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Abstract

Introduction. Endometrial hyperplasia (EH) is a hyperplastic change or pathologic condition in the glands
of the endometrium and stromal structures that line the uterine cavity, and is most often caused by an
increase in estrogen and a decrease in progesterone levels. The lining of the uterus continues to grow in
response to increased estrogen. The cells of endometrium proliferate and may become abnormal.

Aim. The purpose of this study was to investigate any potential connections between certain risk factors
and EH (age, polycystic ovaries, and adenomyosis).

Materials and methods. Biopsies were taken from the tissues of female patients with endometrial hyperplasia.
Their ages ranged between 35 and 82 years. In this study, we analyzed, using immunohistochemistry, the
following markers (Bcl-2 and Ki-67) in 60 selected cases.

Results. The results showed that the expression of both Bcl-2 and Ki-67 was positive, as indicated by
immunostaining. In female patients with endometrial hyperplasia, the tissue expression of Bcl-2 and Ki-67
markers was assessed. The results included the percentage of these immunohistochemical parameters
in female patients with endometrial hyperplasia as well as the predictive significance of surface antigen
expression. The results related to the influence of age reveal that the age stratum of less than 50 years was
the most afflicted group with endometrial hyperplasia (26 cases, 43.33%) followed by the age stratum of
50-60 years (25 cases, 41.67%), then the age stratum of more than 60 years (9 cases, 15.00%). The age-
related differences between the groups were statistically highly significant (P < 0.01).

Conclusions. The most possible factors associated with endometrial hyperplasia are advanced age
and other syndromes affecting women. Also, immunohistochemistry for Bcl-2 and Ki-67 helps in the
diagnosis of simple endometrial hyperplasia, and the most widely used immunohistochemical markers for
endometrial hyperplasia (EH) are Bcl-2 and Ki-67. The most common immunophenotype of endometrial
hyperplasia is positivity for Bcl-2 and Ki-67, which represents a relatively specific staining pattern for EH.
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INTRODUCTION

Endometrial hyperplasia (EH) is an irregular
proliferation of endometrial glands with an increased
gland-to-stroma ratio when compared with proliferative
endometrium, and usually starts as thickening of the
endometrium (the cells lining the uterus become thick),
causing heavy or abnormal bleeding. It is usually caused
by elevated or excessively high levels of estrogen,
with insufficient levels of progesterone (estrogen and
progesterone are hormones secreted by the ovaries that
regulate the growth and shedding of the uterine lining) [1].
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Excess estrogen leads to the growth of the uterine lining,
while progesterone restrains this growth. Prolonged
excess of estrogen without sufficient progesterone leads to
overgrowth of the uterine lining and subsequently causes
endometrial hyperplasia [2]. Insufficient progesterone
fails to stimulate the shedding of the uterine lining
(menstruation), and the lining continues to thicken
because of estrogen, while the cells of the lining may
become aggregated, abnormal, and irregular [3]. Early
age at menarche, elderly age (over 35 years), late onset
of menopause, never being pregnant, obesity, cigarette
smoking, gallbladder disease, thyroid disease, breast

113



TEXHOJIOTTI MEJJUYHOT IIATHOCTHUKHU TA JIIKYBAHHA

cancer treatments (tamoxifen), hormone treatment using
only estrogen, polycystic ovary syndrome (PCOS), family
history of certain conditions such as ovarian, uterine, or
colon cancer, diabetes mellitus, and a weakened immune
system due to autoimmune disease or medications are
among the most common risk factors for the development
of endometrial hyperplasia [4]. Endometrial hyperplasia
(EH) is divided into groups based on the types of cell
changes in the uterine lining [5], because some kinds of
EH increase the risks of cancer while others do not [6].

