International Journal of Current Advanced Research R
ISSN: O: 2319-6475, ISSN: P: 2319-6505, Impact Factor: 6.614 oo %%
. . . .o L L2
Available Online at www.journalijcar.org °% R 2
Volume 11; Issue 02 (A); February 2022; Page No.212-217 % .:.'
DOI: http://dx.doi.org/10.24327/ijcar.2022.218.0048 Treert

[ Research Article ]

IMMUNOHISTOCHEMICAL EXPRESSION OF CYCLIN D1 IN ENDOMETRIAL DISORDERS

Rajya Lakshmi S1., Anjani Devi. M2 and Shyamala. Srujana3*

1Department of Pathology, Mallareddy Medical College for Women. Hyderabad
2Department of Pathology, Gandhi Medical College. Secunderabad
3Pathology, Government Medical College, Mahabubnagar

ARTICLE INFO

ABSTRACT

Article History:

Received 13" November, 2021
Received in revised form 11%
December, 2021

Accepted 8™ January, 2022
Published online 28" February, 2022

Key words:

Endometrial Hyperpasia, Endometrial cancer,
CyclinD1expression

Introduction: Endometrial carcinoma is a common gynaecological malignancy all over the world. It typically occurs
in elderly women, approximately 80% are post menopausal at the time of diagnosis'. Endometrial carcinoma can be
broadly divided in to two groups, based on differences in their clinical presentation, behaviour and pathogenesis.
Endometrial carcinoma is often preceded by characteristic histopathologic lesions designated as endometrial
hyperplasia.? Currently it is accepted that there is continuum of changes that evolve to endometrioid carcinoma.?
Hyperplasia is usually associated with exogenous estrogen stimulation, and thus estrogen is considered as an
endometrial carcinogen®*°.Other mechanisms of endometrial carcinogenesis include mutations in p53 and PTEN
tumor suppressor genes and over expression of cyclin D1 .Over expression of cyclin D1 has been observed in
endometrial carcinoma’.

The cyclin D1 proto-oncogene is an important regulator of G1 to S-phase transition and an important cofactor for
several transcription factors in numerous cell types®.

This study was done to investigate the pattern of cyclin D1 expression in normal,, metaplastic, and neoplastic
endometrium, and thereby evaluate the possibility of a role in the genesis of endometrial neoplastic and preneoplastic
lesions.

Aims and Objectives

To investigate the role of cyclin D1 in simple hyperplasia, complex hyperplsia and endometrial carcinoma.

To recognize the subset of endometrial lesions that may be precancerous.

To exclude the lesions that may be responsive to harmonal manipulation.

To know the prognosis and treatment by drug induced cyclin D1 chemo- ablation.

Materials and Methods: This study was conducted in the department of pathology of hostipals attached to the
osmania medical college and Gandhi Medical College . This is a restrospective study done for a period of 2 years .
A total of 60 uterine resection and endometrial biopsy specimens from 60 patients were studied. Cases for the study
were selected on the basis of adequacy of tissue material on paraffin embedded blocks ensuring minimal amount of
necrosis and haemorrhage. They were examined and categorized under the different groups on haematoxylin and
Eosin section. Immunohistochemical stains were performed on freshly cut 4microns thick paraffin embedded tissue
section. Cyclin D1 staining was evaluated in the glandular epithelium component and in the superficial epithelium
component (except carcinoma cases) in each group of, simple hyperplasia, complex hyperplasia  and
adenocarcinoma. No attempt was made to separate complex hyperplasias as those with and without nuclear atypia.
Results: The present study was conducted to evaluate the expression of cyclin D1 in simple hyperplasia, complex
hyperplasia and endometrial carcinoma. None of the cases of simple hyperplasia showed cyclin D1
immunopositivity. 6 out of 15 (40%) cases of complex hyperplasia.

