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Abstract

Background: The management of endometrial cancer has evolved with the integration of molecular
classification, minimally invasive surgery, sentinel lymph node mapping, and immune checkpoint
inhibitors. These advances have improved risk stratification and expanded treatment options across early-
stage and advanced disease.

Methods: This narrative review evaluated clinical guidelines, randomized trials, systematic reviews, major
prospective studies, and large relevant cohorts published between 2013 and 2026 using
PubMed/MEDLINE, Scopus, and Web of Science. Evidence was selected according to clinical relevance
and methodological strength, with emphasis on molecular classification, surgical staging, immunotherapy,
and regional implementation. No formal PRISMA-based screening or systematic evidence synthesis was
performed.

Main Findings: Molecular classification complements conventional risk assessment through POLEmut,
MMRd, p53abn, and NSMP subgroups. Minimally invasive surgery and sentinel lymph node mapping offer
less morbid staging approaches in selected patients. In advanced and recurrent disease, phase Il trials
including RUBY, NRG-GY018, DUO-E, and AtTEnd have demonstrated clinically relevant benefits from
immune checkpoint inhibitor-based strategies, with the greatest effects generally observed in
MMRA/AMMR tumors.

Conclusion: Endometrial cancer management is increasingly guided by molecular and biomarker-based
approaches alongside conventional histopathology and staging. The extent of implementation of these
strategies in Azerbaijan and the Caucasus remains insufficiently documented. Regional registries,
assessment of molecular testing capacity, and multicenter clinical data collection may help define current
practice and support future development.

Keywords: endometrial cancer; molecular classification; sentinel lymph node; immunotherapy; MMRd;
POLEmut; Caucasus.
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1 | Introduction

Endometrial cancer is one of the most
common malignant tumors of the female
reproductive  system. Because a large
proportion of patients are diagnosed at an
early stage, the overall prognosis is often
favorable. Nevertheless, recurrence and
disease-related mortality remain clinical
concerns in high-risk, locally advanced, and
metastatic disease [1].

For many years, treatment decisions were
based mainly on FIGO stage, histological
type, tumor grade, myometrial invasion, and
lymphovascular invasion. Although this
approach has been useful in clinical practice,
the different clinical courses observed among
patients ~ with  similar  morphological
characteristics have highlighted the need for
a broader understanding of tumor biology [2].

In 2013, the genomic classification
introduced by The Cancer Genome Atlas
provided a clearer picture of the molecular
heterogeneity of endometrial cancer. The
disease was divided into POLE-ultramutated,
microsatellite instability-hypermutated,
copy-number low, and copy-number high
groups, and these groups were shown to have
distinct clinical characteristics [3].

Subsequent studies adapted this approach
into a more practical clinical framework and
expanded the use of the POLE-mutated
(POLEmut), mismatch  repair-deficient
(MMRJd), p53-abnormal (p53abn), and no
specific molecular profile (NSMP) groups

[4].
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The 2023 revision of FIGO staging also gave
greater consideration to histological and
molecular information than previous systems
[5]. The ESGO-ESTRO-ESP guideline
published in 2025 further linked these
developments with risk assessment, surgical
management, adjuvant therapy, and the
management of metastatic or recurrent
disease [6].

Surgical management has also gradually
moved toward less invasive approaches.
Minimally invasive hysterectomy is widely
used in appropriate patients with early-stage
disease, while sentinel lymph node mapping
is accepted as a less morbid staging approach
compared with systematic lymphadenectomy

[7].

The aim of this review is to summarize
contemporary molecular, surgical, and
systemic treatment approaches in
endometrial cancer, discuss their role in
clinical practice, and highlight current
evidence gaps related to the implementation
of these strategies in Azerbaijan and the
Caucasus region.

