in the endometrium, myometrium
and cervix. There is only one study in the literature showing that
prolactin increases in EC (20). There are also a limited number
of studies in which prolactin levels are evaluated in cervical and
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other gynecologic cancers, but no clear association between
prolactin levels and cancer has been shown in these studies (21).
Although EC is the most common gynecological malignancy, it
is not ideal to screen the entire population due to the lack of
an ideal method to sample the endometrium under examination
conditions and the lack of a specific blood test of EC. Especially,
postmenopausal women using oral contraceptives containing
estrogen only, women with Lynch syndrome [hereditary nonpolyposis colorectal cancer (HNPCC)] and with chronic
anovulatory cycles due to polycystic ovary syndrome can be
taken in screening programme.
In this study, we compared serum prolactin, e-selectin, eotaxin
and Ca 125 levels between patients with benign gynecologic
pathologies and patients with EC diagnosis and evaluated the
possibility of using these cytokines in diagnosis of EC without
intervention.

Methods
This study was conducted in the XX institution with the approval
of the Ethics Committee of the institution (protocol number
2009/1920) as a prospective single-center study. Informed
consent forms were obtained from all patients included in the
study. All procedures were carried out in accordance with the
Helsinki Declaration.
The study group was composed of 65 patients who were
histologically diagnosed as having EC, while the control group
was composed of 65 patients who did not have gynecological
and non-gynecological malignancies and who were operated
for benign reasons such as myoma and uterine prolapse.
The additional diagnosis was made by the evaluation of
tissue samples taken by the endometrial curettage method,
by gynecopathologists and this diagnosis was confirmed by
hysterectomy materials examined after the operation. It was
confirmed after the operation that the pathology results of the
patients operated due to benign pathologies were also benign.
Five millilitres of fasting blood samples were taken from both
groups on the morning of the surgery. On the same day, prolactin,
Ca 125, Ca 19-9 and Ca 15-3 concentrations were measured
in the E170 modular system (Roche Diagnostics, Mannheim,
Germany) by electrocemoiliminusance method.
For measurement of serum eotaxin and E-selectin levels, blood
samples taken in gel tube were centrifuged at 4000 rpm and the
upper phases were separated and samples were stored at -80 ºC
until the study day and E-selectin concentrations (eBioscience,
Vienna, Austria) and eotaxin levels (Invitrogen, California, USA)
were measured using commercial kits using the sandwich enzyme
immunoassay method.
Statistical Analysis
For statistical analysis, SPSS 15.0 (SPSS Inc. Chicago, IL., USA)
package program was used. The distribution of variables between
groups was presented with average and standard deviation values.
The compatibility of variables with normal distribution was
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evaluated by Kolmogorov-Smirnov test. The Mann-Whitney U
test was used to evaluate the difference between the two group
averages. Statistical significance level was selected as p<0.05.

our study, prolactin was found to be high in patients with EC
compared to patients with benign uterine pathologies, but this
difference was not statistically significant.

Results

Blockade of eotaxine signaling pathway increases
chemotherapeutic efficacy which supports the effectiveness of
this chemokine in cancer growth and metastasis (23). Nolen et
al. (24) showed that eotaxin decreased in ovarian cancer and it
was also reported that eotaxin decreased in patients with EC in
the panel which was evaluated in the study by Yurkovetsky et al.
(20). In our study, eotaxin levels were higher in patients with EC
than in patients with benign uterine pathologies. However, this
difference did not reach a statistically significant level.

The mean age of the EC group was 56.8±12 and the mean age
of the benign uterine pathology group was 54.6±9 years. There
were no statistically significant differences between the groups in
terms of age (p>0.05).
There were no statistically significant differences between groups
in terms of prolactin level (20.7±18 ng/mL vs 16.2±13 ng/
mL), eotaxin level (219.4±95 pg/mL vs 205.1±80 pg/mL) and
E-selectin level (67.2±29 ng/mL vs 61.5±29 ng/mL) (p>0.05).
However, there was significant difference between the EC group
and the benign uterine pathology group in terms of Ca 125 levels
(36.6±40 u/mL vs 18.8±9 u/mL) (p<0.05) (Table 1).