Conclusion: Endometrial carcinoma is often preceded by characterstic histopathological lesions known as
endometrial hyperplasia. Over expression of cyclin D1 in endometrial glands increases progressively in intensity and
extent from simple hyperplasia to complex hypjerplasia and carcinoma, suggests that it may play a role in
endometrial carcinogenesis. The present study support the significance of complex hyperplasia as a precancerous
lesion, but apparently do not support the notion that simple hyperplasia is precancerous.

Copyright©2022 Rajya Lakshmi.S et al. This is an open access article distributed under the Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION

Endometrial cancer refers to several types of malignancy
which arise from the endometrium, or lining of the uterus.
Endometrial cancers are the most common gynecologic

cancers. The most common sub

of endometrial carcinoma, including the common endometriod
type, in which the cancer cells grow in patterns reminiscent of
normal endometrium, and the far more aggressive papillary
serous carcinoma and clear cell endometrial carcinomas''.
Some authors have proposed that endometrial carcinomas be

endometrioid  ¢|aggified into two pathogenetic groups.’

adenocarcinoma, typically accurs within a few decades of
menopause, is associated with excessive estrogen exposure,
often develops in the setting of endometrial hyperplasia, and
presents most often with vaginal bleeding™’.

Most endometrial cancers are carcinomas (usually
adenocarcinomas), meaning that they originate from the single
layer of epithelial cells which line the endometrium and form
the endometrial glands4. There are many microscopic subtypes
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Type I: These cancers occur most commonly in pre- and peri-
menopausal women, often with a history of unopposed
estrogen exposure and/or endometrial hyperplasia. They are
often minimally invasive into the underlying uterine wall, are
of the low grade endometrioid type, and carry a good
prognosis.
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Type II: These cancers occur in older, post-menopausal
women, are more common in African-Americans, are not
associated with increased exposure to estrogen, and carry a
poorer prognosis. They include: the high grade endometrioid
carcinoma, the uterine papillary serous carcinoma, the uterine
clear cell carcinoma.

In contrast to endometrial carcinomas, the uncommon
endometrial stromal sarcomas are cancers which originate in
the non-glandular connective tissue of the endometrium.
Uterine carcinosarcoma, formerly called Malignant mixed
mullarian tumour, is a rare uterine cancer which contains
cancerous cells of both glandular and sarcomatous appearance
- in this case, the cell of origin is unknown.

Endometrial carcinoma is surgically staged using the FIGO
cancer staging system.

Stage IA: tumor limited to the endometrium

Stage IB: invasion of less than half the myometrium

Stage IC: invasion of more than half the myometrium

Stage I1A: endocervical glandular involvement only

Stage IIB: cervical stromal invasion

Stage IIIA: tumor invades serosa or adnexa, or

malignant peritoneal cytology

Stage I1IB: vaginal metastasis

e Stage IIIC: metastasis to pelvic or para-aortic lymph
nodes

e Stage IVA: invasion of the bladder or bowel

e Stage IVB: distant metastasis, including

abdominal or inguinal lymph nodes.

intra

The histopathology of endometrial cancers is highly diverse.
The most common finding is a well differentiated
endometrioid adenocarcinoma, which is composed of
numerous, small, crowded glands with varying degrees of
nuclear atypia, mitotic activity, and stratification. This often
appears on a background of endometrial hyperplasia. Frank
adenocarcinoma may be distinguished from atypical
hyperplasia by the finding of clear stromal invasion, or "back-
to-back" glands which represent nondestructive replacement of
the endometrial stroma by the cancer. With progression of the
disease, the myometrium is infiltrated'®. However, other
subtypes of endometrial cancer exist and carry a less favorable
diagnosis such as the uterine papillary serous carcinoma and
the clear cell carcinoma

Cyclin D1

Cyclin D is a member of the cyclin family, and comprises
three closely related proteins, cyclin D1, D2 and D3. These are
expressed in an overlapping, redundant fashion in all
proliferating cell types and collectively control the progression
of cells through the cell cycle’. Since the D-cyclins are
essential to cell division, they are also dysregulated in cancer.

