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Abstract

Background: Endometrial cancer (EC) is the most commonly diagrpgecologic malignancy globally;
The etiology of EC is still unknown, but most of the risk factoms mlated to changes in hormonal
patterns that occur in women. In the female reproductive tract, fibroblasieier epithelial development
and differentiation which responsible for extracellular matrix remodelimyjv@l and death. Fibroblast
activation protein (FAP) is a cell surface antigen that expressed orveesittimal fibroblasts of cancer
epithelial cells and appears as an important factor in cancer-associated fibr@A&3tsahich relevant in
tumor development. FAP has effects on cell proliferation, migrationjraadion, which promote tumor
growth. To date, only one study of FAP has been founthemrndometrium. In addition, there have been
no studies on the expression of FAP against endometrial carcinompesibty

Objective: This study was conducted to analyze the immunohistochemical expre$sieAP in
endometrial carcinoma sub subtypes.

Methods: The study used 38 samples of paraffin blocks from endaheatrcinoma cases that had been
diagnosed at the Laboratory of Anatomical Pathology, RSUP H. Adam Matikthe Department of
Anatomical Pathology, Faculty of Medicine, Universitas Sumatera Utara. FAP expressoassessed
using immunohistochemical staining of tumor cell cytoplasm andhstr&xpressions were assessed using
the Quick Score method and were declared positive if the total s&re

Results: Immunohistochemical expression of FAP in endometrial carcinomthevasost positive in the
endometrioid carcinoma subtype, namely 27 cases (77.14%).

Keywords: endometrial carcinoma, cancer-associated fibroblasts, fibrolilaatian protein

1. Introduction

Endometrial carcinoma (EC) is a malignancy in the field of gynegohith an increasing incidence every
year. According to World Health Organization (WHO) data in 2BQ,was the sixth most common cancer
found in Indonesian women, while in the world it was the fifthhest. And will further increase to 50% by
2040 worldwidé' In the United States, EC ranks fourth, and is the most comewitagmalignancy. Whereas
in countries such as India and Southeast Asia the incidence is?dwvery year worldwide about 142,000
women are diagnosed with endometrial carcinoma, and 42,000 ofdieefrom this disease. Incidence rates
vary widely; The incidence of standard age is higher in North America aotl aftEurope than in the rest of
the world® The exact etiology of endometrial carcinoma is still unknown, but mdkeafsk factors are related
to changes in hormonal patterns that occur in womei. [2,4

Histologically, endometrial carcinoma is divided into endometrioid and non-estdoid carcinoma.
Where these two types of carcinoma differ in etiology and maligndmgometrioid carcinoma is the most
common type, accounting for about 75-80% of all endometrial cancer wvdskesclear cell carcinoma is only
about 1-2% of all endometrial cancer cases [2,8]

Stromal cells communicate with each other with cancer cells and immundioetity through celto-cell
contact and indirectly through paracrine signaling, protease secretion, aaxkkuiar matrix modulation. This
complex communication network is essential for the microenvironment tiapods tumorigenesis,
angiogenesis, and metastasis. Fibroblasts are an important componentusfidh microenvironment, and can
promote the growth and invasion of cancer cells through the syntldegiesition, and remodeling of the
extracellular matrix (ECM), which is involved in angiogenesis and deregulafiche antitumor immune
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response. Fibroblast Actitian Protein (FAP) is emerging as an important factor in the poogenic function
of these stromal cells, although further studies are needed to det¢hmimechanisms involved][6

FAP was first discovered in 1986 by Wolfgang Rettig as a cell surfatigen expressed on reactive
stromal fibroblasts of cancer epithelial cells. FAP is a type Il serinebnagrma protease derived from the prolyl-
cleaving peptidase family, including dipeptidyl petidases 4 (DPP4), DPP8,, BR&E@DPP2. FAP is the most
homologous serine protease with DPP4, with 70% identical amino acid seplemtdg [7-9].

FAP is known to be overexpressed in breast, colorectal, pancreatic, lunderbladarian, and other
cancers and usually highly expressed in the stroma and thusebhame a universal marker of CAF. The
overexpression of FAP is associated with poor prognosis andvalurgtes, as well as rapid progression of
cancer. Although the presence of FAP in malignant tissue is unquestiotiebbiological role of FAP and its
impact on disease prognosis are inconsistent across the litera@jre. [

Although studies of FAP have been carried out on several oitgatiate, the authors have only found one
study of FAP performed on the endometrium. In addition, there haen no studies on the expression of FAP
against endometrial carcinoma subtypes. Therefore, we want to know ardtand the immunohistochemical
expression of FAP in endometrial carcinoma subtypes.

