Pre prints.org

Article Not peer-reviewed version

Mismatch Repair, p53, and L1 Cell
Adhesion Molecule States
Influence the Response to
Chemotherapy in Advanced and
Recurrent Endometrial Cancer

Jung Chul Kim T , Byungsoo Ahn * ,Jung-Yun Lee . , Eunhyang Park i ,Yong Jae Lee, Eun JiNam,
Sang Wun Kim , Sunghoon Kim, Young Tae Kim

Posted Date: 4 July 2023
doi: 10.20944/preprints202307.0096.v1

Keywords: Endometrial neoplasms; molecular classification; Neural cell adhesion molecule L1 (L1CAM);
Prognosis; Recurrence; Survival

Preprints.org is a free multidiscipline platform providing preprint service that
is dedicated to making early versions of research outputs permanently
available and citable. Preprints posted at Preprints.org appear in Web of
Science, Crossref, Google Scholar, Scilit, Europe PMC.

Copyright: 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.



https://sciprofiles.com/profile/3020450
https://sciprofiles.com/profile/1017002
https://sciprofiles.com/profile/1999639
https://sciprofiles.com/profile/870689
https://sciprofiles.com/profile/1112707
https://sciprofiles.com/profile/2855246
https://sciprofiles.com/profile/1101909

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 4 July 2023 d0i:10.20944/preprints202307.0096.v1

Disclaimer/Publisher’'s Note: The statements, opinions, and data contained in all publications are solely those of the individual author(s) and

contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting
from any ideas, methods, instructions, or products referred to in the content.

Article

Mismatch Repair, p53, and L1 Cell Adhesion
Molecule States Influence the Response to
Chemotherapy in Advanced and Recurrent
Endometrial Cancer

Jung Chul Kim , Byungsoo Ahn 2*, Yong Jae Lee !, Eun Ji Nam !, Sang Wun Kim !, Sunghoon
Kim 7, Young Tae Kim !, Eunhyang Park ?* and Jung-Yun Lee *

1 Department of Obstetrics and Gynecology, Institution of Women’s Medical Life Science, Yonsei University
College of Medicine, Seoul, Korea

2 Department of Pathology, Severance Hospital, Yonsei University College of Medicine, Seoul, Korea

* Correspondence: jungyunlee@yuhs.ac (JYL), epark54@yuhs.ac (EP)

t These authors have contributed equally to this study.

Simple Summary: Based on previous evaluations of endometrial cancer prognoses according to
their molecular classifications, endometrial cancer has been reclassified and treatment guidelines
have been prepared. In addition, several markers have been proposed for predicting the prognosis
of endometrial cancer. This study evaluated the usefulness of chemotherapy as an initial treatment
for patients with advanced and recurrent endometrial cancer requiring adjuvant and palliative care,
using MMR-D, NSMP, and abnormal p53 as the markers showing the most promise for
classification. We aimed to confirm the usefulness of LICAM in patients with NSMP. This study
found chemotherapy useful as an initial treatment in each subgroup of chemotherapy-naive patients
with advanced and recurrent endometrial cancer. LICAM was confirmed to stratify the NSMP
group. Therefore, LICAM is considered the best option for treatment and follow-up based on the
expected recurrence and mortality rates in molecular subgroups of endometrial cancer.

