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ABSTRACT

Introduction: The relevance of the study of the problem of endometrial hyperplastic processes
(EHP) is due primarily to the high risk of malignancy of this pathology and its recurrent course.
Despite numerous studies on EHP, some issues of pathogenesis, diagnosis and treatment of this
pathology remain debatable.

Objective: To evaluate the levels of APRIL, survivin and phosphoPTEN in serum of women with

various forms of EHP in combination with uterine fibroids and their prognostic value for
recurrence.
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Materials and Methods: 105 women with endometrial hyperplastic processes and endometrial
adenocarcinoma were examined during the study. The first group consisted of 34 women with
simple endometrial hyperplasia without atypia (SEHWA), the second group included 47 patients
with complex endometrial hyperplasia without atypia (CEHWA). The groups were divided into
subgroups with or without uterine fibroids. The third group consisted of 26 women with
endometrial adenocarcinoma.

Results: Level of APRIL was increased in the CEHWA group compared to the control group
(p<0,05) and the SEHWA (p<0,05). Women with endometrial adenocarcinoma had significantly
higher APRIL levels compared to controls and patients with both types of endometrial
hyperplasia (p<0,05). Women with SEHWA had significantly higher level of survivin compared
to controls (p<0,05). Patients with CEHWA and adenocarcinoma had serum levels of survivin
higher than those in the control and SEHWA groups (p<0,05).

Conclusions: Adequate prognostic significance for the occurrence of relapses of EHP had the
increasing of APRIL level greater than 43 pg/ml and survivin level greater than 70 pg/ml. In
patients with EHP in combination with uterine fibroids a significant risk factor for relapse was an
increasing of APRIL level greater than 43 pg/ml.
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INTRODUCTION

The relevance of the study of the problem of endometrial hyperplastic processes (EHP) is due
primarily to the high risk of malignancy of this pathology and its recurrent course. The structure
of EHP in gynecological pathology takes from 15 to 45% [1]. Thus the prevalence of different
forms of endometrial hyperplasia and uterine fibroids among all gynecological disorders is about
75%. The prevalence of uterine fibroids in women with endometrial hyperplasia ranges from 25
to 40% according to different researchers [2].

Proved that nearly 55% of women endometrial cancer develops from the EHP [3]. This incidence
of adenocarcinoma of the endometrium is growing in many countries, including in Ukraine [4].
Despite numerous studies on EHP, some issues of pathogenesis, diagnosis and treatment of this
pathology remain debatable [3]. Much attention has recently been given for predictor search of
relapse risk and EHP malignancy [5].

Proven role of comorbidities, including uterine fibroids, raising the risk of recurrence of
endometrial hyperplasia [6]. It suggests common mechanisms of pathogenesis of these diseases.
The combination of endometrial hyperplasia and uterine fibroids also contributes to the risk of
malignancy. The high level of oncogenesis markers in this pathology was shown in recent studies
[7]. This makes the actuality of search new non-invasive predictors of recurrence and
malignancy with a combination of endometrial hyperplasia and uterine fibroids.

One of the mechanisms of malignant transformation and recurrence of endometrial hyperplasia is
the increasing of mitotic activity and proliferation [9]. The most studied is considered a marker
of proliferation Ki-67, which increases in endometrial hyperplasia compared with normal
endometrium [9]. However, in other studies, the expression of Ki-67 decreased in endometrial
hyperplasia compared with proliferating endometrium [10, 11]. Therefore, continues the search
for new markers, one of which is APRIL - ligand inducing proliferation. It is the type of
membrane protein 2 (N-facing end of the cell), which is expressed by T cells, dendritic cells,
monocytes, macrophages. Expression of APRIL growing in malignant tumors of various
localization [12]. Thus ectopic expression of factors associated with increased of tumorogen in
fibrosarcoma. According to Burley Y.D. was shown the increasing of this marker in the row of
normal endometrium, simple hyperplasia, complex hyperplasia [13].
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At the same time, the effect of APRIL on the proliferation induction at EHP at present is not
defined. It is known that apoptosis inhibitors, one of which is survivin, play a role in the
formation of endometrial hyperplasia and their recurrence [14].

Survivin is expressed predominantly in tumors and fetal tissues, but in terminally differentiated
cells its expression is completely absent. It is proved that the expression of survivin increase in
the row of proliferating endometrium, hyperplasia, endometrial adenocarcinoma (EA) [14].
Survivin rate increase by 2 times in endometrial hyperplasia with atypia compared with
endometrial hyperplasia without atypia. This applies to both simple and complex forms of
endometrial hyperplasia. The data of recent researches shows a decreasing level of apoptosis in
atypical endometrial hyperplasia [14].

Proved that the PTEN protein oncosupressor observed in the majority of patients with
endometrial adenocarcinoma. It provides control of proliferation, differentiation and apoptotic
activity. Recent studies have shown that PTEN is an important factor in the progression of
endometrial hyperplasia into cancer. The Kapucuoglu N. et al. research, 2007 in patients with
endometrial hyperplasia discovered the relationship between PTEN expression and estrogen
receptor, progesterone, and proteins associated with apoptosis [15].