2. Materialsand Methods

This study is a descriptive study that aims to assess the expressiéi ah endometrial carcinoma
subtypes with a cross-sectional approach where each sample ituthisaas observed once at a time. The
study used 38 samples of paraffin blocks from endometrial carcicases that had been diagnosed at the
Laboratory of Anatomical Pathology, RSUP H. Adam Malik and the DepartmeAnhatomical Pathology,
Faculty of Medicine, Universitas Sumatera Utara. The research has obtained iparins® the Ethics
Committee for Health Research Implementation, Faculty of Medicine, Universitasesarigira, Medan with
no: 233/KEP/USU/2021. This study displays the frequency distributigratidnts with endometrial carcinoma
by age and based on its hystopathological subtypes at the Departm&natomic Pathology, Faculty of
Medicine, Universitas Sumatera Utara / H. Adam Malik Hospital, Medan.

We used a sample that had the inclusion and exclusion criteria. Where the inctiisita were slides and
paraffin blocks derived from post-hysterectomy tissue diagnosegaiktogicallyEC by hematoxylin-eosin
(HE) staining. Meanwhile, the exclusion criteria are missing or damagedipatafes and blocks that cannot
be re-evaluated and after the review is not an endometrial carcinoma.

The proportion score of the area of the stained cells was divided irtd08, 1 = 11-25%, 2 = 26-50%,
3= >51%. The staining intensity score was divided into: 0 = negative (unstained)veak positive, 2 =
moderate positive, 3 = strong positive. The final result is by addintheimrea proportion score and the
intensity score and is interpreted as a positive if the final scerd [23].

3. Results

In this study, 38 samples &C were found that met the inclusion and exclusion criteria at the H Adam
Malik General Hospital, Medan. Frequency distribution by age, histopathologicapsubtyd FAP expression
in endometrial cancer subtypes.

Data on the frequency distribution of patients with endometrial carcinoma bassge in this study had a
mean age of 55.5 years with a standard deviation of 11.4 ydtrghes youngest age are 31 years old and the
oldest are 84 years old. The age distribution of endometrial carcinoma pat&ninostly found in the age
group > 55 years, namely 20 cases (52.6%), followed by thé&4@&d& age group with 12 cases (31.6%), and
the least in the age group are 45 years old as many as 5 cases (15.8%)while based on the
histopathological subtype, endometrioid carcinoma was the most cosubtype in this study, as many as 35
cases (92.1%). The second most common subtype was clear cell carciithniz cases (5.2%). Serous
carcinoma subtype as many as 1 case (2.6%). Meanwhile, the otheresubitgmely mucinous carcinoma,
undifferentiated carcinoma and dedifferentiated carcinoma, were not foundhisn study. The
immunohistochemical expression of FAP was found in 28 cases (73pt#g, the negative expression was
found in 10 cases (26,3%). (Table 1).
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Table 1. Frequency distribution of endometdatcinoma patients based on age, histopathological subtype and
FAP expression in endometrial cancer.

Sample characteristics Total (n) Pecentage (%)
Age (years)
<45 years 6 15,8
46— 55years 12 31,6
> 55 years 20 52,6

Histopathological subtype

Endometrioid carcinoma 35 92,1%
Mucinous carcinoma - -
Serous carcinoma 1 2,6%
Clear cell carcinoma 2 5,3%
Mixed cell carcinoma - -
Undifferentiated carcinoma - -

Expression of FAP

Negative 10 26,3%
Positive 28 73,7%
Total 38 100

In this study, the most positive FAP expression was shown in tfearetrioid carcinoma subtype, namely
27 cases (77.14%), followed by the clear cell carcinoma subtype, whichoaas {50%). While in serous
carcinoma subtype, nothing was shown. (Table 2).

Table 2. Distribution of FAP expression by histopathological subtypaaddmetrial carcinoma

Endometrioid Clear Cdll Serous Total
carcinoma carcinoma carcinoma

FAP Negative 8 1 1 10
expression (22.86%) (50%) (100%) (26,32%)

Positive 27 1 0 28
(77,14%) (50%) (0%) (73,68%)

TOTAL 35 2 1 38

(100%) (100%) (100%) (100%)
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4. Discussion

Endometrial carcinoma samples in this study were 38 samples recordedartetiséorage software in the
medical records of Anatomical Pathology Unit RSUP H. Adam Malik Medan whichhe@tdlusion and
exclusion criteria.