Cyclin D1 is an important regulator of cell cycle progression
and can function as a transcriptionl co-regulator. The
overexpression of cyclin D1 has been linked to the
development and progression of cancer. Deregulated cyclin D1
degradation appears to be responsible for the increased levels
of cyclin D1 in several cancers. Recent findings have
identified novel mechanisms involved in the regulation of
cyclin D1 stability. A number of therapeutic agents have been
shown to induce cyclin D1 degradation. The therapeutic
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ablation of cyclin D1 may be useful in the treatment and
prognosis of carcinoma.

The cyclin D1 proto-oncogene is an important regulator of G1
to S-phase transition in numerous cell types from diverse
tissues. Binding of cyclin D1 to its kinase partners, the cyclin
dependent kinases 4 and 6 (CDK4\6) results in the formation
of active complexes that phosphorylate the Retinoblastoma
tumor suppressor protein (RB)'%.

Mature Reviews | Malecular Cell Biology
Hyperphosphorylation of RB results in the release of RB-
sequesterd E2F transcription factors and the subsequent
expression of genes required for entry into S-phase. More
recently, cyclin D1 has also been shown to act a cofactor for
several transcription factors. Initial studies indicated that
cyclin D1 is localized predominantly in the nucleus of
asynchronously growing cells . During cell cycle progression,
protein levels of the cyclin begin to rise early in G1, prior to its
rapid nuclear export and degradation within the cytoplasm.
Interestingly, the nuclear export and\or degradation of cyclin
D1 is required for S-pahse progression as failure to remove the
cyclin results in  G1 arrest.">'*

Overexpression of cyclin D1 is associated with mantle cell
lymphoma,°squamous cell carcinoma of the uterine cervix,'
ovarian carcinoma,17 breast cancer,18 transitional  cell
carcinoma of the urinary bladder,” and head and neck
squamous cell carcinoma.”

MATERIALS AND METHODS

This study was conducted in the department of pathology of
hostipals attached to the osmania medical college and Gandhi
Medical college. This is a restrospective study done for a
period of 2 years.

A total of 60 uterine resection and endometrial biopsy
specimens from 60 patients were studied. Cases for the study
were selected on the basis of adequacy of tissue material on
paraffin embedded blocks ensuring minimal amount of
necrosis and haemorrhage. They were examined and
categorized under the following groups on haematoxylin and
Eosin section.

Normal proliferative and secretory endometrium, 60 control
cases, simple hyperplasia 25 cases, complex hyperplasia 15
cases and endometrial carcinoma 20 cases were analysed.
Complex hyperplasia, both typical and atypical, were grouped
together, as the rate of reproducibility for diagnosis of these
lesions is low.
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Immunohistochemical studies

Immunohistochemical stains were performed on freshly cut
4microns thick paraffin embedded tissue section. Slides with
representative tissue were deparaffinized and brought to water
by successive changes in graded alcohol. For antigen retrieval,
slides were pressure cooked in citrate buffer at pH. 6.0,
transferred to Tris buffer and endogenous peroxidase
quenching was done by adding 1 drop of 3% H202.

Sections were then washed in Tris buffer and primary antibody
was added and incubated in a moist chamber overnight at 4-8
degree C.An avidin-biotin peroxidase complex (LSAB Kit,
DAKO) with DAB as chromogen was used for detecting
antibody biding.

Cyclin D1 staining was evaluated in the glandular epithelium
component and in the superficial epithelium component
(except carcinoma cases) in each group of, simple hyperplasia,
complex hyperplasia, and adenocarcinoma. No attempt was
made to separate complex hyperplasias as those with and
without nuclear atypia

Two parameters were taken into consideration, the intensity of
nuclear staining and the extent (percentage of positive cells).
Fields for calculating percentage of immunoreactive nuclei
were selected based on best tissue preservation and, where
there was less artifact, wrinkling or folding. Since the
immunoreactivity may not be uniform among nuclei in any
given case, we determined grade as the most frequently
observed pattern.