2 | Materials and Methods

This work was prepared as a narrative review
combining current clinical evidence with a
regional implementation perspective rather
than as a systematic review. The structure and
reporting of the manuscript were informed by
the SANRA principles developed for the
quality assessment of narrative review
articles [8].
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The literature search was conducted using
PubMed/MEDLINE, Scopus, and Web of
Science. Search terms included “endometrial

9 <6

cancer,” “molecular classification,” “POLE,”
“POLEmut,” “mismatch repair,” “MMRd,”
“p53,” “p53abn,” “NSMP,” “FIGO staging,”

99 ¢y

“sentinel lymph node,” “indocyanine green,”

“minimally invasive surgery,”
“immunotherapy,” “dostarlimab,”
“pembrolizumab,” “durvalumab,”
“atezolizumab,” “Azerbaijan,” and
“Caucasus,” as well as appropriate

combinations of these terms.

The review focused mainly on international
clinical guidelines, randomized phase III
trials, systematic reviews, prospective
studies, and large clinically relevant cohorts
published between 2013 and 2026.
Publications were prioritized according to
their clinical relevance, methodological
quality, study size, and contribution to
current management. Larger and
methodologically stronger main search
period were retained when necessary to
provide historical or clinical context.

Table 1. Main Molecular Groups of Endometrial Cancer
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Because this was a narrative rather than a
systematic review, study selection was based
on relevance to the predefined clinical
themes rather than a formal PRISMA-based
screening algorithm. Formal duplicate
screening, risk-of-bias assessment, and
quantitative  evidence synthesis  were
therefore not performed.

For the section addressing Azerbaijan and the
Caucasus, only publicly available and
verifiable information was considered.
Where reliable regional data were
unavailable, this was presented as an
evidence gap rather than as evidence of
inadequate clinical practice or service
provision.

Molecular Classification and Risk-
Adapted Treatment
After molecular classification entered

clinical practice, it did not replace
conventional histopathological assessment
but instead became an additional source of
information that complements it. Validation
studies have shown that the molecular groups
are associated with different prognostic
characteristics [9].

Molecular Main feature General prognostic Clinical application

group profile

POLEmut POLE exonuclease-domain  Usually favorable De-escalation of treatment intensity is
mutation being investigated in selected patients

MMRd Loss of MMR proteins Heterogeneous Evaluation for Lynch syndrome and

and/or MSI-H

selection for immunotherapy

EY This work is licensed under a
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NSMP Absence of the other three Heterogeneous

molecular features

Assessed together with histology and
additional biomarkers

pS3abn Aberrant
alterations cases

pS3/TP53  Higher risk in most May support consideration of more

intensive treatment strategies

studies were generally prioritized over
smaller series reporting similar findings.
Landmark studies published outside the

Despite their high mutational burden,
POLEmut tumors often have a favorable
clinical course, which has led to investigation
of whether adjuvant treatment intensity may
be reduced in selected patients [10].
Treatment de-escalation in this setting
remains an area of ongoing clinical
investigation rather than a universal standard
applicable to all patients with POLEmut
tumors.

pS3abn tumors, in contrast, are generally
associated with a higher risk of recurrence.
Molecular analyses in high-risk endometrial
cancer have suggested that this group may
derive greater benefit from combined
adjuvant treatment in selected clinical
settings [11].

MMRd tumors have practical value both for
identifying patients who may require
evaluation for Lynch syndrome and as
biomarkers relevant to immunotherapy.
Assessment of MMR status can therefore be
useful not only for  prognostic
characterization but also for hereditary risk

EY This work is licensed under a

Creative Commons Attribution 4.0 International License.

evaluation and systemic treatment selection
[12].

NSMP remains a biologically and clinically
heterogeneous category. Risk assessment
within this group continues to depend on
integration of molecular findings with
histopathological characteristics and
additional biomarkers.

Surgical Management and Sentinel
Lymph Node Assessment

Total hysterectomy with bilateral salpingo-
oophorectomy remains the basis of surgical
treatment for early-stage endometrial cancer.
In appropriately selected patients, minimally
invasive surgery is associated with less blood
loss, shorter hospitalization, and faster
recovery.