Microscopically, endometrial hyperplasia is defined
as congregated proliferative endometrium; it’s subdivided
into two types: atypical hyperplasia (endometrioid
intraepithelial neoplasia) and non-atypical hyperplasia
(benign endometrial hyperplasia) [7]. In 2014, the World
Health Organization approved this classification system
for tumors of the female genital tract. This two-tiered
system evolved from the four-tiered strategy of 1994,
which was based on glandular complexity and cytologic
atypia and included four groups: simple or complex
hyperplasia, with or without atypia [8]. As stated in the
traditional classification, the development of cancer in
simple hyperplasia without atypia is 0%-3%, while in
simple atypical hyperplasia it is 0%—8%, and in complex
atypical hyperplasia it is 9%—29% [8]. The highest-
risk group of complex hyperplasia with atypia does
not capture the fact that a subset of lesions correlates
with a high rate of concurrent or future endometrial
carcinoma; therefore, this classification system has
been subjected to considerable scrutiny. It is advised to
use the more recent binary classification, as it exhibits
greater predictive power, consistency, and alignment with
available treatments [9]. The cells of non-atypical EH
proliferate and bind together, making the uterus lining
thicker. However, all the cells are normal and less likely
to become cancerous (not neoplastic); this condition can
improve without treatment or with hormone therapy [10].
Microscopically, this type of EH is characterized by
glands lined by simple epithelium similar to normal
endometrium, but with increased aggregation [11]. The
glands can show nuclear enlargement and scattered
mitoses, but prominent nucleoli are assumed to be
absent, as in normal glandular proliferation [12]. Most
cases of non-atypical EH are managed with curettage,
hormonal therapy, or both [13]. The cells of atypical
endometrial hyperplasia are not normal and are more
susceptible to cancer (neoplastic), and this condition is
also referred to as endometrial intraepithelial neoplasia
(EIN), because it carries a significantly higher risk
of cancer than non-atypical hyperplasia. Without
treatment, the chance of endometrial or uterine cancer
increases [14]. In diagnosis, the presence of congregated
glands is required, with either cytologic atypia exceeding
what is anticipated in proliferative endometrium, or
a morphologically unique glandal subclone that is not
caused by benign metaplasia. The classification of atypical
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hyperplasia depends on these morphologically unique
proliferations exhibiting significant cytologic atypia and
is based on the implementation of the EIN (endometrial
intraepithelial neoplasia) system for the classification
of precancerous lesions in the endometrium [11]. To
identify the cause of abnormal uterine bleeding, one or
more of the following tests may be requested: ultrasound,
hysteroscopy, biopsy [15, 16], and immunohistochemistry.
Immunohistochemistry is a tool used to evaluate tissue
biomarkers for prognosis, diagnosis, surveillance, precise
classification of various types of neoplasms, and treatment
of numerous diseases [17]. Several biomarkers might be
used in predicting the response to treatment of EH and
early endometrial cancer in pre-treatment and follow-up
specimens [18]. Tumor markers or biomarkers are defined
as circulating or tissue-resident molecules that commonly
correlate with the disease and are useful for the diagnosis
and management of patients [19]. Tumor markers should
also be monitored for a certain period after treatment;
this type of follow-up will enable timely detection of
disease recurrence, even in asymptomatic patients [20].
Biomarkers are widely used for the therapy of endometrial
hyperplasia and early endometrial cancer, and they
have properties that can be measured and evaluated as
indicators of typical or normal pathogenic and biological
mechanisms or therapeutic intervention responses [21].

AIM

The current study aimed to diagnose endometrial
hyperplasia according to the risk factors, and to investigate
how each immunohistochemistry marker contributes to the
diagnosis of simple endometrial hyperplasia or its role in
predicting early endometrial cancer. Thus, the study also
examined the usefulness of these biomarkers in predicting
the response to conservative therapy in EH.

MATERIALS AND METHODS

Tissue Biopsies & Preparation of Histological Sections

Biopsies were taken from tissues of female EH
patients, fixed in 10% buffered formalin, embedded in
paraffin wax, and then stained with hematoxylin-eosin.
The cells were then examined under a microscope to
detect any alterations and determine whether EH was
present [22]. Samples of tissue were taken from the Iraqi
Specialized Lab in Baghdad.