The intensity of nuclear staining was graded as no staining (0),
weak (1+), moderate (2+), or strong (3+). The extent was semi
quantitatively estimated with a range of 0% to 100%.
Percentages were estimated by counting 50 nuclei and then
establishing the ratio of immunoreactive nuclei to total number
of nuclei multiplied by 100.

Percentages were rounded to the nearest 10%. When less than
10% of cells were positive, a score of 0 was used, 10% to 30%
cell positivity was scored as 1, 31% to 60% positivity was
scored as 2, and more than 60% positive cells was labeled as 3

Statistical Analysis

The statistical analysis was based on the data distribution using
a continuous range from 1% to 100% reactive cells.

All pair wise comparisons were performed by using chi-square
test, the Mann-Whitney U test; all comparisons across multiple
groups were performed by Kruskal-Wallis nonparametric 1-
way analysis of variation.

RESULTS

The present study was conducted to evaluate the expression of
cyclin D1 in simple hyperplasia, complex hyperplasia and
endometrial carcinoma. None of the cases of simple
hyperplasia showed cyclin D1 immunopositivity. 6 out of 15
(40%) cases of complex hyperplasia also negative.

Table 1 Distribution of total cases with cyclin D1
immunostaining.

Number of
cases
25 (41.7%)
15(25%)

20 (33.3%)

Positive %

025 (0%)
6/15 (40%)

12/20 (60%)

Negative %

25/25 (100%)
9/15 (60%)

8/20 (40%)

Simple hyperplasia
Complex hyperplasia
Endometrial
carcinoma

12 out of 20 cases (60%) casees of endometrial carcinoma
showed positive cyclin DI immuno reactivity, in which 8 out
of 12 (66.6%) cases were 3+ in extent of cycline D1 positivity.
Analysis of extent of Cyclin D1 immuno reactivity showed
that in endometrial carcinoma and simple hyperplasia the
difference was statistically significant. (p= 0.029).

There was no difference in intensity of cyclin DI
immunoreactivity between complex hyperplasia and
endometrial carcinoma.(=0.55) but there was a statistically
significant diffference in intensity of cyclin D1 immuno

reativity between simple hyperplasia and endometrial
carcinoma. (p=0.0355)
DISTRIBUTION OF THE TOTAL CASES
carcinoma
33% simple
42% @A simple

m complex
| carcinoma

complex
25%

Table 2 Extent of cyclin D1 immmunoreactivity

0 1+= 2+ 3+ Total

Simple hyperplasia 25 0 0 0 25

Complex hyperplasia 9 1 2 3 15

Endometrial carcinoma 8 0 4 8 20

Total 42 1 6 11 60

CYCLIN D1 POSITIVITY
simple
0%
complex
40% -

msimple

mcomplex
| carcinoma

carcinoma
60%

Table 3 intensitiy of cyclin D1 immunopositivity

0 1+ 2+ 3+ Totdl
Simple hyperplasia 25 0 0 0 25
Complex hyperplasia 9 1 2
Endometrial carcinoma 8 1 2 9 20
Total 42 2 4

H&E Stained:

Q

omplex hyperplasia hyperplasia
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More than 60% of the cells show cyclin
D1 positivity in Cancer cells

Overexpression of cyclin D1 may be associated with actual
gene amplification or transcriptional dysregulation in cancers.
In the study immunohistochemistry was done to demonstrate
that cyclin D1 is over expressed in hyperplastic lesions, which
are considered to be the precursors of endometrial
adenocarcinoma.

Nikaido er al'® detected cyclin D1 over expression in 40%
(30/74) of cases with endometrial adenocarcinoma compared
with 60% (12/20) reported in the present study.

Cyclin D1 over expression in endometrial glands increases
progressively in intensity and extent from simple hyper plasia
to complex hyperplasia. Since there was no difference in
cyclin D1 expression between complex hyperplasia and
endometrioid adenocarcinoma, it appears that the deregulation
is maximal at the complex hyperplasia state and that other
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alterations may be responsible for the different morphologic
features and behavior of complex hyperplasia and carcinoma.