According to WHO, the risk of endometrial carcinoma increases in oldgnen [L1]. This is in
accordance with the findings in this study where the most age grasip>55 years, with a mean age of 55
years. This study is in line with the research conducted by Li et ahwlivides endometrial cancer case®int
3 age groups, namely the 55-64 year age group which is the@agewith the highest proportion, followed by
the 65 years and <55 years age grolp.[The Women's Health Initiative (WHI) also published that the
incidence of endometrial cancer increased over time in women aged 50+84(amaual percentage change
20042009: 2.8%; 2005-2009: 3.3%; and 2002609 : 4.2%) 13]. Likewise with the Contastine study in 2019
which stated that the global prevalence of endometrial cancer in-2000D4 was most commonly found in pre
and post-menopausal women with the average age at diagnosis at thé4geat (>55 years]4]. This may
be due to prolonged exposure to estrogen, and the shift in the bafgmogesterone and estrogen that occurs
at menopause, with decreased production of progesterone, even smaitsaaiatirculating estrogen may not
be adequately balanced, leading to thickening of the endometrium aiitllypsgbsequent endometrial cancer.
Therefore, an increased risk of endometrial cancer also occurs inepogiausal women who use hormone
replacement therapy containing estrogen without a combination with pragesiéd, 15,15

The youngest age of patients with endometrial carcinoma foundsisttidy was at the age of 31 years.
This may be due to the occurrence of chronic anovulation (ircgstig ovarian syndrome) due to the high
endogenous estrogen levels that are common in obesity. In addition, misep@zhabnormalities and Lynch
syndrome are said to be associated with the pathogenesis of endomatiinea at a young age [16]17
Fadhlaoui et al. reported a case of endometrial carcinoma in a 27-year-oldroullipvoman with a history of
obesity and infertility. This is consistent with the hypothesis that theulstiony effect of estrogen on the
endometrium, if not counteracted by progesterone, can induce endometiiabganesis 18]. The study by
Son J et al. in 2019 retrospectively studied endometrial carcinoma patietgd frean January 2004 to August
2016 and found that out of a total of 551 patients, 103 of thera 40 years old (18.7%). Where in this study,
patients aged 40 years were associated with an excess body mass itfileB¢cause endometrial carcinoma
is rare in young women, the diagnosis during the reproductive gearsd be made with caution, as grade
endometrial carcinoma may mimic a state of severe atypical hyperplasia.rigeyquatients, an underlying
estrogen-related condition such as granulosa cell tumor, polycystic ovaiid®sity may be considerea(.

Based on the 2014 WHO classification, endometrial carcinoma is divided into sevéypéswdrcording to
histopathological features. However, of all these subtypes, in this studychessarnly found three subtypes,
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which were dominated by endometrioid carcinoma subtypes at 94.7%hémrdare two other histopathological
subtypes, namely serous carcinoma and clear cell carcinoma. Gthsistin accordance with the literature
which states that endometrioid carcinoma is the most common subtgpdarhetrial carcinoma which is about
89%, followed by serous carcinoma subtype around 4% and clear-cella@agcisubtype as much as 124]f
Subramaniam et al. also mentioned that endometrioid carcinoma representajdhgy of sporadic cases,
which is about 70-80% of endometrial carcinon2.[

In recent years, research on the relationship between cancer and therigno@nvironment related to
growth, invasion and metastasis has increased. Research has shostnothat fibroblasts, also known as
CAFs, can support tumorigenesis and tumor progression thmnmagly mechanisms, including proliferation,
angiogenesis, invasion, tumor survival and immune system suppreSsiosequent studies have shown that
FAP, which is a major marker of CAF, plays an important role énptogression of many tumors. FAP is
expressed in reactive CAF in the stroma and granulation tissue to suppedutheé healing process, but this
FAP is not expressed in normal adult tissue, so this FAP can be estiihtate the prognosis of a tumbr this
study, FAP was expressed mainly in the stroma and partiallyriortcells. This is in accordance with research
conducted by Jing Song, et al. in 2011 in endometrial carcinoma in WhiEhwas expressed mainly in the
stroma (89.9%)243].

In this study also found that the highest histopathological sehkifF-AP expression was in endometrioid
carcinoma. There has never been a study that assessed the expressionnohi#pathological subtypes of
endometrial carcinoma. The highest proportion of FAP expression wasnetribid carcinoma because the
largest sample in this study was that subtype. This study showedAiRas Falso partially expressed in tumor
cells. This result is in accordance with the research of Fang Liu et alstateal that FAP in endometrial
carcinoma can also be expressed in tumor cells other than in the s28ma [

5. Conclusion

After conducting research on 38 samples of endometrial carcinoma, it can be ednitiat the age
frequency of patients with endometrial carcinoma is the most in thgragp > 55 years (52.6%). Based on the
histopathological subtype, endometrioid carcinoma was the most commypesub this study, with 35 cases
(92.1%). Immunohistochemical expression of Fibroblast Activation Prokh®) in endometrial carcinoma
was the most positive in the endometrioid carcinoma subtype, namefs2g (77.14%).
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