Abstract: (1) Background: This study aimed to identify the recurrence and survival rates according
to the mismatch repair (MMR), p53, and L1 cell adhesion molecule (L1CAM) states in patients with
advanced and recurrent endometrial cancer receiving systemic chemotherapy.; (2) Methods: This
single-center retrospective cohort study included chemotherapy-naive patients (n=156) with
advanced-stage (III/IV) or recurrent endometrial cancer who were administered chemotherapy as
adjuvant therapy (n=112) or first-line palliative treatment (n=44) between January 2015 and June
2022. MMR and p53 states were assessed using PCR, and LICAM was tested using
immunohistochemistry in the no specific molecular profile (NSMP) group. The primary outcomes
were progression-free survival (PFS) and overall survival (OS).; (3) Results: Of the 156 patients, 62
(39.7%), 53 (34.0%), and 41 (26.3%) had NSMP, abnormal p53 (p53abn), and an MMR deficiency
(MMR-D), respectively. PFS and OS were longest in MMR-D, followed by NSMP, and were the least
in p53abn tumors (PFS: p=0.0006, OS: p=0.0013). After NSMP was classified according to positive or
negative LICAM status, the LICAM-negative group exhibited significantly lower survival rates
than the LICAM-positive group (PFS: p=0.0001, OS: p=0.0027); p53abn tumors were independent
prognostic factors for poor PFS (p=0.039 on the multivariable analysis).; (4) Conclusions: In
chemotherapy-naive patients with advanced and recurrent endometrial cancer, the best prognosis
after chemotherapy was obtained using MMR-D, followed by NSMP and p53abn tumors. The
L1CAM status is a useful new marker for stratifying NSMP in advanced and recurrent patients.

Keywords: endometrial neoplasms; molecular classification; neural cell adhesion molecule L1
(L1ICAM); prognosis; recurrence; survival
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1. Introduction

Endometrial cancer (EC) is the sixth most common cancer in women. Approximately 417,000
new patients are identified annually; approximately 97,000 die [1]. An increase in cases from 727 in
1999 to 3287 in 2019 has been observed in Korea. This increase is likely caused by increased exposure
to endogenous and exogenous estrogens associated with risk factors such as obesity, diabetes, and
increased life expectancy [2,3].

The Cancer Genome Atlas (TCGA) Research Network used whole-genome sequencing to divide
EC into four molecular subtypes: DNA polymerase epsilon (POLE)-mutated (ultra-mutated),
microsatellite instability-high (MSI-H, hypermutated), copy-number low, and copy-number high.
Prognoses differ according to the subtype [4].

The subtypes are more easily classified as mismatch repair (MMR) defective (MMR-D, an MSI-
H surrogate), POLE exonuclease domain mutant (a POLE-mutated surrogate), p53 wild type, and
p53 null/missense mutant (no specific molecular profile [NSMP] and p53-abnormal [p53abn],
surrogates of copy-number low and copy-number high, respectively). Sequencing the DNA of MMR
proteins, p53, and the POLE exonuclease domain is a surrogate for immunohistochemistry (IHC) in
TCGA classification [5]. Through this subgrouping, the European Society of Gynaecological
Oncology has recently suggested new treatment protocols [6]. However, despite these classifications
and treatment guidelines, studies on predicting chemotherapy prognoses according to the molecular
subtype have not been conducted in patients with advanced and recurrent EC who have not received
adjuvant chemotherapy as the primary treatment.

Among many studies on new markers beyond the current classification, the importance of
L1CAM, an L1 protein, is emerging. Therefore, evaluating whether a new classification using this
marker can be used for determining the prognoses of patients with advanced EC and recurrent EC
requiring primary adjuvant therapy is necessary [7]. Therefore, this study examined the prognoses
of patients with advanced and recurrent EC who received chemotherapy as adjuvant or palliative
therapy. Progression-free survival (PFS) and overall survival (OS) were studied to determine the
utility of LICAM as a prognostic marker for these patients.

2. Materials and Methods

This retrospective cohort study was conducted at the Severance Hospital of the Yonsei
University Health System (YUHS, 4-2023-0263).

2.1. Study population

Patients who met the following inclusion criteria during the period from January 2015 to June
2022 were identified: (1) advanced-stage (III/IV) and recurrent EC with the first recurrence after
diagnosis and never treated with chemotherapy, and (2) adjuvant therapy or treatment therapy after
recurrence.

