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Abstract

Background: The Cancer Genome Atlas combines gene characteristicsdantifies four groupsof endometrial
carcinoma, one of them is P53 mutations which are assdaordth poor prognosis. MMP-9 is one of the most widely
observed types of MMPs to play an important riolecancer cell invasion and tumor metastasis. Tumor budding is
defined as a single cell or cluster of cells consisting ® cells, located at the edge of the invasive tumamtf There are
relationship between tumor budding and the epithelial meserahyansition (EMT). The EMT process is characterized
by an increase in matrix metalloproteinases that playeaimahe degradation of the extracellular matrix and basém
membrane, which is the procexfsnvasion and metastasis.

Methods: This is an analytical study with cross sectional approaxh38 resection specimens from the patients
diagnosed as endometrial carcinoma. The statistical @algs performed by using Chi-square test to analyze the
correlation of the correlation of expression immunolelstmistry P53 and Matrix Metalloproteinase-9 (MMP-9)hwi
tumor budding indein endometrial carcinoma.

Results: The identification of 38 samples of endometrial carcinometatfound that the most common age group was >
55 years, the most frequent distribution was low histopegieal grading, low budding, and there was a significant
correlation between the the expression of MMP-9 based on twmdiing. But no correlation between p53 expression and
the tumor budding index and no correlation between p53 expressionmp-9 in endometrial carcinoma.
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INTRODUCTION

Endometrial carcinomas the most common type of gynecologic canaerwomen in developed
countriest In addition, endometrial carcinoma was the fourth leadiagse of death from gynecological
malignanciesin women worldwidein 20182 According to GLOBOCAN datain 2020, there were
approximately 417,000 new cases and 97,000 deaths from thigmamaly® Endometrial carcinoma accounts
for the largest number of these cases, because &s4@80 of uterine corpus cancers are sarcdmas.

Endometrial carcinoma is among the more common caticer®men in developed countries. The
prevalence of endometrial cancer in the United Stat@s.i#100,000 women per year. The lifetime risk for
developing this disease is approximately 2.8% in American woittem peak ages of diagnosis are between
ages 55 and 64 years with the mean age being 62%ahsdonesia, the latest study found that the prevalence
of endometrial carcinoma at RSCM Jakarta reached 7.2 gaseyear, where from these data, endometrial
carcinoma is rarely found in the age group under 40 yeasedRch conducted at Haji Adam Malik General
Hospital Medan in 2012-2015, the number of patients with endainetircinoma was found to be 48 people,
of which the most patients were >55 years®old.

The Cancer Genome Atlas (TCGA), combines gene charaicter@mhd identifies four groupsef
endometrial carcinomas. Group 1 with POLE mutations, whre associated with a good prognosis; group 2
with microsatellite instability, which is associdteith an intermediate prognosis; group 3 showed low-copy-
number alterations that were also associated with anmiatiBate prognosis; and group 4 with high-copy
number alterations and P53 mutations associated vatr prognosis. The combinatioof microscopic
appearance and molecular characteristicthe best approacto predict the prognosi®f patients with
endometrial carcinoma®®

The tumor suppressor gene P53 which encodes for the pE#hphnats been established as one of the
most common mutations in human tumors. This subgroup wizlyndefined by the high number of somatic
copy-number alterations and low mutational yield but pS3 s later chosen as a representative method to
determine tumors of this group. In endometrial cancer pg8aditins to either overexpression or missense are
associated with the worst prognosis of all moleculdtypes. The group of p53 mutated includes most of the
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and early stages are also found for p53 mutated tumors. Treip§Bup includes-24% of EC. The group of
EC that did not exhibit any of the previously describeduiees was classified as p53 wildtype or no specific
molecular profile (NSMP). These tumors express estrogenpesgesterone receptors and predominantly
presentisan endometrioid subtype. The majority®€ (30-60%) exhibits this subtype®

