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Adjuvant Radiotherapy and 
Systemic Therapy 

in Endometrial Cancer
in Post Molecular Sub-Typing Era



Endometrial Cancer | Why Endometrial Cancer?

The endometrial cancer landscape 
has changed markedly over the last 30 years 

Endometrial cancer (EC) is a heterogeneous disease 
with a rising incidence worldwide.
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Endometrial Cancer | Why Endometrial Cancer?
Endometrial cancer presents in most women at an early stage confined to the 

uterus and initial treatment is by hysterectomy. 
Postoperative treatment is indicated for intermediate and high risk patients 

defined by age, tumor type, stage, grade and 
the presence or absence of lymphovascular space invasion
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Endometrial cancer (EC) is a heterogeneous disease  

Swift BE, Gien LT. Incorporating Molecular Diagnostics into Treatment Paradigms for Endometrial Cancer. Curr Treat Options Oncol. 
2022 Aug;23(8):1121-1134. doi: 10.1007/s11864-022-00993-x. Epub 2022 Jul 6. PMID: 35793055.

The treatment of endometrial cancer has recently undergone a 
paradigm shift 

from using traditional clinical-pathologic factors to 
molecular characterization for

prognosis and selection of treatment.
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Bokhman classification The Cancer Genome Atlas classification



Vermij et al., British Journal of Cancer (2023) 128:1360 – 1368
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Multiple Classifiers
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Galant, N.; Krawczyk, P.; Monist, M.; Obara, A.; Gajek, Ł.; Grenda, A.; Nicoś, M.; Kalinka, E.; Milanowski, J. Molecular Classification of 
Endometrial Cancer and Its Impact on Therapy Selection. Int. J. Mol. Sci. 2024, 25, 5893. https://doi.org/10.3390/ijms25115893



Selective ProMisE Testing Protocol
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Talhouk A, Jamieson A, Crosbie EJ, Taylor A, Chiu D, Leung S, Grube M, Kommoss S, Gilks CB, McAlpine JN, Singh N. Targeted Molecular Testing in Endometrial 
Carcinoma: Validation of a Clinically Driven Selective ProMisE Testing Protocol. Int J Gynecol Pathol. 2023 Jul 1;42(4):353-363. doi: 
10.1097/PGP.0000000000000898. Epub 2022 Oct 5. PMID: 36731023.

Cost and access are major barriers to universal testing Pro 
active M olecular R is k Classifier for E ndometrial Cancer 

(ProMisE) , particularly POLE analysis.
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Endometrial Cancer : Molecular Classification and Outcomes

Molecular subtyping: prognostic and predictive value
Patients Divided Into TCGAsubgroups

100 hypothetical patients with newly diagnosed endometrial cancer

• Prognostic value of molecular classification of high-risk  
endometrial cancer for benefit from chemotherapy

• 83% and 17% of endometrial cancer can be classified as  
endometrioid and non endometrioid, respectively

410 patients with successful molecular testing
‒ 23% p53abn: p53 abnormal
‒ 12% POLEmut: POLE ultramutated
‒ 33% dMMR: mismatch repair deficient
‒ 32% NSMP: no specific molecular profile

MacKay. Oncotarget. 2017;8:84579. León-Castillo. JCO. 2020;38:3388.



ESGO-ESTRO-ES and ESMO Guidelines, Endometrial Cancer









Molecular subtypes of endometrial cancer: Implications for adjuvant treatment strategies

Intl J Gynecology & Obste, Volume: 164, Issue: 2, Pages: 436-459, First published: 31 July 2023, DOI: (10.1002/ijgo.14969) 

Molecular-directed adjuvant treatment strategies 
will improve clinical outcomes and reduce toxicity

of unwarranted therapies in women with endometrial cancer.
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Case Presentation
A 58 y/o woman (G3P3) with a history of post menopausal vaginal bleeding from 3 months ago.  
• BMI=32 kg/m2
• PMH: Diabetes, HTN and breast cancer luminal A from 10 years ago that is disease free
• DH: Tamoxifen 20 mg/day/5 years
• FH:  Colon cancer in her sister in 45 y/o
• PE & BME & SPE: uterine is bigger than normal size
• Pap smear: (-)
• Performance status: 1 ؟تسھ لااب رطخ رد محر ناطرس ھب لاتبارظن زا رامیب ایآ

 تست ماجنا و کیتنژ هرواشم ھب زاین رامیب ایآ ھچخیرات ھب ھجوت اب
؟دراد یصاخ

 یریگشیپ یارب یصاخ ھیصوت تشادن تملاع رگا درف نیا ھب ایآ
؟دوش یم محر ناطرس ھب لاتبا زا



Risk Factors of Endometrial Cancer

üHypertension 
üDiabetes
üOther diseases associated with elevated estrogen levels, such as:

• late menopause 
• high body mass index (BMI). 

