Volume 7 « Issue 3 | 372

|
fortune o e

Journals HEALTH SCIENCES

’ ISSN: 2644-2906

L

Research Article

"uyl

7(3 mg.

\>\/Z/-—° ) ‘)
)

)

?

3

Relation of Mismatch Repair Deficiency in Endometrial Carcinoma and Its

Clinical Implication

Dr. Farhana Khatoon™!, Dr. Rowson Ara?, Dr. Subrina Meher?, Dr. Nasrin Akter?, Dr. Moushume Akther’, Dr. Sunzia

Sayed®, Prof Jannatul Ferdous’

Abstract

Introduction: The identification of MMR deficiency allows screening
for Lynch syndrome-associated endometrial carcinoma from sporadic
ECs. Therefore, identification of MMRd tumors has become critical for
patients with EC for therapeutic management, clinical decision making,
and prognosis.

Aim of the study: The aim of the study was to evaluate the relationship
between mismatch repair (MMR) deficiency and endometrial carcinoma,
and to explore its clinical implications.

Methods: This cross-sectional study was conducted at Bangabandhu
Sheikh Mujib Medical University (BSMMU), Dhaka, from March 2022
to February 2023 and included 49 consecutive endometrial carcinoma
patients undergoing surgical management. Eligibility was based on
histopathological confirmation. Surgical treatment included total
hysterectomy and bilateral salpingo-oophorectomy and pelvic and para
aortic Lymphdenectomy in eligible cases.. Data on clinicopathological
parameters were collected from histopathological reports. Statistical
analyses were conducted using SPSS version 23.0.

Result: In the study cohort, the most common age group among endometrial
cancer patients was 51-60 years, irrespective of MMR status. Among the
16 MMR deficient cases, isolated single protein loss was observed in 5
(31.25%), with MSH2 being the most frequently lost protein. Notably,
16 (32.70%) of the study participants exhibited loss of MMR protein
expression, indicative of MMR deficiency. Furthermore, MMR deficient
endometrial cancer demonstrated a higher prevalence of grade III tumors
8 (50.00%) and an increased risk of advanced FIGO stage (III & IV) by
4.274 times compared to MMR proficient cases.

Conclusion: The study underscores a significant 33% prevalence of
MMR deficiency in endometrial cancer, emphasizing the critical role
of immunohistochemical detection for Lynch Syndrome screening and
prognosis.
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Endometrial cancer is the 4th most commonly diagnosed gynecologic
malignancy in the world. It is the 11th most common cancer in Bangladesh
among the female population [1]. Endometrial carcinomas have been
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historically grouped into Bokhman type 1 and Bokhman
type 2. Bokhman type 1 endometrial carcinomas are of
the endometrioid subtype and arise in a background of
endometrial hyperplasia. This type of EC expresses hormone
receptors for estrogen and progesterone. Type 2 endometrial
carcinomas are of the serous subtype. This subtype arises in
the background of endometrial atrophy and expresses p53.
They are often high grade, warrant the use of chemotherapy,
and carry an unfavorable [2-5]. The limitations of these two
types are that about 10 to 19% of endometrial carcinomas
do not fit into either of the two types by histopathology or
molecular features [2-4]. Especially in the high-grade tumors,
these morphological subtypes have inter-observer variability
and so cannot be formally incorporated for risk stratification
[6] Recently, molecular characterization of EC has addressed
the etiologic heterogeneity. The Cancer Genome Atlas
(TCGA) research network reported four major molecular
subtypes of endometrial carcinoma with potential diagnostic,
prognostic, and therapeutic uses [4]. Microsatellite Instability
(MSI) has emerged as one of the major pathways in
endometrial carcinogenesis [6]. Mutation in DNA mismatch
repair (MMR) genes can be inherited, acquired (somatic), or
epigenetic. Women with Lynch syndrome have a substantial
increase in risk of developing endometrial cancer along
with colorectal cancer. However, the majority of patients
with MMR deficiency will not have an underlying Lynch
syndrome mutation. There are three ways to detect defects
in the MMR system: immunohistochemistry (IHC) for MMR
protein expression, polymerase chain reaction-based assays,
and MLHI1 promotor methylation analysis [7]. EC which
have intact expression of MMR protein are termed as MMR
proficient or MMR stable EC [8].