Long-term results from the LAP2 trial
showed satisfactory oncologic outcomes with
laparoscopic surgery compared with open
surgery and supported the broader adoption
of minimally invasive approaches [13].

Sentinel lymph node mapping has also
become more widely wused for nodal
assessment in recent years. Although
systematic ~ lymphadenectomy  provides
information for nodal staging, it may be
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associated with complications such as
lymphedema and lymphocele formation [14].

The FIRES trial demonstrated high
diagnostic accuracy of sentinel lymph node
mapping for detecting nodal metastases [15].
The SENTOR study, which also included
higher-risk  histological groups, further
supported the practical value of this approach
when an appropriate mapping algorithm and
pathological ultrastaging are used [16].

Indocyanine  green-based  near-infrared
imaging is currently one of the commonly
used mapping techniques. However,
outcomes depend not only on technical
equipment but also on surgeon experience,
adherence to a standardized sentinel lymph
node algorithm, and access to pathological
ultrastaging.

Systemic Therapy and Immunotherapy

Carboplatin and paclitaxel have long been
among the main systemic treatment regimens
for advanced and recurrent endometrial
cancer. In recent years, immune checkpoint
inhibitors used in combination with
chemotherapy have expanded available
treatment options.

In the RUBY trial, the addition of
dostarlimab to carboplatin—paclitaxel
improved progression-free survival, with a
particularly pronounced benefit in the
dMMR/MSI-H  population [17]. The
magnitude and interpretation of benefit
should therefore be considered in the context
of the molecular subgroup and population
evaluated in the trial.
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In  NRG-GYO018, pembrolizumab in
combination with chemotherapy was
evaluated separately in dMMR and pMMR
cohorts. A progression-free survival benefit
was demonstrated in both cohorts, although
the relative benefit was substantially greater
in patients with AIMMR disease [18].

The DUO-E trial evaluated durvalumab in
combination with chemotherapy followed by
maintenance durvalumab, with or without
olaparib. The study provided additional
evidence supporting immunotherapy-based
maintenance  strategies in  advanced
endometrial cancer, while the role of specific
combinations and patient-selection
biomarkers continues to evolve [19].

In the AtTEnd trial, the addition of
atezolizumab to platinum-based
chemotherapy demonstrated clinical benefit
in the overall study population, with

particularly prominent effects observed in the
dMMR subgroup [20].
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Table 2. Major Phase III Immunotherapy Trials in Advanced and Recurrent Endometrial Cancer

Study Treatment approach Overall finding

RUBY Dostarlimab + carboplatin/paclitaxel ~ Clinical benefit, with particularly pronounced benefit in the
dMMR/MSI-H group

NRG- Pembrolizumab + PFS benefit demonstrated in both dMMR and pMMR

GY018 carboplatin/paclitaxel

cohorts, with greater relative benefit in IMMR disease

DUO-E Durvalumab + chemotherapy —
durvalumab + olaparib

Supported further development of immunotherapy-based
maintenance strategies

AtTEnd Atezolizumab +
carboplatin/paclitaxel

Clinical benefit with particularly prominent effects in the
dMMR population

These results demonstrate that the magnitude
of benefit from immunotherapy is not
uniform across all patients and highlight the
increasing clinical importance of molecular
characteristics when systemic treatment is
selected.

In recurrent disease, the combination of
pembrolizumab and lenvatinib has also
provided an additional systemic treatment
option following previous platinum-based
therapy, particularly in patients with pMMR
disease [21].

Regional Implementation Challenges

The integration of contemporary endometrial
cancer management into clinical practice is
not determined solely by the availability of
international guidelines. Molecular
pathology capacity, pathology quality,
surgical expertise, technical equipment, drug
availability, reimbursement models, and
multidisciplinary infrastructure may also
influence implementation. In Azerbaijan and

(@om
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the wider Caucasus region, broad multicenter
data  describing the frequency and
distribution of molecular testing, sentinel
lymph node programs, and use of newer
systemic therapies remain limited.