2.2. Immunohistochemistry

Formalin-fixed paraffin-embedded slices (4 pm) were deparaffinized and hydrated using xylene
and alcohol solutions. Immunostaining was performed using a Ventana Benchmark XT automatic
immunostaining instrument (Ventana Medical Systems; Tucson, AZ, USA) according to the
manufacturer’s instructions. IHC for MMR proteins (MLH1, MSH2, MSH6, PMS2), p53, and LICAM
were performed using the following antibodies: MutL homolog 1 (MLH1, 1:50; BD Biosciences; San
Jose, CA, USA), MutS homolog 2 (MSH2, 1:200; BD Biosciences), MutS homolog 6 (MSHS, 1:100; Cell
Marque; Rocklin, CA, USA), PMS1 homolog 2 (PMS2, diluted 1:40, Cell Marque), p53 (clone DO-7,
1:300; Novocastra, Leica Biosystems; Newcastle Upon Tyne, UK), and L1ICAM (clone UJ127.11,
1:1000; Sigma; MO, USA).

For MMR proteins, tumors were considered aberrant if tumor cells showed a complete absence
of nuclear staining with a positive non-neoplastic internal control and intact if tumor cells exhibited
nuclear positivity. The p53 wild-type pattern was defined as weak focal positive staining. Aberrant
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P53 expression was classified into three patterns: overexpression (diffuse and strong nuclear staining
of >70% of tumor cell nuclei), no staining (complete absence of expression), and cytoplasmic
expression (cytoplasmic staining of tumor cells). LICAM evaluation was performed for patients in
the NSMP group. For LICAM evaluation, the percentage of positive membrane staining in tumor
cells was scored regardless of staining intensity; tumors with >10% positivity were considered
L1CAM-positive [8]. Two pathologists (B.A. and E.P.) reviewed all slides, blinded to the patient
characteristics and outcomes. If discrepancies occurred, discussion ensued until a consensus was
reached.

2.3. Statistical analysis

Statistical analyses were performed using SPSS statistics version 21.0 (IBM Corp., Armonk, NY,
USA) and Prism software (GraphPad; La Jolla, CA, USA). Clinical and demographic characteristics
among women were compared using Fisher’s exact test for categorical data and the Wilcoxon rank-
sum test for continuous data. The recurrence rate was calculated for each subgroup. PFS and OS were
compared among the subgroups using Kaplan—-Meier curves and log-rank tests. PFS was defined as
the period between surgery and recurrence or death. OS was defined as the period between surgery
and death. Both PFS and OS were censored at the last follow-up. Cox proportional hazards regression
was used to estimate the effect of molecular subtypes, adjusting for covariates for PFS and OS among
the subgroups. The clinical and demographic variables significant in the univariate analysis (p<0.05)
were included in the multivariable Cox model.

3. Results

3.1. Flow diagram(Figure 1)

A flow diagram of this study is presented in Figure 1. Between January 2015 and June 2022, 156
patients with advanced-stage/recurrent EC who underwent MMR and p53 tests were identified at
the Severance Hospital of YUHS. A total of 41, 62, and 53 patients were identified in the MMR-D,
NSMP, and p53abn groups, respectively (Figure 1). LICAM expression in the NSMP group was
confirmed using IHC. Of the 62 patients in the NSMP group, 41 were LICAM-negative and 20 were
L1CAM-positive; one patient did not have a specimen for IHC testing.
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Figure 1. Trial profile.

3.2. Study demographics(Table 1)

Assessment of the characteristics of the molecular-classification subgroups indicated that
women in the MMR-D group were younger; those in the p53abn group were older. Moreover, the
tumors in the MMR-D group had a relatively less advanced stage (68.3% stage III) and were
predominantly endometrioid (90.2%). The p53abn tumors displayed aggressive pathological features
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(73.6% grade 3, 49.1% non-endometrioid histology, 64.2% lymph-vascular space invasion [LVSI], and
more-advanced stages). Dividing the NSMP group based on L1CAM identified that the LICAM-
positive group had older age, more menopausal states, and aggressive pathologic features (50.0%
grade 3, 25.0% non-endometrioid histology, 55.0% LVSIL, and more advanced stages) compared with
the LICAM-negative group (Table 1).