Positive control of cyclin D1

O Y
A% ,

Expression

H&E stain: endometrial carcinoma.

Endometrial carcinoma with 3+ intensity and 3+ extent of
cyclinD1 positivity

This pattern of expression suggests that cyclin D1
overexpression may be an early event in endometrial
carcinogenesis.

The present study support the significance of complex
hyperplasia as a precancerous lesion, but apparently do not
support the notion that simple hyperplasia is precancerous.

Mutter et al'®, proposed that simple hyperplasia should not be
considered as a precancerous lesion but rather a reaction to
unopposed estrogen or anovulation. In this study, complex
hyperplasia with and without atypia are combined together
because it is well known that the rate of reproducibility for the
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diagnosis of these lesions is low; similarly excluded simple
hyperplasia with atypia are excluded because it is a rare lesion
cyclin D1 overexpression may be an informative biomarker to
recognize subsets of endometrial lesions that may be
precancerous and, thus, susceptible to surgical therapy and at
the same time exclude lesions that may be responsive to
hormonal manipulation and might involute with progestin
therapy.

The mechanisms of cyclin D1 dysregulation in endometrial
neoplasia are not well defined, but it is likely that the
dysregulation contributes to an increase in the proportion of
cells in transition from Gl to S phase. Cyclin D1 over
expression may be one of several mechanisms involved in
endometrial neoplasia. proliferative endometrial glands and
stro?ola, even when actively mitotic, do not overexpress cyclin
D1.

The positivity rate for cyclin D1 overexpression in endometrial
hyperplasia ranges from no positivity as reported by Tsuda et
al 6 to 83% reported by Cao et al. Cyclin D1 immunopositivity
was 0% in simple hyperplasia, 7.1% in atypical hyperplasia as
reported by ozuysal et al *', 57% in simple hyperplasia and
71% in complex hyperplasia as reported by Quddus et al. The
percentage positivity rate for cyclin D1 overexpression in
endometrial carcinoma ranges from 13.8% as reported by
Moreno Bueno et al 9 to 68% as reported by Quddus et al.

In the present study the cyclin D1 expression is 0% in simple
hyperplasia, 40% in complex hyperplasia, 60% in endometrial
carcinoma. The intensity and extent of cyclin DI

immunoreactivity is progressively increased from simple
hyperplasia to complex hyperplasia and endometrial
carcinoma.

DISCUSSION

Present study is conducted in the department of pathology of
hospitals attached to the osmania medical college and Gandhi
Medical College, for a period of 2 years. This study was
conducted to evaluate the expression of cyclinD1 in simple
hyperplasia, complex hyperplasia and endometrial carcinoma.

Overexpression of cyclin D1 may be associated with actual
gene amplification or transcriptional dysregulation in cancers.
In this study immunohistochemistry was done to demonstrate
that cyclin D1 is overexpressed in hyperplastic lesions, which
are considered to be the precursors of endometrial
adenocarcinoma.

Nikaido et al'® detected cyclin D1 overexpression in 40%
(30/74) of cases with endometrial adenocarcinoma compared
with 60% (12/20) reported in the present study.

Nikaido et al reported s that about 40% of endometrial
carcinomas over expressed cyclin d1 and proposed that cyclin
D1 dysregulation may have a role in endometrial carcinogesis.
Quddus et al in 2002 reported that overexpresion of cyclin D1
increases from normal endometrium to hyperplasia and
carcinoma, suggesting that it may play a role in endometrial
carcinogenesis.

Cyclin D1 over expression in endometrial glands increases
progressively increases in intensity and extent from simple
hyperplasia to complex hyperplasia. Since there was no
difference in cyclin D1 expression between complex
hyperplasia and endometrioid adenocarcinoma, it appears that
the deregulation is maximal at the complex hyperplasia state

and that other alterations may be responsible for the different
morphologic features and behavior of complex hyperplasia and
carcinoma.