Discussion
Preoperative tumor marker analysis is important not only for
diagnosing the tumor but also for therapeutic follow-up. With
effective new biomarkers, the clinician will be able to diagnose
early and evaluate treatment effectiveness. In our study, we
evaluated markers that could distinguish EC from benign
uterine pathologies. In our study, we found that prolactin,
eotaxine, E-selectin and Ca 125 levels were higher in the serum
of patients with EC than in the serum of patients with benign
uterine pathologies, but only increase in Ca 125 was statistically
significant. The elevations in prolactin, eotaxine and E-selectin
levels were not statistically significant.
It is known that prolactin is not just a hormone secreted from
the pituitary gland, it has paracrine and autocrine activity in
many tissues and prolactin is produced in the secretory phase
in the endometrium (16). Although the role of prolactin in
carcinogenesis is not known, studies have shown that it increases
in breast and prostate cancer (19,22). There are a limited number
of studies showing increased levels of prolactin in EC in the
literature. Yurkovetsky et al. (20) evaluated patients with EC
with a comprehensive serum marker panel in their study. As a
result of that study, prolactin was found to be 98% specific and
98% sensitive in the diagnosis of EC (20). Kanat-Pekkaş et al.
(21) also showed that prolactin levels were significantly higher in
patients with EC, but it was indicated that the use of prolactin
alone was a remote possibility for screening or as a marker. In

In our study, we found no significant difference in E-selectin level.
There are publications in the literature showing the relationship
between increase in E-selectin level in breast and colon cancer
and metastatic disease (25). The only study in which E-selectin
was evaluated in EC was the study of Yurkovetsky et al. (20),
in which E-selectin was found to decrease significantly in EC.
Furthermore, even if significant changes in the level of E-selectin
are detected, this cytokine may increase in many chronic diseases,
which reduces the likelihood of being used as a cancer marker
(26).
In our study, Ca 125 was the only marker we found significantly
higher in the serum of patients with EC. This marker produced
by coelomic epithelium may increase in other gynecologic
malignancies, especially ovarian tumors, and in some benign
conditions (endometriosis, pelvic infection, pregnancy, myoma)
(27,28). It was found to increase in 11-33% of patients with EC
(29). Although increase in Ca 125 in EC is generally associated
with extra-uterine propagation, many studies have shown that
it correlates with stage, deep myometrial invasion, positive
peritoneal cytology, and lymph node metastasis (30). It is also
known to be a marker of disease activation in the follow-up
process after treatment. Serum Ca 125 levels above 70 U/mL was
claimed to be associated with prognosis in the multicenter study
in 413 patients with EC by Kim et al. (30). In our study, the
mean Ca 125 level was 36.6 in the EC group. Given the finding
in our study and literature, it should be underlined that Ca 125
may be important for follow-up in EC, but its use area is limited
due to its low specificity as a screening parameter.
The most important limitation of our study was that our patient
numbers were partially low. Evaluations in a larger study group
will contribute greatly to the use of these parameters in EC.

Table 1. Comparison of serum levels of biomarkers between groups
EC (n=65)
Median** (min-max)

BP (n=65)
Mean (min-max)

p*

Prolactin (ng/mL)

20.7 (3-40)

16.2 (3-40)

>0.05

Eotaxin (pg/mL)

219.4 (130-320)

205.1 (120-292)

>0.05

E-selectin (ng/mL)

67.2 (37-102)

61.5 (29-95)

>0.05

Ca 125 (u/mL)

36.6 (4-76)

18. (7-28)

<0.05

*Mann-Whitney U test, **Median (min-max), min: Minimum, max: Maximum, EC: Endometrium cancer
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Conclusion
Prolactin, eotaxine and E-selectin levels are not different between
patients with EC and patients with benign uterine disease. It
is not possible to use these hormones and cytokines as serum
markers and to use them for screening and diagnosis in EC.
Although Ca 125 has been found high in patients with EC, it is
still not qualified for screening or diagnosis due to low specificity.
This issue with contradictory results in the literature seems
likely to be clarified when re-evaluated with studies with higher
number of cases.
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