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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]. 

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 
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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 

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 1+): 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 Immunohistochemical Study Samples According to Age and Associated Diseases

Factors Total No. (n = 60) Percentage (%) Chi-χ2 (P-value)

Age groups (years)
< 50 yr. 26 43.33

9.198 **
(0.0001)50‑60 yr. 25 41.67

> 60 yr. 9 15.00

Related to diseases (polycystic ovaries 
(PCOS)

Non-PCOS 11 18.33
24.067** (0.0001)

With PCOS 49 81.67

Related to diseases (Adenomyosis)
Non-Adenomyosis 16 26,67 0.0003**

(0.0001)With-Adenomyosis 44 73.33
** (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 

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 Number  
of Patients Percentage (%)

0 Negative 9 15.00
+ Weak 33 55.00

++ Strong 18 30.00
Total 60 100%
Chi-χ2  

(P-value) —- 14.845**  
(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 Number  
of Patients Percentage (%)

0 Negative 13 21.67
5%-25% Low index 38 63.33

More than 25% High index 9 15.00
Total 60 100%
Chi-χ2  

(P-value) —- 5.933*  
(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 

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 3I 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, ×10); D, a case showing cystic changes (H&E, ×4); E & F, a case showing adenomyosis (H&E, ×10).

Figure 2. Bcl‑2 immunohistochemical expression in simple endometrial hyperplasia. (A) A case showing a negative reaction (score 0) (IHC, 
×10). (B, C) A case showing a weak reaction (score +) (IHC, ×4 and ×10, respectively). (D–F) A case showing a strong reaction (score ++) 
(IHC, ×10, ×10, and ×40, 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, ×10). (B) A case of EH showing a low proliferative index (10%) (IHC, ×10). (C, D) A case of EH 
showing a low proliferative index (6%) (IHC, ×10 and ×40, respectively). (E, F) A case of EH showing a low proliferative index (15%) (IHC, 
×10 and ×40, respectively). (G, H) A case of EH showing a low proliferative index (25%) (IHC, ×4 and ×10, respectively). (I, J) A case of EH 
showing a high proliferative index (49%) (IHC, ×10 and ×40, 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 

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.

COMPLIANCE WITH ETHICAL REQUIREMENTS

The study was approved by the College of Medicine, 
Al-Iraqia University/Human Research Ethics Committee 
(2025/HRE‑10‑2). The authors declare that artificial 
intelligence was not used during the preparation of this article.

Consent for publication: The publication of the 
article is approved by the authors.

Availability of data and materials: The information 
is available upon request.

FUNDING AND CONFLICT OF INTEREST

This research received no external funding.

The authors declare that they have no conflicts of 
interest.

AUTHOR CONTRIBUTIONS

Al-Rubaiawi A. S. H.B, C, D, E, F

Al-Khafaji A. H. M. A.A, C, D, E, F

REFERENCES

1.	 Ferlay, J., Soerjomataram, I., Dikshit, R., Eser, S., 
Mathers, C., Rebelo, M., Parkin, D. M., Forman, D., 
& Bray, F. (2015). Cancer incidence and mortality 
worldwide: Sources, methods and major patterns in 
GLOBOCAN 2012. International Journal of Cancer, 
136(5), E359–E386. https://doi.org/10.1002/ijc.29210

2.	 Fujishita, A., Chavez, R. O., Nakane, P. K., 
Yamabe,  T., Koji, T., Ishimaru, T., & Masuzaki, H. 
(1997). Expression of estrogen and progesterone 
receptors in endometrium and peritoneal 
endometriosis: An immunohistochemical 
and in situ hybridization study. Fertility and 
Sterility, 67(5), 856‑864. https://doi.org/10.1016/
S0015‑0282(97)81397‑0

3.	 Owings, R. A., & Quick, C. M. (2014). Endometrial 
intraepithelial neoplasia. Archives of Pathology & 
Laboratory Medicine, 138(4), 484‑491. https://doi.
org/10.5858/arpa.2012‑0709-RA

4.	 Hardiman, P., Pillay, O. S., & Atiomo, W. (2003). 
Polycystic ovary syndrome and endometrial 
carcinoma. The Lancet, 361(9371), 1810‑1812.