Matrix metalloproteinases are a family of zinc-depena@grdopeptidases consisting of more than 20
different types® MMP-9 is one of the most widely observed typesMifIPs to play an important rolein
cancer cell invasion and tumor metastasis. SimdaviMP-2, MMP-9 belonggto the gelatinase subgroup of
the MMP family!! Overexpression of MMP-9 is frequently observed in severalignancies. Due to its
proteolytic activity in the extracellular environment, MMHs involved in many biological processes. These
biological processes include the proteolytic degradatfccthe ECM, altered interactions between cell and cell
and cell and ECM, cleavage of cell surface proteinsceavage in the extracellular environment. MMP-9
plays a rolein the degradatiorof the basement membrane. During tumor development, suppadttie
basement membrane is usualyimportant step in tumor invasion and metastisis!213

Tumor budding is defined as a single cell or cluster ¢f celnsisting of < 5 cells, located at the edge of
the invasive tumor front. This picture is found in was types of malignancies where it gives an image in the
form of finger-like projections called buds that can enter srrounding tissue. During localized cancer
growth, some of these clusters of cells detach frommthie tumor body and invade the surrounding stroma.
This phenomenon is considered to be the histologics lbar the formation of metastases and further tumor
invasion!#'® One of the most important aspects of the metagtaticess is the relationship between tumor
budding and the epithelial mesenchymal transition (EMT)TH#Ma transition process of epithelial cells into
mesenchymal cells, in which epithelial cells losertivéercellular adhesion and have the ability to migratk a
invade which are characteristics of mesenchymal cEls. EMT process is characterized by an increase in
matrix metalloproteinases that play a rafe the degradatiorof the extracellular matrix and basement
membrane, whicks a prerequisite for the process of invasion and meiastad’

MATERIALSAND METHODS

This study is an analytical study that aims to asgessorrelation between the immunohistochemical
expressionof p53 and Matrix Metalloproteinase-9 (MMP-9) with tumor buddindex in endometrial
carcinoma at the Department of Anatomic Pathology Baafl Medicine Universitas Sumatera Utara / H.
Adam Malik Hospital Medan. The statistical analysis wa&sformed by using Chi-square test to analyze
correlation between the immunohistochemical expoessf p53 and Matrix Metalloproteinase-9 (MMP-9)
with tumor budding indein endometrial carcinoma.

P53, a DNA-binding, oligomerization domain- and transchiptativation domain-containing tumor
suppressor, upregulates growth arrest and apoptosis-rejatessin responseto stress signals, thereby
influencing programmed cell death, cell differentiation aallil cycle control mechanisni§:® P53 expression
was performed immunohistochemically from the manufact8esta Cruz Biotechnology. P53 expression is
localized to the nucleus. Assessmisrtategorized to be negative expression and positive eskpmes

MMP-9 (Matrix Metalloproteinase-9) is one type of MMP thathteao degrade various components of
the extra cellular matrix that play an important role in earell invasion and tumor metasta$is-123MMP-

9 expression was performed immunohistochemically usin@®B8450-AP Rabbit Anti MMP-9 Polyclonal
Antibody with 1:100(40 C, overnight) dilution from the manufacturer BioenZihe assessment was carried
out semi-quantitatively based on the intensity and pésge of tumor cells or stromal cells expressed. MMP-9
expression was characterized by brownish cytoplasm, whictasezssed in 10 fields of view of microscopic
preparations with an objective lens magnification of 10xe Tritensity of MMP-9 is categorized to be 0:
negative, 1: weak, 2: moderate, 3: strong) and the pereeistagtegorized to be 0: 0%, 1: 1-5%, 2: 6-75%, 3:
76-100%. The final score was determined by the combireéirgy score. Score <3 was defined as negative
expression anstore > 3 aspositive expressioi:°

Tumor budding is defined as a single cell or cluster of aglhsisting of < 5 cells, located at the edge of
the invasive tumor front. The tumor budding was assessednhdf an invasive tumor with a measuring field
of 0.785 mm2, which corresponds to a 20x objective lens. Tinertbudding will be classified as a low
budding category if 0-4 buds were found, the intermediate bgduitegory if 5-9 buds were found, and the
high budding categori§ 10 buds were fountf.
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Figure 1. Tumor buddings definedasthe presencef single cellsor small cluster®f cancer cellsn the tumor stroma anig frequently
foundin tumorswithaninvasive growth pattern and desmoplastic strongigrsét