The identification of MMR deficiency allows screening
for Lynch syndrome-associated endometrial carcinoma from
sporadic ECs. Identification of patients with LS is important
as it provides an opportunity for surveillance testing, genetic
counseling, and risk-reducing measures to prevent LS-
associated cancers [9, 10]. Microscopic features associated
with MMR deficiency due to genetic mutation include
poor differentiation, mucinous features, signet ring cell
differentiation, mixed tumor histology, tumor cells growing
in a medullary-type pattern, increased tumor-infiltrating
lymphocytes, and a Crohn-like inflammatory infiltrate at the
tumor invasion front or periphery. With the recent advent
of molecular profiling, more patients are undergoing MMR
testing, and there is a growing population of patients found
to have abnormal MMR testing but negative germline testing
for Lynch syndrome. This group is referred to as MMR-
deficient or Lynch-like syndrome [11]. Clinicopathological
characteristics of MMR deficient EC are variable and have
implications for treatment [12, 13]. Improved survival is
also observed in non-endometrioid MMR deficient EC after
adjuvant radiation.
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MMR deficient EC is associated with high neoantigen
loads and an increase in the number of tumor infiltrating
lymphocytes. Pembrolizumab has been approved by the
Food and Drug Administration (FDA) for use in recurrent or
metastatic EC with MMR deficiency, irrespective of tumor
site or organ involved [14]. So MMR status can be considered
as a predictive biomarker to predict treatment efficacy of
immune checkpoint inhibitors. Therefore, identification
of MMRd tumors has become critical for patients with EC
for therapeutic management, clinical decision making,
and prognosis. This study aims to evaluate the relationship
between mismatch repair (MMR) deficiency and endometrial
carcinoma, and to explore its clinical implications in our
population.

Objectives

* The aim of the study was to evaluate the relationship
between mismatch repair (MMR) deficiency and
endometrial carcinoma, and to explore its clinical
implications.

Methodology & Materials

This cross-sectional observational study was conducted
at the Department of Gynecological Oncology, Bangabandhu
Sheikh Mujib Medical University (BSMMU), Dhaka, over a
12-month period from March 1, 2022, to February 28, 2023.
The study population comprised 49 consecutive patients with
histologically confirmed endometrial carcinoma who were
admitted for surgical management.

Inclusion Criteria

» Patients with histopathologically confirmed endometrial
carcinoma diagnosed by endometrial fractional curettage
or diagnostic D&C.

+ Patients admitted for surgical management in the
Gynecological Oncology department at BSMMU.

Exclusion Criteria

+ Patients with a history of preoperative chemotherapy or
radiotherapy.

» Patients with recurrent endometrial carcinoma.

Institutional approval was obtained from the Institutional
Review Board (IRB) of BSMMU, and ethical issues were
addressed according to the Helsinki Declaration. Informed
written consent was obtained from all participants after
explaining the study's purpose, objectives, and the right to
withdraw at any time. Baseline demographic information
(including age, occupation, and socioeconomic condition)
and medical history (personal and family history of cancers
suggestive of inherited cancer susceptibility) were recorded
through face-to-face interviews ensuring privacy and
confidentiality. All patients underwent surgical treatment,
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which included total hysterectomy and bilateral salpingo-
oophorectomy. Pelvic and/or para-aortic lymphadenectomy
were performed based on surgical risk factors such as
tumor grade, histology, cervical involvement, lymph
node enlargement, and depth of myometrial invasion as
assessed by pre-operative endometrial sampling, MRI, and
intra-operative  examination. Pathological examination
and immunohistochemistry (IHC) were performed in
the Pathology department of BSMMU. MMR protein
expression was evaluated through IHC, and pathological data
including tumor size, grade, lymphovascular space invasion,
myometrial invasion, cervical invasion, pelvic and para-aortic
lymph node involvement, adnexal involvement, and extent
of metastasis were obtained from histopathological reports.
Data were collected from patient files, marked with special
identification stickers, and recorded in a register. Statistical
analyses were carried out using SPSS version 23.0. The
association of MMR protein status with clinicopathological
parameters was assessed using Chi-square test, Fisher’s exact
test, and unpaired t-test. Odds ratios (OR) and their 95%
confidence intervals (CI) were calculated to determine the

Volume 7 « Issue 3 | 374

strength of associations. A p-value of <0.05 was considered
statistically significant.

Results

Figure 1 shows that the majority of endometrial cancer
patients were above 40 years of age. Among them, the 51-
60 years age group was the most common in both MMR
proficient and MMR deficient endometrial cancer (EC).
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Figure 1: Age distribution of the study participants. (n=49)

Table 1: Socio-demographic characteristics of the respondents stratified by MMR status (n=49).