5.	 Hecht, J. L., Ince, T. A., Baak, J. P. A., Baker, H. E., 
Ogden, M. W., & Mutter, G. L. (2005). Prediction of 
endometrial carcinoma by subjective endometrial 
intraepithelial neoplasia diagnosis. Modern 
Pathology, 18(3), 324‑330. https://doi.org/10.1038/
modpathol.3800328

6.	 Allison, K. I., Reed, S. D., Voigt, L. F., et al. (2008). 
Diagnosing endometrial hyperplasia: Why is it so 
difficult to agree? The American Journal of Surgical 
Pathology, 32(5), 691‑698.

7.	 World Health Organization. (2020). WHO 
classification of tumours (5th ed., Vol. 4): Female 
genital tumours. WHO.

8.	 Ordi, J., Bergeron, C., Hardisson, D., 
McCluggage, W. G., Hollema, H., Felix, A., et al. (2014). 
Reproducibility of current classifications of endometrial 
endometrioid glandular proliferations: Further evidence 
supporting a  simplified classification. Histopathology, 
64(2), 284‑292. https://doi.org/10.1111/his.12249

9.	 Wilson, P. C., Buza, N., & Hu, P. (2015). Progression 
of endometrial hyperplasia: A  revisit under the 



Клінічна та профілактична медицина, № 1 (47) / 2026120

ТЕХНОЛОГІЇ МЕДИЧНОЇ ДІАГНОСТИКИ ТА ЛІКУВАННЯ

2014  WHO classifications. International Journal of 
Clinical and Experimental Pathology, 9(2), 1617‑1625.

10.	Kurman, R. J., Kaminski, P. F., & Norris, H. J. 
(1985). The behavior of endometrial hyperplasia: 
A  long-term study of untreated hyperplasia in 
170 patients. Cancer, 56(2), 403‑412. https://doi.
org/10.1002/1097‑0142(19850715)56:2<403:: 
AID-CNCR2820560233>3.0.CO;2-X

11.	Mutter, G. L., Baak, J. P., Crum, C. P., Richart, R. M., 
Ferenczy, A., & Faquin, W. C. (2000). Endometrial 
precancer diagnosis by histopathology, clonal 
analysis, and computerized morphometry. The 
Journal of Pathology, 190(4), 462‑469. https://doi.
org/10.1002/(SICI)1096‑9896(200003)190:4<462:: 
AID-PATH590>3.0.CO;2-D

12.	Rabban, J. T., & Zaloudek, C. J. (2007). Minimal 
uterine serous carcinoma: Current concepts in 
diagnosis and prognosis. Pathology, 39(1), 125‑133. 
https://doi.org/10.1080/00313020601146814

13.	Lacey, J. V., Jr., Chia, V. M., Rush, B. B., Carreon, J. D., 
Richesson, D. A., Ioffe, O. B., et al. (2012). Incidence 
rates of endometrial hyperplasia, endometrial cancer and 
hysterectomy from 1980 to 2003 within a large prepaid 
health plan. International Journal of Cancer, 131(8), 
1921‑1929. https://doi.org/10.1002/ijc.27457

14.	Trimble, C. L., Kauderer, J., Zaino, R., Silverberg, S., 
Lim, P. C., Burke, J. J., et al. (2006). Concurrent 
endometrial carcinoma in women with a  biopsy 
diagnosis of atypical endometrial hyperplasia: 
A Gynecologic Oncology Group study. Cancer, 106(4), 
812‑819. https://doi.org/10.1002/cncr.21650

15.	Armstrong, A. J., Hurd, W. W., Elguero, S., 
Barker,  N. M., & Zanotti, K. M. (2012). Diagnosis 
and management of endometrial hyperplasia. Journal 
of Minimally Invasive Gynecology, 19(5), 562‑571. 
https://doi.org/10.1016/j.jmig.2012.05.009

16.	Amant, F., Moerman, P., Neven, P., Timmerman, D., 
Van Limbergen, E., & Vergote, I. (2005). Endometrial 
cancer. The Lancet, 366(9484), 491‑505.

17.	Duraiyan, J., Govindarajan, R., Kaliyappan,  K., 
& Palanisamy, M. (2012). Applications of 
immunohistochemistry. Journal of Pharmacy and 
Bioallied Sciences, 4(Suppl 2), S307–S309.

18.	Upson, K., Reed, S. D., et al. (2012). Biomarkers 
of progestin therapy resistance and endometrial 
hyperplasia progression. American Journal of 
Obstetrics and Gynecology, 207(1), 36.e1‑36.e8.