RESULTS

In this study, the most common age distribution for endieahecarcinoma was the age group > 55
years, as many as 20 cases (52.6%), followed by the 45-6agea@roup with 13 cases (34.2%), and the most
slightly in the age group <45 years as many as 5 ca8e¢2%4). The frequency distribution of patients with
endometrial carcinoma baseuh histopathological grading was mostly low grade with 26 £d68.4%)
compared to high grade with 12 cases (31.6%). The frequendjpulisin of endometrial carcinoma patients
based on the tumor budding index was low budding as many a&s@2 (&7.9%), followed by high budding as
many as 9 cases (23.7%), while for intermediate budding thedeasany as 7 cases (18 ,4%). The frequency
distribution of endometrial carcinoma patients based orinth@unohistochemical expression of MMP-9 was
the most negative in 22 cases (57,9%), while the postipeession was 16 cases (42,1%). The frequency
distribution of endometrial carcinoma patients basedhenirmmunohistochemical expression of TP53, the
most negative expression was 27 cases (71.1%), while thev@esipression was 11 cases (28.9%).

Tablel. Frequency distribution variabtd endometrial carcinoma patients

Variable N Percentage (%)

Age

<45years 5 13,2

4555years 13 34,2

> 45years 20 52,6
Grade

Low grade 26 68,4

High grade 12 31,6
Indeks tumor budding

Low 22 57,9

Intermediate 7 18,4

High 9 23,7
Expression MMP-9

Negative 22 57,9

Positif 16 42,1
Expression p53

Negative 27 71,1

Positive 11 28,9

Total 38 100

In this study 38 samples were examined, each sample wasexs$er the expression of MMP-9 which
was grouped based on the tumor budding index of endometrial@acito examine the relationship between
variables. The results of statistical test analyssaed that there was a significant correlation betwierthte
expressiorof MMP-9 based on tumor budding with p value =0.021 (p<0.05).

Table 2. The correlatiorof expression MMP-9 with tumor budding indiexendometrial carcinoma

Tumor Budding Index p value*
MMP-9
Low Intermediate High
N % N % N %
Negative 13 59,1 7 31,8 2 9,1 0,021
Positive 9 56,3 0 0 7 43,8

*Fisher’s exact test WWw.ijrp.org
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This study also assessed the relationship between gB&seion and the tumor budding index of
endometrial carcinoma. Based on the hypothesis besk tvas no correlation between p53 expression and the
tumor budding indexf endometrial carcinoma with a p value =0.468 (p>0.05).

Table 3. The correlatiorof expression p53 with tumor budding index in endoiaketarcinoma

Tumor Budding Index p value*
P53
Low Intermediate High
N % N % N %
Negative 14 51,9 6 22,2 7 25,9 0,468
Positive 8 72,7 1 9,1 2 18,2

*Chi square test

In this study, the relationship between p53 expression and@nexpression was also assessed. Based
on the hypothesis test, there was no correlation leetvibetween p53 expression and mmp-9 in endometrial

carcinoma with a p value =0,086 (p>0.05).

Table 4. The correlatioaf expression p53 withmmp-9 in endometrial carcinoma

MMP-9 p value*

P53

Negative Positive

N % N %
Negative 18 66,7 9 33,3 0,086
Positive 4 36,4 7 63,6

*Chi square test
-
o
- - b

Figure 2. Tumor budding indexA. Low budding (H&E 200x),B. Intermediate budding (H&E 200x)C. High budding (H&E
2 00x).
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Figure 3. Expressiorf MMP-9. A. Negative (H&E 100x)B. Positive (H&E 100x)

Figure4. Expression p53A. Negative (H&E 100x)B. Positive (H&E 100x)