Detection of Ki-67, Bcl-2 Expression in Paraffin
Embedded Tissue by Immunohistochemical Technique
(IHC):

Principle of IHC test: Dako antibodies are used
as the primary antibody in the immunohistochemical
technique, which is utilized to visualize the antigens in
tissue samples by the serial reaction of a primary antibody to
its identical antigen (Ki-67, Bcl-2). This is followed by the
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addition of a secondary antibody to the primary antibody,
and subsequently an enzyme complex is combined with
a chromogenic substrate, with intervening washing steps.
At the antigen site, the chromogen’s enzymatic activation
produces a visible reaction product [23]. The specimen
was then counterstained and cover-slipped, the results
were studied using a light microscope, and interpreted by
a pathologist at the Iraqi Specialized Lab. We selected a total
of 60 cases of endometrial hyperplasia. All tissues used in
this study were archival tissue blocks collected from the Iraqi
Specialized Lab, Baghdad.

Immunohistochemical scoring:

Immunostained slides were scored after the entire
slide was examined under a light microscope. The intensity
of staining was assessed by semi-quantitative scoring (the
percentage of positive cells in fields representing the most
positive neoplastic area on the slides).

Scores of Ki-67: Only cells exhibiting definite
nuclear Ki-67 staining were deemed positive, and the
proportion of immunoreactivity nuclei was assessed and
scored as follows:

1. (Negative): No stained cells.
2. (5% to 25%): Low index.
3. (More than 25%): High index [24].

Scores of Bcl-2: The expression of Bcl-2
oncoprotein was analyzed, and the staining intensity and
extent were further semi-quantitatively scored:

1. (Negative) or (0): No stained cells or absent stain.
2. (Score 14): Weak positive staining.

3. (Score 2+): Strong positive staining [25].

Statistical Analysis:

The Statistical Package for the Social Sciences
(SPSS) was the program used to identify the impact of
different groups on the percentage distribution of the study
(2019). The Chi-Square test was utilized to compare the
percentages in this study for significant differences [26].

RESULTS

Immunohistochemical Evaluation of Tumor Tissues:

The tissue expression of Bcl-2 and Ki-67 markers
was evaluated in female patients with endometrial
hyperplasia; the results included the prognostic value
of surface antigen expression along with the percentage
of these immunohistochemical parameters in female
patients with endometrial hyperplasia. The data related
to the effect of age demonstrate that the age stratum
of less than 50 years was the most affected group with
endometrial hyperplasia, 26 (43.33%), followed by the
age stratum of 50-60 years, 25 (41.67%), and then the age
stratum of more than 60 years, 9 (15.00%). The significant
differences among groups according to their ages were
highly significant (P < 0.01), as shown in Table 1.

Regarding the diseases most related to endometrial
hyperplasia, the highest percentage of EH female
patients was recorded in patients with polycystic ovaries
(PCOS), 49 (81.67%), followed by patients without
polycystic ovaries (PCOS), 11 (18.33%). The results
also indicated that the highest percentage of EH female
patients was recorded in patients with endomyosis, 16
(26.67%), followed by patients without endomyosis, 44
(73.33%). The differences among groups were statistically
significant (P <0.01), as shown in Table 1.

Table 1
Distribution of Inmunohistochemical Study Samples According to Age and Associated Diseases
Factors Total No. (n = 60) | Percentage (%) | Chi-y? (P-value)
<50 yr. 26 43.33
Age groups (years) 50-60 yr. 25 41.67 9.198 =
y yr. : (0.0001)
> 60 yr. 9 15.00
g g 9 Non-PCOS 11 18.33
Related to diseases (polycystic ovaries : 24.067+* (0.0001)
(PCOS) With PCOS 49 81.67
Non-Adenomyosis 16 26,67 $esk
Related to diseases (Adenomyosis) - Y - oo
With-Adenomyosis 44 73.33 (0.0001)
** (P<0.01)

Signals scores:

Bcl-2 IHC scores in endometrial hyperplasia female
patient groups

Results indicated that Bcl-2 levels were positive
and negative in the cases studied. In terms of scores, the
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statistical analysis showed a highly significant increase
in the percentage of female patients with score + (weak),
representing the highest percentage, 33 (55.00%),
compared with female patients with score ++ (strong), 18
(30.00%), and score 0 (negative), 9 (15.00%) (P < 0.01),
as shown in Table 2.
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Table 2
Distribution of Study Sample Patients According to Bcl-2 Score
Bcl-2 Score Intensity Num_b er Percentage (%)
of Patients

0 Negative 9 15.00
+ Weak 33 55.00
++ Strong 18 30.00
Total 60 100%

Chi-y? o 14.845%*

(P-value) (0.0006)

** (P<0.01)

Ki-67 IHC scores in groups of female patients with
endometrial hyperplasia

In this study, the percentage of positive
immunohistochemical expression of Ki-67 was significantly

higher in EH female patients with a score of 5%-25% (low
index), 38 (63.33%), compared with EH female patients with
a score of 0 (negative), 13 (21.67%), and a score of more
than 25% (high index), 9 (15.00%) (P < 0.05) (Table 3).