Socio-demographic MMR proficient
MMR deficient (n=16) P value
characteristics (n=33)
n % n %
Age (years)
<30 1 3 0 0
31-40 3 9.1 1 6.3
41-50 4 12.1 3 18.8
20.849
51-60 18 54.5 7 43.8
61-70 6 18.2 5 31.3
MeantSD 55+10.1 55.6+10.6
Range (min-max) 24-70 32-70
Monthly income (Taka)
Low (<8,585 Tk) 4 12.1 4 25
Middle (8,586-1,04,391 Tk) 16 48.5 8 50 ©0.418
High (>1,04,391 Tk) 13 394 4 25
BMI (kg/m?)
18.5-24.9 12 36.4 4 25
25.0-29.9 2 6.1 2 125
230.0 19 57.6 10 62.5 20.776m
MeantSD 28.3+4.5 28.7+3.8
Range (min-max) 21.7-36 22.9-33
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Parity
Nulli 4 121 1 6.3
Primi 13 39.4 5 31.3
0.699"
Multi 13 39.4 7 43.8
Grand-multi 3 9.1 3 18.8
Oral contraceptive pill
Yes 11 33.3 4 25
0.553"
No 22 66.7 12 75
Menopause
Yes 28 84.8 12 75
£0.449ns
No 5 15.2 4 25

HMMR proficient
B MMR deficient

MMR deficiency

Figure 2: MMR protein status of the study participants (n=49)

Table 1 illustrates that the mean (£SD) age was almost
similar in both the MMR proficient and MMR deficient
groups. Nulliparity was more common in the MMR proficient
endometrial cancer (EC) group compared to the MMR
deficient EC group. Conversely, grand multiparity was more
prevalent in the MMR deficient EC group compared to the
MMR proficient EC group. The distribution of respondents
with respect to age, socioeconomic status, BMI, parity, use
of oral contraceptive pills (OCP), and menopausal status in
both MMR deficient and MMR proficient EC groups was not
statistically significant (p > 0.05).

Figure 2 shows that among the study participants, loss of
MMR protein expression (MMR deficient) was observed in
16 (32.7%), while intact expression (MMR proficient) was
observed in 33 (67.3%).

Table 2 illustrates that among the 16 MMR deficient
endometrial cancer (EC) cases, isolated single protein loss
was observed in 5 (31.25%), and multiple loss was observed
in 11 (68.75%). Among these, the most frequent loss of MMR
protein was isolated MSH2, and the combined loss of MLH1/
PMS2 was also noted. Only one case (6.3%) showed loss of
expression in all markers.

Table 3 illustrates that among the 16 MMR deficient
endometrial cancer (EC) cases, 8 (50%) were grade III

tumors. Loss of MSHG6 and all protein markers was observed
only in grade III tumors.

Table 4 shows that loss of MSH2 was found in both early
and advanced FIGO stages. Paired loss of MLH1/PMS2 was
found mostly in the early FIGO stage. Loss of all four protein
markers was found in the advanced FIGO stage.

Table 2: Distribution of the study participants according to
mismatch repair protein deficiency (n=16).

Mis.m.atch repair protein Frequency(n) Percentage
deficiency (%)
Single loss

MSH2 4 25
MSH6 1 6.3
Multiple loss

MLH1+ PMS2 4 25
MSH2+ MSH6 3 18.8
MLH1+ MSH2 2 12.5
MLH1+ MSH2+ PMS2 1 6.3
MLH1+ MSH2+ PMS2+ MSH6 1 6.3

Table 3: Pattern of Mismatch repair deficiency in relation to
Histopathological grading of endometrial cancer. (n=16).