It was shown, that increased phosphoPTEN expression was unchanged in the endometrium and
endometrial hyperplasia compared with EA. However, significant differences between simple
and complex endometrial hyperplasia were not detected [15, 16].

Therefore, the using of phosphoPTEN as a predictive marker of EHP relapse can be considered
promising. The impact of phosphoPTEN on the progression of endometrial hyperplasia and
malignancy requires further study [16].

Thus, the determination of levels of APRIL, survivin and phosphoPTEN for diagnosis and
prediction of recurrence of EHP is actual.

OBJECTIVE
To evaluate the levels of APRIL, survivin and phosphoPTEN in serum of women with various
forms of EHP in combination with uterine fibroids and their prognostic value for recurrence.

MATERIALS AND METHODS

The study examined 105 women with endometrial hyperplasia and endometrial adenocarcinoma
who underwent treatment in the gynecology department "City Clinical Hospital Ne7» in
Zaporizhzhya and "Zaporozhye Regional Clinical Oncology Center". Patients were divided into
groups depending on the particular form of endometrial hyperplasia. The first group consisted of
34 women with simple endometrial hyperplasia without atypia (SEHWA) (mean age 41,6 = 1,31
years). The second group included 47 patients with complex endometrial hyperplasia without
atypia (CEHWA) (mean age 40,9 + 1,34 years). Groups were divided into subgroups based
uterine fibroids. The third group consisted of 26 women with endometrial adenocarcinoma (EA)
(mean age 43,59 + 1,43 years). The control group consisted of 20 women without pathology of
the reproductive system. All groups were not significantly differ by age. All patients involved in
the study, were investigated by ultrasound on the machine "MyLab50" ( "Esaote", Italy) and
videohysteroscopy ( «Karl Storz», Germany). Morphological study conducted in
macropreparations postmortem office in "Central Hospital Komunarskyi District.” levels of
APRIL, survinin and phosphoPTEN in serum were determined by ELISA using reagents
Elabscience (USA).

Statistical data processing was performed using the statistical software package "Statistica 6.0 for
Windows" (StatSoft Inc., No AXXR712D833214FANS5). Differences between indicators
considered reliable on condition p <0.05. The indicators are presented as M+m (average mean =+
error of the mean) or Me (25-75 %o) (median, 25 and 75 percentil) depending on the type of
distribution. To assess the reliability of the differences between using double t-criterion of
Student for independent samples. For groups of uneven distribution of expected non-parametric
Mann-Whitney and Wilcoxon. The study used Pearson and Spearman analysis for calculating the
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correlation. To determine the prognostic significance of ELISA indicators of recurrence of
endometrial hyperplasia calculated the odds ratio (OR). The differences are considered
significant at p <0.05.

RESEARCH RESULTS

Analysis the APRIL level expression (Table. 1) showed the increasing of this marker in CEHWA
group compared with the control group (p <0,05) and SEHWA (p <0,05). Women with EA had
significantly higher APRIL levels compared with the control group and patients with both types
of endometrial hyperplasia (p <0,05). Significant differences between the control group and the
SEHWA group were not found.

Women with SEHWA had significantly higher levels of survivin compared with the control
group (p <0,05). In patients with adenocarcinoma and CEHWA survivin levels in serum were
higher than in the control group and SEHWA (p <0,05). Significant differences in the level of
serum survivin between women with CEHWA and EA were not observed.

Levels of phosphoPTEN in patients with both types of endometrial hyperplasia and
adenocarcinoma were higher than in the control group. At the same time, significant differences
in levels of phosphoPTEN between these groups were not found.

Table 1
Expression levels of markers APRIL, phosphoPTEN and survivin in patients with endometrial
hyperplasia
Parameters Control (n=20) | SEHWA (n =|CEHWA (n =|EA(n=26)
34) 47)
APRIL, pg/ml | 37,17 32,40 60,76* 91,19#
(4,60; 50,56) (18,34; 50,55) (26,72; 72,39) (25,76; 94,13)
Survinin, 35,60 60,760 82,03* 66,050
pg/ml (20,09; 48,71) (26,72; 72,39) (42,93, 126,53) | (21,05; 75,56)
Phospho 0,092 0,2380 0,1710 0,3470
PTEN, ng/ml | (0,01;0,17) (0,02; 0,42) (0,01; 0,26) (0,02; 0,35)

Note: * - significant differences with the control group and the group of SEHWA (p <0,05);
# - significant differences with all groups (p <0,05);
o - significant differences with the control group (p <0,05).
APRIL level in serum was significantly higher in CEHWA group with uterine fibroids compared
with patients without uterine fibroids (p <0,05). In assessing the levels of survivin and
phosphoPTEN in women with SEHWA and CEHWA we did not find significant differences
depending on the presence of uterine fibroids (Table. 2).
Table 2
Expression the levels of markers APRIL, phosphoPTEN and survivin in women with
endometrial hyperplasia combined with uterine fibroids