Table 3
Distribution of Study Sample Patients According to Ki-67 Score
Ki-67 Score Intensity Num}) er Percentage (%)
of Patients

0 Negative 13 21.67
5%-25% Low index 38 63.33
More than 25% High index 9 15.00
Total 60 100%
Chi-? . 5.933*

(P-value) (0.0492)

* (P<0.05)

Histopathological Diagnosis

Pathologists play a crucial role in the diagnosis and
observation of EH; therefore, pathologic reports should
be complete and as informative as possible, containing all
the information the clinician needs for further monitoring
and management, because the prognosis, treatment
planning, and response to specific types of therapy in
female patients depend on meticulous pathologic reporting
of resected tissues. Histopathological parameters in the
current study showed that, out of 60 cases of EH, the
cells proliferated and accumulated, making the uterine
lining thicker, and were characterized by glands lined by
simple epithelium reminiscent of normal proliferative
endometrium, but with increased crowding (Figure 1,
A—C), and showing cystic EH (cystically dilated EH
glands surrounded by loose endometrial stroma, consistent
with an endometrial polyp; Figure 1D), while Figure 1E, F
shows foci of adenomyosis.

Immunohistochemical Diagnosis

We estimated the expressions of Bcl-2 and Ki-67 in
60 cases of endometrial hyperplasia in this study using
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an immunohistochemical technique. This technique can
be used directly for diagnostic, prognostic, and follow-
up purposes. This staining method is also used to evaluate
the expression of biomarkers in routinely processed
tissue samples for EH, suggesting that these biomarkers
correlate with the histological type of EH.

The performance of immunohistochemical reactions,
focused on chromogen expression in antigenic targets and
the number of positive cells, was assessed using a scoring
system. Bcl-2 expression was classified as a negative
reaction (score 0), as shown in Figure 2A; a weak reaction
(score +), as shown in Figures 2B and 2C; and a strong
reaction (score ++), as shown in Figures 2D, 2E, and 2F.

Ki-67 expression was evaluated based on
the intensity of nuclear staining as follows. If no
immunohistochemical staining was observed in the cells,
the reaction was considered absent (score 0, negative),
as shown in Figure 3A. If staining was positive in 5%—
25% of the examined cells, it was considered a low index,
as shown in Figures 3B, 3C, 3D, 3E, 3F, 3G, and 3H. If
staining was positive in more than 25% of the cells, it was
considered a high index, as shown in Figures 31 and 3J.
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Figure 1. Simple endometrial hyperplasia is comprised of crowded glands lined by cells similar to those seen in normal proliferative endometrium:
A-C, a case showing high-grade hyperplasia (H&E, x10); D, a case showing cystic changes (H&E, x4); E & F, a case showing adenomyosis (H&E, x10).

Figure 2. Bcl-2 immunohistochemical expression in simple endometrial hyperplasia. (A) A case showing a negative reaction (score 0) (IHC,

x10). (B, C) A case showing a weak reaction (score +) (IHC, x4 and x10, respectively). (D-F) A case showing a strong reaction (score ++)
(IHC, x10, x10, and x40, respectively).
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Figure 3. Immunohistochemical expression of nuclear Ki-67 in simple endometrial hyperplasia. (A) A case of endometrial hyperplasia (EH)
showing negative expression (score 0) (IHC, x10). (B) A case of EH showing a low proliferative index (10%) (IHC, x10). (C, D) A case of EH
showing a low proliferative index (6%) (IHC, x10 and x40, respectively). (E, F) A case of EH showing a low proliferative index (15%) (IHC,
x10 and x40, respectively). (G, H) A case of EH showing a low proliferative index (25%) (IHC, x4 and x10, respectively). (I, J) A case of EH
showing a high proliferative index (49%) (IHC, x10 and x40, respectively).