Table 1. Demographic and clinical characteristics overall and by molecular classification and LICAM

status.
MMR-proficient
MMR-D NSMP- NSMP- Total 1
(N=41)  L1CAM() LICAM®) 1:;3_;';? (N=155) ~ PVaHe
(N=41) (N=20)
Age(years)
Mean (SD) 51.7(#9.5) 55.6(+10.7)  60.1(x9.4) 59.6(+10.7) 56.5(+10.7) 0.001
BMI
Mean (SD) 23.7(#4.5)  25.4(+4.0) 23.5(+3.9) 25.2(+5.3) 24.6(+4.6) 0.201
Parity
0 17(41.5%)  11(26.8%) 6(30.0%) 10(18.9%) 44(28.4%) 0.117
1 or more 24(58.5%)  30(73.2%) 14(70.0%) 43(81.1%) 111(71.6%)
Diabetes
No 35(85.4%)  33(80.5%) 17(85.0%) 46(86.8%) 131(84.5%) 0.863
Yes 6(14.6%) 8(19.5%) 3(15.0%) 7(13.2%) 24(15.5%)
Prior malignancies
No 38(92.7%)  41(100.0%)  19(95.0%) 45(84.9%) 143(92.3%) 0.053
Yes 3(7.3%) 0(0.0%) 1(5.0%) 8(15.1%) 12(7.7%)
CA-125 at diagnosis
Mean (SD) 130.4(+24.0) 95.5(+184.3) 59.1(67.6) 154.0(x307.2) 120.0(+220.1) 0.338
Histology
Endometrioid 37(90.2%)  34(82.9%) 15(75.0%) 27(50.9%) 113(72.9%) 0.002
Serous 0(0.0%) 2(4.9%) 1(5.0%) 10(18.9%) 13(8.4%)
Clear cell 2(4.9%) 1(2.4%) 1(5.0%) 4(7.5%) 8(5.2%)
MMMT 1(2.4%) 2(4.9%) 1(5.0%) 11(20.8%) 15(9.7%)
Adenocarcinoma  0(0.0%) 2(4.9%) 2(10.0%) 1(1.9%) 5(3.2%)
Neuroendocrine  1(2.4%) 0(0.0%) 0(0.0%) 0(0.0%) 1(0.6%)
Stage at diagnosis
I 28(68.3%)  27(65.9%) 12(60.0%) 28(52.8%) 95(61.3%) 0.457
v 7(17.1%) 4(9.8%) 5(25.0%) 13(24.5%) 29(18.7%)
Recur 6(14.6%) 10(24.4%) 3(15.0%) 12(22.6%) 31(20.0%)
Staging op pathological
grade
1 7(17.1%) 12(29.3%) 3(15.0%) 0(0.0%) 22(14.2%) <0.001
2 24(58.5%)  19(46.3%) 6(30.0%) 14(26.4%) 63(40.6%)
3 9(22.0%) 9(22.0%) 10(50.0%) 39(73.6%) 67(43.2%)
none 1(2.4%) 1(2.4%) 1(5.0%) 0(0.0%) 3(1.9%)
Staging op LVSI
No 15(36.6%)  22(53.7%) 7(35.0%) 19(35.8%) 63(40.6%) 0.055
Yes 25(61.0%)  19(46.3%) 11(55.0%) 34(64.2%) 89(57.4%)
Missing 1(2.4%) 0(0.0%) 2(10.0%) 0(0.0%) 3(1.9%)
Radioth
erapy
No 16(39.0%)  27(65.9%) 11(55.0%) 34(64.2%) 88(56.8%) 0.049

Yes 25(61.0%)  14(34.1%)  9(45.0%)  19(35.8%) 67(43.2%)
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*Abbreviations: Recur, recurrent endometrial cancer; MMR-D, mismatch repair protein deficiency; NSMP, no
specific molecular profiled; p53abn, abnormal p53; BMI, body mass index; MMMT, malignant mixed Miillerian
tumour; LVSI, lymph-vascular space invasion.