üTamoxifen
• Certain patterns of dietary intake have also been associated with a higher risk 

of endometrial cancer. 

On the contrary,
the use of certain contraceptive medications reduces

the risk of developing endometrial cancer.

Baker-Rand, H.; Kitson, S.J. Recent Advances in Endometrial Cancer Prevention, Early Diagnosis and 
Treatment. Cancers 2024, 16, 1028. https://doi.org/10.3390/cancers16051028



Advances in Endometrial Cancer 
Prevention

• Given the strong association with modifiable risk factors, 
endometrial cancer appears eminently suited to primary disease 

prevention, with modelling suggesting that 
• up to 60% of endometrial cancer cases could be potentially 

prevented.

• Weight Management
• Hormonal Chemoprevention
• Aspirin 
• Metformin (-)

Baker-Rand, H.; Kitson, S.J. Recent Advances in Endometrial Cancer Prevention, Early Diagnosis and 
Treatment. Cancers 2024, 16, 1028. https://doi.org/10.3390/cancers16051028
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Recommendations:
• To identify patients with Lynch syndrome and triage for germline mutational analysis, MMR IHC (plus analysis of 

MLH1 promotor methylation status in case of immunohistochemical loss of MLH1/PMS2 expression) or MSI tests 
should be performed in all endometrial carcinomas, irrespective of histologic subtype of the tumour [III, B]. 
• Endometrial carcinoma patients identified as having an increased risk of Lynch syndrome, should be offered 
genetic counselling [III, B]. 
• Surveillance for endometrial carcinoma in Lynch syndrome mutation carriers should in general start at the age of 
35 years, however individual factors need to be taken into consideration (tailored surveillance programmes). The 
decision on the starting age of surveillance should integrate knowledge on the specific mutation and history of onset 
of events in the family [IV, B]. 
• Surveillance of the endometrium by annual transvaginal ultrasound (TVUS) and annual or biennial biopsy until 
hysterectomy should be considered in all Lynch syndrome mutation carriers [IV, B].

Hysterectomy and bilateral salpingo-oophorectomy, to prevent endometrial and ovarian cancer, should be 
performed at the completion of childbearing and preferably before the age of 40 years.

All the pros and cons of prophylactic surgery must be discussed including the risk of occult gynaecological cancer 
detection at prophylactic surgery.

Oestrogen replacement therapy should be suggested if bilateral salpingo-oophorectomy is performed in 
premenopausal women [IV, B].



Identifying High-Risk Women
Lynch syndrome (HNPCC):

• Highest-risk group
• A 40–60% lifetime risk of endometrial cancer 
• Was checked for DNA mismatch repair genes mutations 
(MLH1, MSH2, MSH6 and PMS2) by IHC.

• Benefit from surveillance for colorectal malignancies 
Whose affected female relatives

should be offered a risk-reducing hysterectomy +_BSO 
from the age of 40 years.

Dominguez-Valentin, M., et al. Risk-reducing hysterectomy and bilateral salpingo-oophorectomy in female heterozygotes of pathogenic 
mismatch repair variants: a Prospective Lynch Syndrome Database report. Genet Med 23, 705–712 (2021).

؟PMS2+MSH6 طقف ای دینک یم ھیصوت ار تست4 رھ رامیب نیا یارب ایآ



Case Presentation
A 58 y/o woman (G3P3) with a history of post menopausal vaginal bleeding from 3 months ago.  