19.	Planner, M. (2002). Tumor markers. American Cancer 
Society, Inc.

20.	Meany, D. L., Sokoll, L. J., & Chan, D. W. 
(2009). Early detection of cancer: Immunoassays 
for plasma tumor markers. Expert Opinion on 
Medical Diagnostics, 3(5), 597‑605. https://doi.
org/10.1517/17530050903266830

21.	Biomarkers Definitions Working Group. (2001). 
Biomarkers and surrogate endpoints: Preferred 

definitions and conceptual framework. Clinical 
Pharmacology & Therapeutics, 69(2), 89‑95. https://
doi.org/10.1067/mcp.2001.113989

22.	Bancroft, J. D., & Stevens, A. (1975). 
Histopathological stains and their diagnostic uses. 
Churchill Livingstone.

23.	Kumar, G. L., & Rudbeck, L. (2009). Education guide: 
Immunohistochemical staining methods (5th ed., pp. 
56‑60). Dako North America.

24.	Massjeed, N. M. A., Khandeparkar, S. G. S., 
Joshi, A. R., Kulkarni, M. M., & Pandya, N. (2017). 
Immunohistochemical study of ER, PR, Ki‑67 and 
p53 in endometrial hyperplasia and endometrial 
carcinoma. Journal of Clinical and Diagnostic 
Research, 11(2), EC31. https://doi.org/10.7860/
JCDR/2017/28750.10475

25.	Henriksen, R., Wilander, E., & Oberg, K. (1995). 
Expression and prognostic significance of BCL‑2 
in ovarian tumors. British Journal of Cancer, 72(6), 
1324‑1329.

26.	IBM Corp. (2019). IBM SPSS statistics for Windows 
(Version 26.0) [Software manual].

27.	Ghoubara, A., Price, M. J., Fahmy, M. S. E. D., 
Ait-Allah, A. S., & Ewies, A. (2019). Prevalence 
of hyperplasia and cancer in endometrial polyps 
in women with postmenopausal bleeding: 
A  systematic review and meta-analysis. Post 
Reproductive Health, 25(2), 86‑94. https://doi.
org/10.1177/2053369119833583

28.	Cuylen, S., Blaukopf, C., Politi, A. Z., Müller-
Reichert, T., Neumann, B., Poser, I., et al. (2016). 
Ki‑67 acts as a biological surfactant to disperse mitotic 
chromosomes. Nature, 535(7611), 308‑312. https://doi.
org/10.1038/nature18610

29.	Yerushalmi, R., Woods, R., Ravdin, P. M., 
Hayes, M. M., & Gelmon, K. A. (2010). Ki67 in breast 
cancer: Prognostic and predictive potential. The Lancet 
Oncology, 11(2), 174‑183.

30.	Shevra, C., Ghosh, A., & Kumar, M. (2015). Cyclin 
D1 and Ki‑67 expression in normal, hyperplastic and 
neoplastic endometrium. Journal of Postgraduate 
Medicine, 61(1), 15.

31.	Mourtzikou, A., Kosmas, K., Marouga, A., 
Stamouli,  M., Pouliakis, A., & Karakitsos, P. (2012). 
The use of an immunocytochemical double-labelling 
staining can display the distribution of Bcl‑2/Ki‑67 cells 
in endometrial adenocarcinoma as well as in normal 
endometrium. Clinical Laboratory, 58(1‑2), 133‑144.

32.	Otsuki, Y., Misaki, O., Sugimoto, O., Ito, Y., 
Tsujimoto, Y., & Akao, Y. (1994). Cyclic bcl‑2 gene 
expression in human uterine endometrium during 
menstrual cycle. The Lancet, 344(8914), 28‑29. https://
doi.org/10.1016/S0140‑6736(94)91051‑0

33.	Koh, E. A., Illingworth, P. J., Duncan, W. C., & 
Critchley, H. O. D. (1995). Immunolocalization 
of bcl‑2 protein in human endometrium in the 



ТЕХНОЛОГІЇ МЕДИЧНОЇ ДІАГНОСТИКИ ТА ЛІКУВАННЯ

Клінічна та профілактична медицина, № 1 (47) / 2026 121

menstrual cycle and simulated early pregnancy. 
Human Reproduction, 10(6), 1557‑1562. https://doi.
org/10.1093/humrep/10.6.1557