3.3. Survival result and multivariable analysis by molecular classification in advanced stage and recurrent
endometrial cancer

In the overall cohort, PFS and OS were the longest for MMR-D, followed by NSMP and p53abn
tumors (Figure 2-A; PFS: p=0.0006, OS: p=0.0013). After NSMP classification according to the LICAM
status, the LICAM-negative group exhibited longer PFS and OS than the L1CAM-positive group
(Figure 2-B; PFS: p=0.0001 and OS: p=0.0030).
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Figure 2-A. Progression free survival(PFS) and overall survival(OS) in molecular classification.
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Figure 2-B. Progression free survival(PFS) and overall survival(OS) in molecular classification with
L1CAM.

When PFS and OS were compared between patients with stage III disease who received adjuvant
therapy and those with stage IV or recurrent disease who received palliative treatment, significant
differences in PFS were confirmed based on the molecular subtype and L1ICAM status in both groups
(Supplement 1-A; PFS: p=0.0205 for molecular subtype and PFS: p=0.0018 for molecular subtype with
L1CAM, Supplement 1-B; PFS: p=0.0045 for molecular subtype and PFS: p=0.0097 for molecular
subtype with LICAM). A significant difference in OS was also found, except for the molecular
subtypes with LICAM in the adjuvant therapy group. A difference in the overall tendency was also
identified (Supplement 2-A; OS: p=0.0236 for molecular subtype and OS: p=0.0577 for molecular
subtype with LICAM, Supplement 2-B; OS: p=0.0325 for molecular subtype and OS: p=0.1977 for
molecular subtype with LICAM).
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Supplement 2-A. Overall survival for adjuvant treatment in molecular classification with LICAM.
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Supplement 2-B. Overall survival for palliative treatment in molecular classification with LICAM

In the multivariate analysis (Table 2), age, stage, and molecular classification exhibited a trend
toward significance for PFS (p=0.010, p=0.009, and p=0.039, respectively). Body mass index (BMI) was
significantly associated with OS (p=0.018). For PFS, the hazard ratios (HRs) for stage IV and stage III
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recurrent EC were 2.137 (CI: 1.098-4.160) and 2.335 (CI: 1.240—4.398), respectively. The HRs for MMR-
D and p53abn for NSMP were 0.579 (CI: 0.258-1.300) and 1.599 (CI: 0.911-2.806), respectively. The
HR for age was 1.036 (CI: 1.009-1.064), and the HR for BMI was 0.866 (CI: 0.768-0.976) for OS.

Table 2. Multivariable Survival Analysis in the Confirmation Cohort (n=156) Using Parameters
Available at the Time of Diagnosis.

PFS, 61 of 154 Events 0OS, 20 of 152 Events

Variable [Ref] HR (95% CI) p value HR (95% CI) p value
Age 1.036(1.009-1.064) 0.010
Stage [III] 0.009

v 2.137(1.098-4.160)

Recur 2.335(1.240-4.398)
CA-125 1.001(1.000-1.002) 0.061
BMI 0.866(0.768-0.976) 0.018
Radiotherapy[No] 0.074

Yes 0.367(0.122-1.101)
Molecular
classification 0.039 0.172
[NSMP]

MMR-D 0.579(0.258-1.300) 0.000(0.000-5.407E173)

p53abn 1.599(0.911-2.806) 2.430(0.960-6.151)

*Abbreviations: HR, hazard ratio; Recur, recurrent endometrial cancer; MMR-D, mismatch repair protein
deficiency; NSMP, no specific molecular profiled; p53abn, abnormal p53; BMI, body mass index.