DISCUSSION

Endometrial hyperplasia is most commonly
associated with increased estrogen levels and reduced
progesterone levels. It typically occurs during the
perimenopausal period or after menopause, when
ovarian function declines, ovulation ceases, progesterone
production decreases, and the endometrial lining is
not shed [27]. The lining of the uterus continues to
grow because of increased estrogen, and the cells of the
endometrium proliferate and may become abnormal. EH
is a precursor to the development of endometrial cancer,
and the risk of developing cancer ranges from 8% to
30%, depending on the type of EH the patient has. Some
types of EH develop into cancer; atypical endometrial
hyperplasia, for instance, is frequently a precancerous
condition for endometrial carcinoma (EC) [28]. While the
risk of cancer developing from endometrial hyperplasia
without atypia is less than 5% over 20 years, and the
cells in the lining of the uterus in most women with
endometrial hyperplasia without atypia will return to
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normal on their own, hormone therapy is therefore
recommended to help the cells return to normal [29].

Ki-67 is a nuclear protein encoded by the MKI67
gene. It is widely used in diagnosis of cancer and it is
expressed in proliferating cells [28]. The overexpression
or high levels of Ki-67 are associated with high
proliferative activity of malignant cells; therefore, it is
considered a good indicator of tumor aggressiveness in
cancers such as cervical, breast, prostate, lung, uterine,
and central nervous system cancers. Ki-67 is a valuable
marker for proliferation and cell growth because
proliferative activity affects tumor tissue growth [29].
The gradual increase of Ki-67 levels in endometrial
tissue samples may be due to the physiological effects
of estrogen stimulation. Some studies have shown that
an increased mean score of this protein is associated
with a higher rate of cell proliferation in young women
exhibiting a very aggressive form of the disease, and
Ki-67 expression is positively correlated with endometrial
cancer grade [30]. Bcl-2 proteins are essential for
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regulating cellular proliferation and maintaining the
balance of proliferation of endometrial cells [31]. Cyclical
variation of Bcl-2 expression in normal endometrial
glandular epithelium suggests that as the Bcl-2 gene
increases the activity of the glandular endometrium, it
leads to the development of endometrial hyperplasia and
subsequent neoplasia [32]. The mechanism of apoptosis
occurs due to changes in the expression of genes
controlling apoptosis [33].

Studying the expression of Bcl-2 is becoming
increasingly important in endometrial hyperplasia and
carcinoma, as anti-Bcl-2 therapy has recently been used
in several tumors, such as ovarian and breast cancers and
lung carcinoma [34].

Some studies reported a decreased expression of
Bcl-2 in endometrial carcinoma [35], which disagreed
with others that demonstrated an increased expression,

especially in low-grade endometrial carcinoma
(endometrioid type) [36].
CONCLUSIONS

In the current study, we observed that the most
likely factors associated with endometrial hyperplasia
are advanced age and other syndromes affecting women.
Immunohistochemistry for Bcl-2 and Ki-67 also helps
in the diagnosis of simple EH, with these markers being
the most widely used for this purpose. The most common
immunophenotype of endometrial hyperplasia is positivity

for Bcl-2 and Ki-67, which represents a relatively specific
staining pattern for EH.

Perspectives for further research. The study
focused on any potential connections between certain risk
factors and EH, including age, polycystic ovaries, and
adenomyosis.
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IMYHOFICTOXIMI‘-IHA EKCMPECISI BIOMAPKEPIB BCL-2 TA KI-67 NPU MPOCTIW MMNEPNNA3Ii EHAOMETPIO
AK OIATHOCTUYHUM IHCTPYMEHT Y NALIEHTOK-XIHOK B IPAKY
Axnam LLakip Xammyn Allb-Py6assi', Ani XyceitH Moxammen Ani Allb-Xadhamxi

'MenouyHuin konemx, YHiBepcuteT Anb-Ipak, M. bargaa, Ipak
2CTtomatonoriyHuil konemx, YHisepcuteT Ypyk, M. bargag, Ipak