34.	Oakes, S. R., Vaillant, F., Lima, E., Lee, L., 
Breslin,  K., Feleppa, F., et al. (2012). Sensitization 
of BCL‑2‑expressing breast tumors to chemotherapy 
by the BH3 mimetic ABT‑737. Proceedings of the 
National Academy of Sciences, 109(8), 2766‑2771. 
https://doi.org/10.1073/pnas.1104778108

35.	Erkanli, S., Eren, F., Pekin, S., & Bagis, T. (2004). 
BCL‑2 and p53 expression in endometrial carcinoma. 
Journal of Experimental & Clinical Cancer Research, 
23(1), 97‑103.

36.	Marone, M., Ferrandina, G., Macchia, G., Mozzetti, S., 
de Pasqua, A., Benedetti-Panici, P., et al. (2000). Bcl‑2, 
Bax, Bcl-x(L) and Bcl-x(s) expression in neoplastic 
and normal endometrium. Oncology, 58(2), 161‑168. 
https://doi.org/10.1159/000012094

Резюме

ІМУНОГІСТОХІМІЧНА ЕКСПРЕСІЯ БІОМАРКЕРІВ BCL‑2 ТА KI‑67 ПРИ ПРОСТІЙ ГІПЕРПЛАЗІЇ ЕНДОМЕТРІЮ 
ЯК ДІАГНОСТИЧНИЙ ІНСТРУМЕНТ У ПАЦІЄНТОК-ЖІНОК В ІРАКУ
Ахлам Шакір Хаммуд АЛЬ-Рубаяві1, Алі Хусейн Мохаммед Алі АЛЬ-Хафаджі2

1Медичний коледж, Університет Аль-Ірак, м. Багдад, Ірак
2Стоматологічний коледж, Університет Урук, м. Багдад, Ірак

Вступ. Гіперплазія ендометрію (ГЕ)  – це гіперпластична зміна або патологічний стан залоз ендометрію та 
структур строми, що вистилають порожнину матки, і  найчастіше спричинена підвищенням рівня естрогену 
та зниженням рівня прогестерону. Слизова оболонка матки продовжує рости у відповідь на підвищення рівня 
естрогену. Клітини ендометрію накопичуються і можуть стати аномальними.
Мета. Вивчити потенційні зв’язки між певними факторами ризику та ГЕ (вік, полікістоз яєчників та 
аденоміоз).
Матеріали та методи. Біопсії були взяті з  тканин жінок, хворих на гіперплазію ендометрію. Їхній вік 
коливався від 35 до 82 років. У цьому дослідженні ми проаналізували імуногістохімічну експресію наступних 
маркерів (Bcl‑2 та Ki‑67) у 60 відібраних випадках.
Результати. Результати показали, що експресія як Bcl‑2, так і  Ki‑67 є позитивною при імуногістохімічному 
фарбуванні. У  пацієнток з  гіперплазією ендометрію оцінювали експресію маркерів Bcl‑2 і  Ki67 у  тканинах. 
Результати включали показники цих імуногістохімічних параметрів у  пацієнток з  гіперплазією ендометрію, 
а  також прогностичне значення експресії поверхневого антигена. Результати, пов’язані з  впливом віку, 
показують, що вікова група до 50 років була найбільш ураженою гіперплазією ендометрію – 26 осіб (43,33%), 
за нею слідувала вікова група 50‑60 років  – 25  осіб (41,67%), потім вікова група старше 60 років  – 9 осіб 
(15,00%). Вікові відмінності між групами були статистично значущими (P ≤ 0,01).
Висновки. Найбільш ймовірними факторами ризику розвитку гіперплазії ендометрію є похилий вік 
та інші захворювання/синдроми, що впливають на жіночий організм. Крім того, імуногістохімічне 
дослідження Bcl‑2  та Ki‑67 допомагає діагностувати просту ГЕ, а  найбільш широко використовуваними 
імуногістохімічними маркерами для ГЕ є Bcl‑2  та Ki‑67. Найбільш поширеним імунофенотипом гіперплазії 
ендометрію є одночасна позитивна експресія Bcl‑2 та Ki‑67, що є відносно специфічним патерном для ГЕ.
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Received: 11.11.2025
Accepted: 06.02.2026