4. Discussion

We confirmed that PFS and OS were the worst for the p53abn subtype (p53abn<NSMP<MMR-
D) of advanced/recurrent EC after the first chemotherapy. This study compared PFS and OS after
chemotherapy in patients with advanced or first recurrent EC and not at all stages of EC. Therefore,
it is valuable as a predictor for patients undergoing corresponding treatment. For these differences,
in the Ruby Trial, which compared the difference between the platinum-based chemotherapy and
chemotherapy with dostarlimab according to the MMR status in advanced/recurrent EC, the MMR-
D and MMR-proficient (MMR-P) groups that underwent platinum-based chemotherapy had 24-
month PFS rates of 15.7% and 18.8%, respectively [9]. In contrast, in the GY-018 trial comparing the
difference between platinum-based chemotherapy and chemotherapy with pembrolizumab
according to MMR status in advanced/recurrent EC, the MMR-D with chemotherapy group exhibited
a better prognosis than the MMR-P with chemotherapy group [10]. This difference appears to depend
on the patients who participated in the studies. In the present study, 43.59% of the 156 patients
received radiotherapy, compared to 18.1% in the Ruby Trial.

In addition, in this study, 61.0% of the patients received radiotherapy in the MMR-D group, but
only 20% received radiotherapy in the Ruby study, justifying the differences in the results. Also, in
the GY-018 trial, 42.7% in the MMR-D group and 39.6% in the MMR-P group received radiotherapy,
suggesting that there may be differences depending on radiotherapy treatment [9,10]. In the
PORTEC-3 study, the 5-year failure-free survival rates of patients with stage IIl EC treated with
radiotherapy and chemoradiotherapy were reported to be 58.4% and 70.9%, respectively, which
appears to indirectly explain the increase in PFS in this study [11].

In the NRG/GOGO0210 study and as reported by Kim et al,, whereby adjuvant therapy was
administered to MMR-D and MMR-P patients in all stages of EC, the difference between both groups
was affected by another risk factor that was confirmed in the univariate and multivariate analyses
[12,13]. This study’s multivariable analysis revealed that age, stage, and molecular classification were
associated with PFS and that BMI was associated with OS.

These risk factors guide treatment decisions, as suggested in various guidelines. In the current
ESGO/ESTRO/ESP guidelines published in 2020, the molecular classification, which shows the
difference between PFS and OS, was integrated to form a new classification. Risk factors


https://doi.org/10.20944/preprints202307.0096.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 4 July 2023 d0i:10.20944/preprints202307.0096.v1

(histopathological type, grade, myometrial invasion, LVSI, etc.) were combined to classify the risk
groups as low, intermediate, high-intermediate, high, and advanced metastatic. However, despite
the bias of these risk factors, this study confirmed a clear difference in each molecular classification
group using chemotherapy. There are implications that molecular classification can be used as a
predictor to evaluate the prognosis of patients after chemotherapy [6,14].

Recently, various studies have been conducted on additional markers with characteristics other
than those of the four existing molecular classifications [15]. Kommos et al. suggested that LICAM is
a risk factor for stratifying patients with NSMP. LICAM (CD171) is known to be closely associated
with the epithelial-to-mesenchymal transition as a substance related to tumor cell motility and
showed a significant difference between specific survival and OS in EC [7]. The subgroup of NSMP-
L1CAM-positive tumors associated with high histological grade and high International Federation
of Gynecology and Obstetrics stage had as poor an outcome as p53abn tumors [7,15]. Based on the
study of LICAM in EC, the PORTEC-4a study is underway to confirm the results of adjuvant
radiotherapy by newly defining favorable, intermediate, and unfavorable groups through molecular
classification and additional LICAM and CTNNBI1 results as new markers in patients with early-
stage EC [16]. In the present study, LICAM was used as a new marker to stratify patients in the NSMP
group. We found differences in PFS and OS in the NSMP group in patients with advanced-
stage/recurrent EC using LICAM IHC results.