This lack of published regional data should
not be interpreted as evidence that these
approaches are unavailable or inadequately
implemented. Rather, it represents an
evidence gap regarding the extent,
consistency, and outcomes of
implementation across different institutions.

For this reason, rather than making broad
assumptions  about regional practice,
assessment through prospective registries,
institutional audits, and multicenter data
collection would provide a more reliable
description of current practice.

IARC data allow estimation of the overall
cancer burden in Azerbaijan but do not
provide detailed clinical information
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lymph node mapping, or center-specific
outcomes [22].

Table 3. Main Areas for Assessing Regional Implementation

Area Contemporary approach

Potential issue to assess at the regional level

Molecular

pathology appropriate

MMR, p53, and POLE testing when

Actual frequency and availability of testing

Surgical staging

Minimally invasive surgery and

Availability of ICG/NIR, standardized mapping

SLN mapping algorithms, and ultrastaging
Systemic therapy Biomarker-based chemo- Real-world access to contemporary treatments
immunotherapy
Multidisciplinary MDT and integration of molecular Use of molecular results in treatment decisions
care information

Data infrastructure  Registries and outcome monitoring

Systematic collection of treatment and survival
outcomes

In countries with different levels of
healthcare resources, gradual implementation
of new oncology technologies and adaptation
to local capacity may represent a practical
approach [23].

3 | Limitations and Future Directions

This review has several limitations. Because
it was prepared as a narrative review, a
formal PRISMA  screening  process,
systematic study-selection procedure, and
risk-of-bias assessment were not performed.

In addition, systemic treatment of
endometrial cancer is a rapidly evolving
field, and long-term overall survival results

EY This work is licensed under a
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from some immunotherapy trials continue to
mature.

Heterogeneity also remains within the
currently recognized molecular groups. In
particular, NSMP represents a heterogeneous
category that may eventually be subdivided
using additional molecular and
clinicopathological biomarkers.

The main limitation of the regional section is
the lack of broad, contemporary patient-level
data from Azerbaijan and the Caucasus.
Therefore, rather than providing definitive
conclusions regarding regional practice, this
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review primarily identifies areas in which
further data collection may be useful.

The RAINBO program, which evaluates
molecularly directed adjuvant treatment
strategies, represents an important example
of ongoing research designed to refine
treatment according to molecular
characteristics [24].

Several additional approaches are also under
investigation. These include circulating
tumor DNA and molecular residual disease
(ctDNA/MRD) monitoring, HER2-directed
and other biomarker-based targeted
therapies, novel immunotherapy
combinations, and digital or computational
pathology.

At present, these emerging strategies should
be regarded as areas of ongoing research or
evolving clinical application rather than
universally established components of
routine management. Further prospective
validation and integration into treatment
algorithms will be required before their role
can be defined more precisely.

6 | Conclusion

Contemporary endometrial cancer
management increasingly integrates
molecular classification with established
histopathological and anatomical assessment.
POLEmut, MMRd, NSMP, and p53abn
subgroups may refine prognostic assessment
and treatment selection, while minimally
invasive surgery and sentinel lymph node
mapping can reduce surgical morbidity in
selected patients. Immune checkpoint
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inhibitor-based strategies have expanded
treatment options in advanced and recurrent
disease, although benefit varies across
molecular subgroups and trial populations. In
Azerbaijan and the Caucasus, multicenter
data on molecular testing, sentinel lymph
node programs, access to modern therapies,
and patient outcomes are needed to better
characterize implementation and guide future
clinical development.

Declarations
Ethics Approval

Not applicable. This article is a narrative
review based exclusively on previously
published literature and did not involve
human participants, patient-level data, or
animal experiments.

Consent to Participate
Not applicable.

Consent for Publication
Not applicable.