• BMI=32 kg/m2
• PMH: Diabetes, HTN and breast cancer luminal A from 10 years ago that is disease free
• DH: Tamoxifen 20 mg/day/5 years
• FH:  Colon cancer in her sister in 45 y/o
• PE & BME & SPE: uterine is bigger than normal size
• Pap smear: (-)
• Performance status: 1
• Genetic consultant not done
• Ca 125 = 21.1 U/mL

؟دیقفاوم مدق نیلوا رد لانیژاو یفارگونوس تساوخرد اب ایآ
؟تسا مادک حجرا یریگھنومن شور

 تساوخرد مھ زاب ،دوب یعطق یسانش بیسآ شرازگرگا ایآ
؟دوب مزلا ددجم یسررب





Case Presentation
A 58 y/o woman (G3P3) with a history of post menopausal vaginal bleeding from 3 months ago.  
• BMI=32 kg/m2
• PMH: Diabetes, HTN and breast cancer luminal A from 10 years ago that is disease free
• DH: Tamoxifen 20 mg/day/5 years
• FH:  Colon cancer in her sister in 45 y/o
• PE & BME & SPE: uterine is bigger than normal size
• Pap smear: (-)
• Performance status: 1
• Genetic consultant not done
• Ca 125 = 21.1 U/mL

؟دینک یم ھلحرم نیا رد رلاوکلوم یسررب ھب ھیصوت امش ایآ
؟دنکیم داجیا امش یحارج عون یریگ میمصت رد یرییغت رلاوکلوم یسررب ایآ

؟Surgical Staging ؟یموتاراپلا ای یپوکساراپلا

؟دینک یم ھلحرم نیا رد imaging یسررب ھب ھیصوت امش ایآ





Devita 2023



Endometrial Cancer Stratification?

Kopatsaris, S.; Tsakiridis, I.; Kapetanios, G.; Zachomitros, F.; Michos, G.; Papanikolaou, E.; Athanasiadis, A.; Dagklis, T.; Kalogiannidis, I. 
Management of Endometrial Cancer: A Comparative Review of Guidelines. Cancers 2024, 16, 3582. https://doi.org/10.3390/cancers16213582

 ناطرس نارامیب یدنب ھقبط یروحم شقن رب مھم یاھ لمعلاروتسد یمامت ،یھگآ شیپ لماوع ھب ھجوت اب
.دنراد قفاوترطخرپ و طسوتم ،مک یاھ هورگ ھب رتمودنآ

 هدنیآردبولطمان یھگآ شیپ و دوع لامتحا دروآرب رظن زا هژیوب

یموتکندافنل یارب یریگ میمصت دروم رد یلو
یکمکیاھنامرد زا هدافتسا مدع ای هدافتساو

 یپارتویدار ای ینامرد یمیش دننام
.درادن دوجو رضاح لاح رد یعطق قفاوت
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Case Presentation
A 58 y/o woman (G3P3) with a history of post menopausal vaginal bleeding from 3 months ago.  

• BMI=32 kg/m2

• PMH: Diabetes, HTN and breast cancer luminal A from 10 years ago that is disease free

• DH: Tamoxifen 20 mg/day/5 years

• FH:  Colon cancer in her sister in 45 y/o

• PE & BME & SPE: uterine is bigger than normal size

• Pap smear: (-)

• Performance status: 1

• Genetic consultant not done

• Ca 125 = 21.1 U/mL

• Not done molecular evaluation 

• Not done additional imaging

• TAH/BSO/SLNB was done by laparoscopy without any morcellation



Case Presentation
A 58 y/o woman (G3P3) with a history of post menopausal vaginal bleeding from 3 months ago.  
• BMI=32 kg/m2
• PMH: Diabetes, HTN and breast cancer luminal A from 10 years ago that is disease free
• DH: Tamoxifen 20 mg/day/5 years
• FH:  Colon cancer in her sister in 45 y/o
• PE & BME & SPE: uterine is bigger than normal size
• Pap smear: (-)
• Performance status: 1
• Genetic consultant not done

• Ca 125 = 21.1 U/mL
• Not done molecular evaluation 

• Not done additional imaging

• TAH/BSO/SLNB was done by laparoscopy 

Stage؟یرامیب
FIGO 2009 or 2023?

Molecular evaluation?
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Case Presentation
A 58 y/o woman (G3P3) with a history of post menopausal vaginal bleeding from 3 months ago.  
• BMI=32 kg/m2
• PMH: Diabetes, HTN and breast cancer luminal A from 10 years ago that is disease free
• DH: Tamoxifen 20 mg/day/5 years
• FH:  Colon cancer in her sister in 45 y/o
• PE & BME & SPE: uterine is bigger than normal size
• Pap smear: (-)
• Performance status: 1
• Genetic consultant not done
• Ca 125 = 21.1 U/mL
• Not done molecular evaluation 

• Not done additional imaging
• TAH/BSO/SLNB was done by laparoscopy without any morcellation
• EEC /G2 /LVsI(-) /FIGO Stage2009 IB