Parameter SEHWA SEHWA  with | CEHWA CEHWA  with
without fibroids (n = 16) | without fibroids | fibroids (n = 27)
fibroids (n = (n=20)

18)

APRIL, pg /39,93 25,54 31,32 78,01*

ml (18,38; 68,94) | (18,30; 32,17) (4,60; 45,96) (18,38; 79,07)

Survinin, pg /| 56,78 63,85 85,19 78,06

ml (7,14; 63,62) (49,97; 81,16) (54,86, 123,79) | (25,45, 127,73)

phosphoPTEN, | 0,262  (0,13; | 0,210 (0,02; | 0,182 0,148

ng/ml 0,42) 0,14) (0,05; 0,11) (0,01; 0,04)

Note: * - significant differences into subgroup CEHWA without uterine fibroids (p <0,05).
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The study evaluated the prognostic significance of markers APRIL, survivin and phosphoPTEN
on recurrence in women with endometrial hyperplasia combined with uterine fibroids. For this
purpose, patients were under observation for a year. During this period in 81 women with
endometrial hyperplasia, which were monitored, relapse appeared in 21 patients (25,9%). The
chances of occurrence the new cases of endometrial hyperplasia were increased with raising
APRIL more than 43 pg/ml (OR = 4,48; ClI = 1,45-13,83; p <0,05) and survivin more than 70
pg/ml (OR = 3,22; CI = 1,13-9,16; p <0,05). PhosphoPTEN level in serum had no reliable
prognostic significance regarding recurrence in patients with endometrial hyperplasia.

In the analysis of the prognostic significance of markers among 43 women with endometrial
hyperplasia combined with uterine fibroids involved in the study, recurrence was observed in 14
patients (32,6%). In patients with comorbidity reliable prognostic significance has only level of
APRIL, which increasing above 43 pg/ml increased the risk of endometrial hyperplasia during
the year (OR = 4,09; Cl = 1,22-23,09; p<0,05). Markers survivin and phosphoPTEN not
significantly increased the risk of recurrence of endometrial hyperplasia.

DISCUSSION OF RESULTS

Our study found increased the expression of APRIL levels in a rov SEHWA, CEHWA and
endometrial adenocarcinoma. We anticipate significant differences in CEHWA and EA from the
control group. Significant difference between healthy women and SEHWA were not found.
Therefore, marker APRIL enables for non-invasive diagnostic of complex endometrial
hyperplasia and adenocarcinoma, as well as to differentiate these pathological conditions.

Our study showed that in patients with complex endometrial hyperplasia APRIL expression is
higher in the presence of uterine fibroids compare with patients without uterine fibroids. It can
be assumed that APRIL plays a role in the development of fibroids in patients with endometrial
hyperplasia, as an inducer of proliferation.

Survivin expression increased in women with CEHWA and adenocarcinoma compared with
other groups of patients. However, in our study we had not found significant differences between
groups CEHWA and adenocarcinoma. Therefore, our data showed, that survivin can be used for
the diagnosis these pathological conditions, while at the same time, differentiate between them
does not allow it. Also survivin level expression was not significantly different depending on the
presence of fibroids in both SEHWA and CEHWA. Therefore, we can assume that this is less
informative marker than APRIL for the diagnosis of endometrial hyperplasia combined with
uterine fibroids. But it can be useful for diagnostic CEHWA and endometrial adenocarcinoma.
The level of phosphoPTEN expression in all hyperplasia groups and endometrial
adenocarcinoma was higher than in the control group. However, significant differences in terms
of the marker between these groups were not found. Therefore, phosphoPTEN is uninformative
for differential diagnosis of these pathological conditions.

In assessing the prognostic significance of markers in patients with endometrial hyperplasia
increased levels of APRIL and survivin were reliable risk factors for recurrence. Women with
endometrial hyperplasia and uterine fibroids the only reliable predictor of the onset of relapse
was the increasing the expression of APRIL level. Therefore, it can be considered a universal
factor for predicting recurrence in patients with endometrial hyperplasia and uterine fibroids.

CONCLUSIONS

1. APRIL level was highest in patients with endometrial adenocarcinoma and increased
significantly from simple to complex endometrial hyperplasia.
2. Survivin level was increased in the women with complex endometrial hyperplasia and

adenocarcinoma compared with other women, but significant differences between groups
CEHWA and EA were not found.

3. APRIL level in serum was significantly higher in CEHWA group with uterine fibroids
compared with patients without fibroids.
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4. Significantly prognostic significance of recurrence regarding of endometrial hyperplasia
was raising APRIL level than 43 pg/ml (OR = 4,48; Cl = 1,45-13,83; p<0,05) and survivin level
than 70 pg/ml (OR = 3,22; Cl = 1,13-9,16; p<0,05).

5. In patients with endometrial hyperplasia combined with uterine fibroids significant risk
factor for the onset of relapse was an APRIL level increasing above 43 pg / ml (OR = 4,09; Cl =
1,22-23,09; p <0,05).

6.
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