DISCUSSION

In this study, the age of patients with endometrial carcin@as mostly found in the group > 55
years, as many as 20 cases (52.6%), followed by the 45-5&8gearoup with 13 cases (34.2%), and the most
slightly in the age group <45 yeaasmanyas5 cases (13,2%). This residtalmost the samasthe research
by Sofyan, where the most patients were aged >51-60 yearg¥é)7.®llowed by patients aged > 60 years
(21,05%) and 40-50 years (21.05%), and the least are patients 4Qegbars (10,53%f. Research at Sanglah
Hospital, Denpasar for the period August 2012-July 2014, also fthaidhe most endometrial carcinoma
patients were found in the 51-60 year age grélResearch at Haji Adam Malik Hospital Medan in 2012-
2015, the number of patients with endometrial carcinoma wasdfas many as 48 people, where the most
patients were aged > 55 years (45.8%), followed by patients 4868 years (31.3%) and the least are
patients with age <45 years (22.9%)This is consistent with the literature that the riskeafdometrial
carcinoma increases in women with advancing age, andlyusealirs in postmenopausal women with high
concentrationsof total estrogen. The usef hormone replacement therapy postmenopausal women
containing estrogen without a combination with progesteatseincreases the risk of endometrial carcinoma.
Older menopause age and earlier age of menarche are rig&odae to prolonged exposure to the hormone
estrogery>2

The frequency distribution of patients with endometrial caroia based on histopathological grading
in this study was low grade, which was 26 cases (68.4%) commuahéght grade with 12 cases (31.6%). This
result is the same as Koyuncuoglu's study which also @dtesimilar results where the most grading was
found in grade 2 as many as 37.9% cases, followed by grade 6% 84ses, and grade 3 in 30.5% ca%es.
Research by Zhang et al involving 1434 cases of endoimesrieinoma also found the highest results were
found in cases which were a combination of grade 1 andriiely 1212 (84.52%) cases, while grade 3 were
222 (15.48%) casé$.This is in accordance with the literature which stéttes endometrioid carcinoma is the
most common subtype of endometrial carcinoma, whicbout 83%of cases where about 80-908f6them
are low gradé®28:2°

In this study, the frequency distribution of patients with endoalecarcinoma based on the tumor
budding index, the highest was low buddagmanyas?22 cases (57.9%), followed by high buddagmany
as 9 cases (23.7%), while for intermediate budding the leasas/anuch as 7 cases (18.4%). This is same
result with a research by Koyuncuoglu found that the most cdsasdometrial carcinoma were found in the
low grade category of tumor budding, namely 76.8% of cases cethfimhigh grade of 23.2% of ca¥e§he
study of Klutzet al found that tumor budding was positive72% of endometrioid carcinoma cases and 67%
of cases of non-endometrioid carcinoma compared with tiveghudding tumorg® Tumorvbuddingis a



dr. Jessy Chrestella, M.Ked (PA), S0.PA / International Journal of Research Publications (1JRP.ORG) @ IJRP .ORG

ISSN: 2708-3578 (Online)

416

phenomenon of cancer cells in the process of inma3iois feature is described as a sign of cancer ceilityot
and as an early step in the metastatic process. Qhe ofost important aspects of the metastatic prosdke
relationship between tumor budding and the epitheliedenchymal transition (EMT). EMT is a transition
process of epithelial cells into mesenchymal cellsyhiich epithelial cells lose their intercellular adioesand
have theaklity to migrate and invade which are characteristics of mésenal cellst®

The frequency distribution of endometrial carcinomaegpas based on the immunohistochemical
expression of MMP-9 in this study was the most negativ&icases (57,9%), while the positive expression
was 16 cases (42,1%)IMP-9 is involvedin several biological processes, namely proteolytic deg¢jcedaf
the Extra Cellular Matrix (ECM), changes in interactionsvieen cells and cells as well as cells and ECM, cell
surface protein cleavage and protein cleavage in theceltdar environment. MMP-9 plays a role in the
degradation of the basement membrane, because the bassengmtane contains collagen, including Type IV
collagen, whichcan be degradedby MMP-9. During tumor development, destructiaf the basement
membranés usuallyanimportant step in favor of tumor invasion and metastésts