Mismatch repair protein Histopathological grading
deficiency Grade | | Grade Il | Grade lll

MSH2 2 0 2
MSH6 0 0 1
MLH1+ PMS2 1 2 1
MSH2+ MSH6 1 0 2
MLH1+ MSH2 0 1 1
MLH1+ MSH2+ PMS2 1 0 0
MLH1+ MSH2+ PMS2+ MSH6 0 0 1
Total S 3 8
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Table 5 showed that MMR deficient endometrial cancer
(EC) was found almost entirely in Type I EC (15 out of 16),
had a higher grade and advanced FIGO stage but tended to
infiltrate less than 50% of the myometrium, and was absent
of lymphovascular space invasion (LVSI) compared to
MMR proficient EC. MMR proficient EC was found to be
significantly associated with prognostic factors, including
higher grade (grade III) and advanced stage (stage III/IV),
with P-values of 0.032 and 0.046, respectively. However, no
significant differences in LVSI and lymph node involvement
were found between the MMR proficient and MMR deficient
groups.
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Table 6 showed that MMR deficient endometrial cancer
(EC) had a reduced mean tumor size (3.8£1.8), increased
involvement of adnexae in 6 (37.5%) cases, more tendency
to cervical involvement in 5 (31%), and increased metastasis
beyond the uterus compared to MMR proficient EC. MMR
deficient EC was found to be significantly associated with
adnexal involvement and metastasis, with P-values of 0.01
and 0.024, respectively. However, no significant differences
were found in lower uterine segment involvement, cervical
involvement, or positive peritoneal cytology between the
MMR proficient and MMR deficient groups.

Table 4: Pattern of Mismatch repair deficiency in relation to FIGO staging (2009) of Endometrial cancer.

FIGO stage
Mismatch repair protein deficiency
Stage | Stage Il Stage Il Stage IV
MSH2 2 0 0 2
MSH6 0 1 0 0
MLH1+ PMS2 3 0 1 0
MSH2+ MSH6 0 2 1 0
MLH1+ MSH2 0 1 1 0
MLH1+ MSH2+ PMS2 1 0 0 0
MLH1+ MSH2+ PMS2+ MSH6 0 0 1 0
Table 5: Histological findings of the study participants stratified by MMR status (n=49).
MMR proficient
Variables MMR deficient (n=16)
(n=33) P value
n % n %
Histological type
Endometroid adenocarcinoma 30 90.9 15 93.8 20,605
Serous adenocarcinoma 3 9.1 1 6.3 '
Histopathological grading
Grade | 20 60.6 5 31.3
Grade Il 8 24.2 3 18.8 20.032°
Grade lll 15.2 8 50
Depth of myometrial invasion
<50% 19 57.6 11 68.8
20.333™
>50% 14 42.4 5 31.3
Lymph vascular space invasion
Positive 4 12.1 0 0
- 0.193"
Negative 29 87.9 16 100
LN involvement (n-24) (n-9)
Positive 3 12.5 2 22.2
20.597™
Negative 21 87.5 7 77.8
FIGO stage
Stage | 23 69.7 6 37.5
Stage Il 7 21.2 4 25
20.046°
Stage Ill 9.1 4 25
Stage IV 0 0 2 125
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Table 6: Histological findings of the study participants stratified by MMR status (n=49).
MMR proficient

Variables MMR deficient (n=16)
(n=33) P value
n % n %
Tumour size (cm)
<2.0 4 121 25
2.1-4.0 13 394 313
>4.0 16 48.5 43.8 °0.140"
Mean+SD 5+2.8 3.8+1.8
Range (min-max) 1.5-12 1-6.5
Adnexal involvement
Positive 2 6.1 375
a0.010®
Negative 31 93.9 10 62.5
Lower uterine segment involvement
Positive 14 42.4 5 313
a0.452n
Negative 19 57.6 11 68.8
Cervical involvement
Positive 6 18.2 5 31.3
a0.250"
Negative 27 81.8 11 68.8
Peritoneal cytology
Positive 3 9.1 0 0
a0.296"
Negative 30 90.9 16 100
Metastasis
Yes 3 9.1 375
a0.024s
No 30 90.9 10 62.5
Table 7: Multi variate logistic regression analysis for MMR deficient endometrial carcinoma.
Adjusted 95% ClI
P value
OR Lower Upper
Adnexal involvement 4.901 0.537 44.683 0.159n
Histopathological grade I 2.072 0.215 19.997 0.529m
Advance FIGO stage (Il & IV) 4.274 1.691 15.515 0.025°
Metastasis 0.948 0.078 11.592 0.967"

Table 7 showed that MMR deficient endometrial cancer
(EC) had a 4.274 (95% CI 1.691 to 15.515) times increased
risk of advanced FIGO stage (III & 1V). However, adnexal
involvement, histological grade, and metastasis were not
significantly associated with MMR proficient status.