This pattern of expression suggests that cyclin D1 over
expression may be an early event in endometrial
carcinogenesis. The present study support the significance of
complex hyperplasia as a precancerous lesion, but apparently
do not support the notion that simple hyperplasia is
precancerous.

Mutter et al'’, proposed that simple hyperplasia should not be
considered as a precancerous lesion but rather a reaction to
unopposed estrogen or anovulation. In this study, complex
hyperplasia with and without atypia are combined together
because it is well known that the rate of reproducibility for the
diagnosis of these lesions is low; similarly simple hyperplasia
with atypia are excluded because it is a rare lesion.

cyclin D1 overexpression may be an informative biomarker to
recognize subsets of endometrial lesions that may be
precancerous and, thus, susceptible to surgical therapy and at
the same time exclude lesions that may be responsive to
hormonal manipulation and might involute with progestin
therapy™.

The mechanisms of cyclin DI dysregulation in endometrial
neoplasia are not well defined, but it is likely that the
dysregulation contributes to an increase in the proportion of
cells in transition from Gl to S phase. Cyclin DI
overexpression may be one of several mechanisms involved in
endometrial neoplasia®. Proliferative endometrial glands and
stroma, even when actively mitotic, do not overexpress cyclin
DI.

The positivity rate for cyclin D1 overexpression in endometrial
hyperplasia ranges from no positivity as reported by Tsuda et
al 6 to 83% reported by Chaudary et al”>. Cyclin DI
immunopositivity was 0% in simple hyperplasia, 7.1% in
atypical hyperplasia as reported by ozuysal et al*', 57% in
simple hyperplasia and 71% in complex hyperplasia as
reported by Ouddus ef al. The percentage positivity rate for
cyclin D1 overexpression in endometrial carcinoma ranges
from 13.8% as reported by Moreno Bueno ef al 9 to 68% as
reported by Quddus et al.

In the present study the cyclin D1 expression is 0% in simple
hyperplasia, 40% in complex hyperplasia, 60% in endometrial
carcinoma. The intensity and extent of cyclin DI
immunoreactivity is progressively increased from simple
hyperplasia to complex hyperplasia and endometrial
carcinoma.

Comparative studies

Monisha Present
Quddus Choudhury
02% 0% 0%
30% 43% 40%
68% 57% 60%
CONCLUSION

Endometrial carcinoma is often preceded by characteristic
histo pathological lesions known as endometrial hyperplasia.
Other mechanisms of endometrial carcinogenesis include
mutations in P53 and PTEN, tumour supressor genes and over
expression of cyclinD1. The cyclin D1 proto-oncogene is an
important regulator of G1 to S-phase transition in endometrial
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neoplasia. Protooncogene encoding cyclin D1 is located on
chromosome 11 in the region of 11q13.

Cyclin D1 is an important regulator of cell cycle progression
and can function as a transcriptional co-regulator. The over
expression of cyclin D1 has been linked to the development
and progression of cancer. Over expression of cyclin D1 in
endometrial glands increases progressively in intensity and
extent from simple hyperplasia to complex hypjerplasia and
carcinoma suggests that it may play a role in endometrial
carcinogenesis.

Since there was no difference in cyclin D1 expression between
complex hyperplasia and endometrioid adenocarcinoma, it
appears that the deregulation is maximal at the complex
hyperplasia state. This pattern of expression suggests that
cyclin D1 overexpression may be an early event in endometrial
carcinogenesis. The present study support the significance of
complex hyperplasia as a precancerous lesion, but apparently
do not support the notion that simple hyperplasia is
precancerous.

Cyclin D1 may be a marker playing a role in endometrial
carcinogenesis and tumour cell proliferation. Further
longitudinal studies are needed to assess prognostic impact of
cyclin DI expression in endometrial hyperplasia and
carcinoma. This method is not sensitive or specific enough to
be treated as significant during diagnostic procedures of
endometrial pathologies.
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