In this study, the frequency distributiomf endometrial carcinoma patients based the
immunohistochemical expression of P53, the most negatiygession was 27 cases (71.1%), while the
positive expression was 11 cases (28.99%8 plays an important role in the regulating of cell ifgction,
DNA repair, apoptosis, genomic stability, senescencd, rmatabolic homeostasis. p53 protein activated by
several signals, such as DNA damage, hypoxia, oncogemression, ribonucleotide depletion, and osmotic
stress, acts mainlgsa transcriptional factor. WhddNA is damaged, p53 induces the expressibp21. p21
is a cyclin-dependent kinase (CDK) inhibitor that suppresseme@8K complexes, resulting in cell cycle
arrest in the G1 phase. G1 arrest can allow DNA repairdeéplication at S1. If the cells cannot repair the
DNA damage, p53 induces apoptosis by activating apoptosis gignak, such as BAX, PUMA, Noxa, and
PERP. Loss of p53 function allows abnormal cell proltferaand is closely associated with carcinogenesis.
Dysfunction of p53 has been observed in many malignant tufh®%3 immunohistochemistry has evolved
into an accurate surrogate reflecting the underlying p5ationt status of a tumor, and has utility in the
diagnostic workupof endometrial carcinomas. The mutational status of p5Bidssingle most important
molecular factor, which predicts prognosis in endomet@gtinomas, with the presence of a p53 mutation
being associated witln unfavorable outcom#.

This study aims to analyze the correlation between esipresf MMP-9 and tumor budding index of
endometrial cancer. After analyzing statistical testh Whi-Square test, there was a significant correlation
between the the expression of MMP-9 based on tumor buddihgpwalue =0.021 (p<0.05). There are very
few studies on the relationship between MMP-9 expressioitumor budding in malignancies. Several studies
have been conducted on colorectal cancer and breast.daraa these studies, it was found that high MMP-9
expression was associated with high tumor budding gé&g&eSumor budding is associated with an epithelial
mesenchymal transition (EMT). EMT is a transitioroqass of epithelial cells into mesenchymal celts,
which epithelial cells lose their intercellular adhes@nd have the ability to migrate and invade which are
characteristics of mesenchymal cells. In addition tadpeharacterized by a loss of E-cadherin expression, the
EMT process is also characterized by an increase inxmnagtalloproteinases that play a role in degrading the
extracellular matrix and basement membrane, whichrarequisitedor invasion and metastasis?®

This study also assessed the relationship between gB@&ssion and the tumor budding index of
endometrial carcinoma. Based on the hypothesis tesg Was no correlation between p53 expression and the
tumor budding index of endometrial carcinoma with a p value =0.468B{py Research by Rau et al. showed
that, in a cohort of 255 ECs, the presence of tumor budidlia§.3% of the cases was independently associated
with a worse prognosis. However, when the TCGA clasdifio was used, tumor budding lost its prognostic
value. Tumor budding differs significantly in its expressievels between TCGA subgroups, but cases with
tumor budding were found from POLEmut, MMRdBISMP, and P53abn EMCA¥.In researchof Coadaet
al, tumor budding was found in 35% of cases. When stratifyldg&tients based on the TCGA scheme, the
POLE and MMRd groups showed the highest numblkcases with tumor buddirtg.

In this study, the relationship between p53 expression and9nexpression was also assessed. Based
on the hypothesis test, there was no correlation leetvieetween p53 expression and mmp-9 in endometrial
carcinoma with a p value =0,086 (p>0.05). There is no dtugiiyhas analyzed the relationship between p53
expression and mp-9 in endometrial carcinomaln endometrial cancer p53 alteratione either
overexpression or missense are associated with the paghosis of all molecular subtyp&s.MMP-9
expression was foundb be associated with the developmeot gynecological malignancies, including
endometrial carcinoma. MMP-9 facilitates the invastord degradation of the ECM which is associated with
cancer spread and metastasis. Research condiactessess the expressiaf MMP-9 with endometrial
carcinoma is still limited and still controversialn& MMP-9 is an important factor for several canesrd
several other MMP-9-associated diseases, therapeutidnargeyMP-9 is of great importanc&*°
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CONCLUSION

After conducting research on 38 samples of endometradecat found that the most common age
group was > 55 years (52,6%), the most frequent distributionavakistopathological grading (68,4%) low
budding (57,9%), and there was a significant correlationdmivthe the expression of MMP-9 based on tumor
budding with p value =0.021. But no correlation between gpBegsion and the tumor budding index with a p
value =0.468 ando correlation between between p53 expression and mimg®dometrial carcinoma with a
p value =0,086.
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