Discussion

In this study, we observed the MMRP status of
endometrial cancer determined by immunohistochemistry,
and the clinicopathologic characteristics of 49 patients
with endometrial cancer. To our knowledge, this is the first
study evaluating MMR protein status in our population.
In this study, MMR deficiency (MMRd) was found in 16

(32.7%) patients and showed that MMRP deficiency status
in EC significantly associated with poor prognostic factors,
including stage, grade, adnexal involvement, and metastasis.
Frequency of MMRd in EC is quite variable in various studies.
In this current study, it was observed that the frequency of
MMRP-deficient cancers is consistent with previous studies
that reported MMR-related protein deficiency using IHC in
approximately 16% to 45% of endometrial cancer [15, 16]. In
this study, paired loss of MLH1/PMS2 4(25%) and isolated
loss of MSH2 4(25.0%) were the most frequent pattern of
loss of expression. A recent study by Jain et al [17] observed
out of 82 cases 27(33%) were MMRd and most common
pattern of MMR defect was combined loss of MLH1/ PMS2,
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17(21%) cases. Similarly, other studies conducted by Sharma
et al [18] and Hashmi et al [8] also shows the most common
loss of MMRP were the concurrent loss of MLH1/ PMS2.

In sporadic cases hypermethylation of promotor MLH1
appears to be most important mechanism for inactivation of
MMR genes rather than mutation in MMR gene. In a study
it was established that 77% of MMRd EC showed MLHI
promotor hypermethylation. MLH1 promotor methylation
was associated with loss of MLH1 expression with or without
concurrent loss of PMS2 expression. On the other hand, loss
of MSH2/MSH6 expression was found to be infrequent in
sporadic case [19] Hashmi et al [8] observed the mean age of
the patients in MMRd EC was 55+10 (34-70) years. Majority
of the patients were above 50 years of age (65.9%) and most
of the patients were post-menopausal (86.5%). In this current
study consistent result was observed, mean age was 55.0+10.1
year in MMR proficient EC with and 55.6 £10.6 year in MMR
deficient EC. In both MMR proficient and MMR deficient
EC, 72% and 74% were more than 50 years respectively.
Like the current study some author did not observe significant
difference in age in cases of EC with or without MMRD [20,
21, 22]. It has long been thought that LS-related EC occurs at
younger ages than in sporadic cases. Another study observed
the mean age at diagnosis for LS-related EC was 49 years
compared to 60 years for EC in the general population [23].
If an age cut-off of 50 years old had been selected for LS
screening, 60% of patients would have been missed [24].
As per recent NCCN guideline, 2020. MMRD testing and
screening for lynch syndrome has been recommended for all
patients of EC, irrespective of age. Kim et al [25] observed
88.4% of MMR deficient EC were endometroid variety and
11.6% were non endometroid variety. Other studies also
agree with recent findings that MMRP deficiency occur in
both type I and type II endometrial carcinoma and there is
no significant relation with histologic type and MMRD status
[15, 17]. In this study 93.8% of MMRD endometrial cancer
were Type I endometroid variety 6.3% was type Il variety
(serous carcinoma). And there was no significant association
with histologic type and MMRD status which is consistent
with the previous studies.

This study found that MMRP-deficient status was
significantly associated with unfavorable prognostic factors,
including histologic grade, advanced FIGO stage, adnexal
involvement, and metastasis in univariate analysis. However,
in multivariate analysis, only a significant relation was found
with advanced FIGO stage. This study observed that high-
grade (grade III) tumors were predominant (50%) in MMR-
deficient tumors, while low-grade (grades I and II) tumors
were predominant (84.8%) in MMR-proficient groups. The
difference was significant in univariate analysis. Among all
study populations, FIGO stage I was the most represented
stage (59.1%), whereas MMR-deficient tumors tended to have
more advanced stages (III, IV) compared to the other group
(p=0.04). For good reason, both metastasis (37.5% vs. 9.1%)
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and adnexal involvement (37.5% vs. 6.1%) were higher in
MMR -deficient tumors compared to MMR-proficient groups
(p=0.024 and 0.010, respectively). However, in multivariate
analysis, the association between MMR defect and advanced
FIGO stage was significant (p = 0.025) with an odds ratio of
4.274 (95% CI 1.69-15.51) for MMRd. Other studies have
reported mixed findings.