Beryn. linepniiasis engomertpito (T'E) - e rinepnsiacTiyHa 3MiHa a60 NATOJIOTIYHMNA CTaH 3aJ103 €HAOMETpil0 Ta
CTPYKTYp CTPOMH, 110 BUCTUJIAIOTb OPOXKHUHY MaTKH, 1 HalvacTillle CIpUYMHEeHa NiJBULIEHHSM piBHA eCTporeHy
Ta 3HMKEHHAM PiBHS nporecTepoHy. CiM30Ba 060JI0HKAa MAaTKY MPOJOBXKYE POCTH Y BiJIOBiAb Ha NMiJiBUILIEHHS PiBHSA
ectporeny. KJIIiTHHN eHOMETpil0 HAKONMUYYOTHCA | MOXKYTb CTaTH aHOMAaJIbHUMHU.

MeTta. BuBYuTH nNOTeHLiMHI 3B'sI3kM MK meBHUMM ¢akTopaMu pusuky Ta ['E (Bik, mosikicTo3 siedHUKIB Ta
aJleHoMi03).

Marepiaau Ta MeToaM. Biomcii 6yaM B3ATi 3 TKaHMH >KiHOK, XBOPMX Ha rilepIasio eHfoMeTpiw. IxHiil Bik
Ko/uBaBcs Bif, 35 70 82 pokiB. Y n1boMy Aoc/IiZKeHHI MU poaHaJsli3yBaJy iMyHOrICTOXiMIYHY eKcIpecito HaCTYyMHUX
MapkepiB (Bcl-2 Ta Ki-67) y 60 BifjibpaHux BUnagKax.

Pe3ynbraTH. Pe3ysbraTi mokasany, mo excnpecisa K Bcl-2, Tak i Ki-67 € nmosuTuBHOW Ipu iMyHoricToxiMiuHOMY
¢dapOyBaHHI. Y NmauieHTOK 3 rinmeprJasi€o eHZOMETPi OLiHIOBaIU eKcnpecito MapkepiB Bcl-2 i Ki67 y TkaHMHax.
PesynpTaTu BK/IIOYa/JU NOKAa3HUKHU LUX IMYHOTICTOXIMiYHMX MapaMeTpiB y MalliEHTOK 3 rinepnsasi€lo eHJOMETpIilo,
a TaKoX NPOTHOCTHYHEe 3HauYeHHs eKchpecii MOBepXHeBOro aHTUreHa. Pe3ynbTaT, MOB’s3aHi 3 BIJIMBOM BIKY,
MOKa3yI0Th, 1[0 BikoBa rpyna Ao 50 pokiB 6ysa Haibi/bII ypaXkKeHOIo Tinepia3i€lo eHAoMeTpiro — 26 oci6 (43,33%),
3a Helo ciifyBasia BikoBa rpyma 50-60 pokiB - 25 oci6 (41,67%), noTim BikoBa rpymna crapire 60 pokiB - 9 oci6
(15,00%). BixoBi BigMiHHOCTI MiX rpynmaMu 6ysiu cTaTUCTHYHO 3HadymuMH (P < 0,01).

BucHoBku. Haii6inpm HMoBipHUMH ¢QaKTopaMHU pU3HUKY PO3BUTKY Trinmepiuviasii eHZoMeTpilo € MOXWUJIHWH Bik
Ta iHIII 3aXBOPIOBAaHHS/CUHAPOMH, 10 BIJIMBAlOTh Ha KiHOYMK opraHisM. KpiM Toro, imyHoricroximiuHe
pocaimxenHs Bcl-2 Ta Ki-67 pomomarae pgiarHoctyBatd npocty ['E, a Hal6inpm MHMPOKO BUKOPHUCTOBYBAaHUMU
imyHorictoxiMmiunumu Mapkepamu g ['E € Bcl-2 Ta Ki-67. Hai6isbm nomupeHrM iMyHOpeHOTHIIOM rinepruiasii
eHJIOMEeTpilo € 0IHOYACHA MO3UTUBHA eKcrnpecis Bcl-2 ta Ki-67, mo € BiiHOCHO crieniudiyHuM natepHoM s ['E.

Kawouosi ci0ea: rinepniasisa eHgoMeTpilo, iMyHoricToxiMiuHa ekcnpecis, 6iomapkepy, Bcl-2, Ki-67
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