Funding

The author received no external financial
support for the research, authorship, or
publication of this article.

Conflict of Interest

The author declares no conflicts of interest
related to this article.

Data Availability

39

Vol. 2 No. 3 (2026)
Review Article

DOI: 10.64288/hthd2b65
E-ISSN: 3106-4418



MedEpicent

Journal of Medical Education
and Clinical Research

No new datasets were generated or analyzed
in this study. All information discussed in
this review was obtained from previously
published and publicly available sources
cited in the manuscript.

References

L.

Crosbie EJ, Kitson SJ, McAlpine JN,
Mukhopadhyay A, Powell ME, Singh N.
Endometrial cancer.

2022;399(10333):1412-1428.

Lancet.

Creasman W. Revised FIGO staging for
carcinoma of the endometrium. Int J
Gynaecol Obstet. 2009;105(2):109.

Cancer Genome Atlas Research
Network. Integrated genomic
characterization of endometrial

carcinoma. Nature. 2013;497(7447):67-
73.

Talhouk A, McConechy MK, Leung S,
Yang W, Lum A, Senz J, et al
Confirmation of ProMisE: a simple,
genomics-based clinical classifier for
endometrial cancetr. Cancer.

2017;123(5):802-813.

Berek JS, Matias-Guiu X, Creutzberg C,
Fotopoulou C, Gaffney D, Kehoe S, et al.
FIGO staging of endometrial cancer:
2023. Int J Gynaecol Obstet.
2023;162(2):383-394.

Concin N, Matias-Guiu X, Cibula D,
Colombo N, Creutzberg CL, Ledermann
J, et al. ESGO-ESTRO-ESP guidelines
for the management of patients with

(@om
EY This work is licensed under a

Creative Commons Attribution 4.0 International License.

10.

11.

12.

Received: 8 September 2026
Revised: 20 September 2026
Accepted: 26 September 2026
Published: 30 September 2026

endometrial carcinoma: update 2025.
Lancet Oncol. 2025;26(8).
doi:10.1016/S1470-2045(25)00167-6.

Colombo N, Creutzberg C, Amant F,
Bosse T, Gonzalez-Martin A, Ledermann
J, etal. ESMO-ESGO-ESTRO consensus
conference on endometrial cancer:
diagnosis, treatment and follow-up. Ann

Oncol. 2016;27(1):16-41.

Baethge C, Goldbeck-Wood S, Mertens
S. SANRA—a scale for the quality
assessment of narrative review articles.
Res Integr Peer Rev. 2019;4:5.

Kommoss S,  McConechy MK,
Kommoss F, Leung S, Bunz A, Magrill
J, et al. Final validation of the ProMisE
molecular classifier for endometrial
carcinoma in a large population-based
case series. Ann Oncol.

2018;29(5):1180-1188.

Leon-Castillo A, de Boer SM, Powell
ME, Mileshkin LR, Mackay HJ, Leary A,
et al. Molecular classification of the
PORTEC-3 trial  for  high-risk
endometrial cancer: impact on prognosis
and benefit from adjuvant therapy. J Clin
Oncol. 2020;38(29):3388-3397.

Vermij L, Smit V, Nout R, Bosse T.
Incorporation of molecular
characteristics into endometrial cancer
management. Histopathology.

2020;76(1):52-63.

Ryan NAJ, Glaire MA, Blake D,
Cabrera-Dandy M, Evans DG, Crosbie
EJ. The proportion of endometrial

40

Vol. 2 No. 3 (2026)
Review Article

DOI: 10.64288/hthd2b65
E-ISSN: 3106-4418



MedEpicent

‘q - Journal of Medical Education
r— and Clinical Research

13.

14.

15.

16.

17.

cancers  associated  with  Lynch
syndrome: a systematic review and meta-
analysis. Genet Med. 2019;21(10):2167-

2180.