The NRG Oncology/Gynecologic Oncology Group 210
study also showed a significant association between MMRP
deficiency and advanced stage, higher grade, and LVSIL
Still, subgroup analysis revealed that the association with
higher-stage disease was limited to women whose tumors
had epigenetic MMR defects. McMeekin et al [6] and Kim
et al [26] reported that the MMRd cohort was older in
age (61 vs. 59; p = 0.001) and had a higher proportion of
grade 3 disease (17% vs. 9%; p<0.001) and was associated
with lymphovascular space invasion (LVSI) (28% vs.
18%; p=0.024) and lymph node involvement (7% vs. 5%;
p<0.001) compared to MMR-proficient EC. On the other
hand, other studies found that MMRP deficiency was
associated with lower tumor grade and localized stage, and
superficial myometrial invasion [27, 28]. Two large series
showed no significant relation in LVSI status and MMRD
status [29, 30]. In this study, no significant relation with
LVSI and lymph node involvement in MMRJd status was
found. Underreporting of LVSI status by pathologists and
the inclusion of only endometrioid variety and differences in
MMR typing may explain the difference between our study
and what was reported previously. To our knowledge, it is
still unclear why MMRP deficiency is associated with a poor
prognosis in endometrial cancer. The different methodologies
used to assess MMR abnormalities and the histological
variants of EC may account for the discordant findings [31].

Among other pathological characteristics in this study,
a smaller tumor size and less predominant involvement of
the lower uterine segment were characteristics of MMRd
EC. Whereas various other studies showed larger tumor size
and a significant predilection for LUS as characteristics of
MMRd EC [13, 22, 32]. On the other hand, in this study, a
higher tendency for cervical involvement (31.3% vs. 18.2%)
and adnexal involvement (37.5% vs. 6.1%) was observed
in MMRd EC compared to MMRp EC (31.3% vs. 18.2%),
which is supported by other authors [8, 32]. Both Kim et al
[25] and McMeekin et al [6] show a significant association
between MMRP-deficient cancers and poor prognosis,
but the differences in OS and DFS with MMR status were
not statistically significant; rather, MMRP-deficient status
tended to favor OS compared to MMRP-proficient status.
In a subgroup analysis, Kim et al [25] observed that a trend
toward better OS in MMRP-deficient cancers was more
prominent at advanced stages (III/IV) and in patients who
received adjuvant treatment. Adjuvant therapy shows a
four-fold advantage in MMR-deficient tumors compared to
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normal tumors [6] Reijnen et al [33] suggested that MMRP
deficiency may serve as a useful prognostic marker for
evaluating patient response to adjuvant radiation therapy.
MMRP-deficient tumors have a highly immunogenic
environment with upregulated immune checkpoints,
including the programmed death-1 pathway [34]. So, another
significance of MMR testing is the therapeutic benefit of
anti-PDL therapy in MSI-associated endometrial cancers. It
has been suggested that MSI-associated endometrial cancers
have a better response to anti-PDL therapy compared to
microsatellite-stable endometrial cancers [35]. This study
demonstrates that MMRP deficiency in endometrial cancer is
significantly associated with unfavorable prognostic factors,
including FIGO advanced stage, but no significant relation
with LVSI and deep myometrial invasion. However, patients
with MMRP-deficient tumors tend to have a better survival
rate, which may result from an enhanced response to adjuvant
treatment.

Limitations of the study
The study has several limitations:

* The study population was selected from a single tertiary
care hospital in Dhaka city. Therefore, the results may not
be generalizable to the broader population.

* The sample size was relatively small, which may limit the
statistical power of the study.

* Time and financial limitations restricted the scope and
scale of the research.

* The sample was taken purposively, introducing the
potential for selection bias that could influence the study’s
outcomes.

e The study was limited by the non-availability of further
confirmation of MMR protein status through genetic
testing, which could have provided more comprehensive
results.

Conclusion

The results of the study suggest a considerable frequency
of MMR deficiency (33%) in endometrial cancer within our
population. The most frequent patterns of MMR protein
loss were the combined loss of MLH1/PMS2 and isolated
MSH2. Immunohistochemical (IHC) detection of MMR
protein expression proves to be a simple, economical, and
rapid method that can significantly aid in the screening
of Lynch Syndrome (LS). This screening enables further
surveillance testing, genetic counseling, and risk-reducing
measures to prevent LS-associated cancers. This study also
demonstrates that MMR deficiency in endometrial cancer
is significantly associated with higher stages of the disease.
Identifying MMR-deficient tumors is crucial for therapeutic
management, clinical decision-making, and prognosis in
patients with endometrial carcinoma.
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