Various studies have demonstrated that the p53abn subtype exhibits a poor prognosis compared
with that for other subtypes, and there are no treatment options other than chemotherapy. In this
study, the prognosis of this group was poorer than that of the other groups. Samarnthai et al.
observed that TP53 mutations are more common in type II EC, which is generally known to progress
rapidly and has a poorer prognosis than type 1 EC [17]. Moreover, TP53 mutations can be identified
through abnormal p53 IHC results, such as complete absence, overexpression, and cytoplasmic
expression of p53 [18]. If proper repair of DNA damage is not achieved, apoptosis proceeds through
apoptosis-signaling genes, such as BAX, PUMA, Nox, and PERP. Since carcinogenesis can occur
when there is a functional abnormality in p53, the inability of this repair mechanism can be
considered the potential underlying mechanism reflecting the poor prognosis of the p53abn subtype
[19].

Conversely, in the case of the MMR-D subtype, as a highly immunogenic tumor, it induces the
upregulation of tumor-infiltrating lymphocytes by producing high levels of tumor mutant antigen.
Through this, the cell-mediated anti-tumor response increases, which appears to be related to
prolonged survival [20].

Recently, based on the similar molecular profiles of p53abn and high-grade serous ovarian
cancer (HGSOC) using TCGA genomic analysis [4], the development of a treatment protocol using
poly (ADP-ribose) polymerase inhibitors has been considered because HGSOC possesses the
characteristics of homologous recombination deficiency [20].

Additional classification using new markers, such as L1ICAM, is expected to offer various
treatment options. Chung et al. demonstrated that using progestin in MMR-D patients yielded a poor
response, evident from the lower complete or partial remission rates in terms of the best overall
response in early EC compared to that in other molecular classification groups. Therefore, molecular
classification could be used as an indicator to determine EC treatment options for women of
childbearing age who need fertility preservation [21]. Although LICAM was useful as a classification
marker in the NSMP group in this study, if molecular classification is refined through additional
research, it is expected to provide other treatment options, such as fertility preservation in patients
with EC.

Since the development of the Proactive Molecular Risk Classifier for Endometrial Cancer
(ProMisE) molecular classification was announced, classification methods using new diagnostic
methods besides IHC have garnered attention. One method involves using cervical swab-based
genomic DNA (gDNA) of EC through the conventional pap smear technique [22]. The research team
verified the loss of MSH2 or MSH6 and aberrant p53 expression using cervical swab-based gDNA
and confirmed its value as a tool that can be used to layer ProMisE molecular classification based on
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tests and stratification. Although only the IHC test technique was used in our study, we expect that
rapid treatment of the patient and subsequent treatment plan determination will be possible through
the non-invasive early diagnosis and classification of EC.

TCGA Research Network reported that POLE (ultra-mutated) was identified in 7% of all
endometrial cancers. Therefore, even in this study, there was a limitation in that it was difficult to
exclude the possibility that the corresponding group exists in another molecular subtype [4].
Currently, there is no method for confirming POLE mutations using IHC. However, a technology
that can detect POLE mutations using Droplet Digital PCR (ddPCR) developed recently has reached
the commercialization stage. This test was designed to detect POLE mutations in exons 9 (P286R,
S5297F), 13 (V411L), and 14 (A456P, S459F). Mutations can be confirmed using ddPCR, which exhibits
higher specificity and sensitivity than real-time PCR [23]. Further, since the expression of the POLE
mutation subtype is low in advanced/recurrent EC, it is unlikely to affect the results of this study
significantly [24]. In the future, if the prognosis and characteristics of patients by molecular subtype
are more clearly confirmed using this technology, it will be useful in guiding treatment protocols.

5. Conclusions

In chemotherapy-naive patients with advanced and recurrent EC, the most favorable post-
chemotherapy PFS and OS were observed for MMR-D, followed by NSMP and p53abn tumors, and
the L1CAM status in the NSMP subtype showed a difference in PFS and OS.
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