Walker JL, Piedmonte MR, Spirtos NM,
Eisenkop SM, Schlaerth JB, Mannel RS,
et al. Recurrence and survival after
laparoscopy
versus laparotomy for comprehensive

random assignment to
surgical staging of uterine cancer. J Clin
Oncol. 2012;30(7):695-700.

Frost JA, Webster KE, Bryant A,
Morrison J. Lymphadenectomy for the
management of endometrial cancer.
Cochrane Database Syst Rev. 2017;10.

Rossi EC, Kowalski LD, Scalici J,
Cantrell L, Schuler K, Hanna RK, et al.
A comparison of sentinel lymph node
biopsy to
endometrial cancer staging: the FIRES
trial. Lancet Oncol. 2017;18(3):384-392.

lymphadenectomy  for

Cusimano MC, Vicus D, Pulman K,
Maganti M, Bernardini MQ, Bouchard-
Fortier G, et al. Assessment of sentinel
lymph node biopsy vs lymphadenectomy
for intermediate- and high-grade
endometrial cancer staging. JAMA Surg.

2021;156(2):157-164.

Mirza MR, Chase DM, Slomovitz BM,
dePont Christensen R, Novak Z, Black
D, et al. Dostarlimab for primary
advanced or recurrent endometrial
cancer. N Engl J Med.
2023;388(23):2145-2158.

(@om
EY This work is licensed under a

Creative Commons Attribution 4.0 International License.

18.

19.

20.

21.

22.

23.

Received: 8 September 2026
Revised: 20 September 2026
Accepted: 26 September 2026
Published: 30 September 2026

Eskander RN, Sill MW, Beffa L, Moore
RG, Hope JM, Musa FB, et al
Pembrolizumab plus chemotherapy in

advanced endometrial cancer. N Engl J
Med. 2023;388(23):2159-2170.

Westin SN, Moore K, Chon HS, Lee JY,
Thomes Pepin J, Sundborg M, et al.
Durvalumab plus carboplatin/paclitaxel
followed by maintenance durvalumab
with or without olaparib in advanced
endometrial cancer: the phase 11l DUO-E
trial. J Clin Oncol. 2024;42(3):283-299.

Colombo N, Biagioli E, Harano K, Galli
F, Hudson E, Antill Y, et al
Atezolizumab and chemotherapy for
advanced or recurrent endometrial cancer
(AtTEnd): a randomised, double-blind,
placebo-controlled, phase 3 trial. Lancet
Oncol. 2024;25(9):1135-1146.
doi:10.1016/S1470-2045(24)00334-6.

Makker V, Colombo N, Casado Herraez
A, Santin AD, Colomba E, Miller DS, et
al. Lenvatinib plus pembrolizumab for
advanced endometrial cancer. N Engl J
Med. 2022;386(5):437-448.

International Agency for Research on
Cancer. Global Cancer Observatory:
International

Cancer Today. Lyon:

Agency for Research on Cancer; 2024.

Prager GW, Braga S, Bystricky B,
Qvortrup C, Criscitiello C, Esin E, et al.
Global cancer control: responding to the
growing burden, rising costs and
inequalities in access. ESMO Open.

2018:3(2).
41

Vol. 2 No. 3 (2026)
Review Article

DOI: 10.64288/hthd2b65
E-ISSN: 3106-4418



: : Revised: 20 September 2026
urnal of Medical Education Accepted: 26 September 2026

and Clinical Research

/ N\ ed E P icent Received: 8 September 2026
'qrﬁ Jo
F

Published: 30 September 2026

24. RAINBO Research Consortium.
Refining  adjuvant treatment in
endometrial cancer based on molecular
features: the RAINBO clinical trial
program. Int J Gynecol Cancer.
2023;33(1):109-117.  doi:10.1136/ijgc-
2022-004039.

42

—®
@ EY This work is licensed under a Vol. 2 No. 3 (2026)

Review Article
DOI: 10.64288/hthd2b65

Creative Commons Attribution 4.0 International License. E-ISSN: 3106-4418