؟تسھLow risk رامیب ایآ



THE GEC ESTRO HANDBOOK OF BRACHYTHERAPY | Part II: 
Clinical Practice Version 1 - 25/04/2016
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 ایآ ،دش یم ماجنا رامیب یارب رلاوکلوم یدنب ھقبط رگا

؟دوب توافتم رامیب کسیر
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Case Presentation
A 58 y/o woman (G3P3) with a history of post menopausal vaginal bleeding from 3 months ago.  
• BMI=32 kg/m2
• PMH: Diabetes, HTN and breast cancer luminal A from 10 years ago that is disease free
• DH: Tamoxifen 20 mg/day/5 years
• FH:  Colon cancer in her sister in 45 y/o
• PE & BME & SPE: uterine is bigger than normal size
• Pap smear: (-)
• Performance status: 1
• Genetic consultant not done

• Ca 125 = 21.1 U/mL
• Not done molecular evaluation 
• Not done additional imaging

• TAH/BSO/SLNB was done by laparoscopy without any morcellation
• EEC /G2 /LVsI(-) /FIGO Stage2009 IB

• Not done molecular evaluation 

؟تسیچ امش ھیصوت





نیا رد ایآ ،دش یم ماجنا رامیب یارب رلاوکلوم یدنب ھقبط رگا
stage ؟دوب توافتم رامیب نامرد دروم رد یریگ میمصت



29 January 2025 54Molecular Classification Predicts Response to Radiotherapy in the Randomized PORTEC-1 and PORTEC-2 Trials for Early-Stage 
Endometrioid Endometrial Cancer: J Clin Oncol, . 2023 Sep 20;41(27):4369-4380. doi: 10.1200/JCO.23.00062. Epub 2023 Jul 24.

This implies that assessment of the molecular 
classification is needed to provide women with 

stage I EEC
with the most suitable adjuvant treatment strategy.
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CONCLUSION:
ü Omitting	radiotherapy	seems	to	be	safe	in POLEmut EC.	
ü The	benefit	of	radiotherapy	seems	to	be	limited	in	MMRd EC.	
ü EBRT	yields	a	significantly	better	locoregional	recurrence-free	survival	than	VBT	

or	no	adjuvant	therapy	in	p53abn	EC.
ü VBT	is	the	treatment	of	choice	for	NSMP	EC	as	it	is	as	effective	as	EBRT	and	

significantly	better	than	no	adjuvant	therapy	for	locoregional	tumor	control.
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؟دیتسھ رامیب نیا رد یپارت یکارب لانیژاو ارجا شور نیا قفاوم امش ایآ
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Case Presentation
A 58 y/o woman (G3P3) with a history of post menopausal vaginal bleeding from 3 months ago.  

• BMI=32 kg/m2

• PMH: Diabetes, HTN and breast cancer luminal A from 10 years ago that is disease free

• DH: Tamoxifen 20 mg/day/5 years

• FH:  Colon cancer in her sister in 45 y/o

• PE & BME & SPE: uterine is bigger than normal size

• Pap smear: (-)

• Performance status: 1

• Genetic consultant not done

• Ca 125 = 21.1 U/mL

• Not done molecular evaluation 

• Not done additional imaging

• TAH/BSO/SLNB was done by laparoscopy 

• HDR VBT/21Gy/3Fr/2.5 weeks

• Not done molecular evaluation ؟پاولاف



Vaginal brachytherapy 
was done without any 
molecular evaluation.



• After 3 years (May 2023), she come back with vaginal bleeding and a 
mass with ulceration in lower part of her vagina. 

؟تسیچ امش ھیصوت



• After 3 years (May 2023), she come back with vaginal bleeding and a 
mass with ulceration in lower part of her vagina

؟ یحارج
؟تسیچ امش ھیصوت

؟دینک یم رلاوکلوم یسررب تساوخرد ایآ

Chest CT. Scan was normal
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F r a u e n h e i l k u n d e I n n s b r u c k

Endometrial Cancer

Disis ML, Adams SF, Bajpai J, et al. Society for Immunotherapy of Cancer (SITC) Clinical practice guideline on immunotherapy for the treatment  of 
gynecologic cancer. Journal for ImmunoTherapy of Cancer 2023

Diagnostic workup
Patient is candidate for systemic therapy

Disease status confirmed: advanced, metastic, or recurrent endometrialcancer

No prior systemic therapy for  
advanced stage disease

o Dostarlimab + carboplatin + paclitaxel
o Pembrolizumab + carboplatin + paclitaxel

Pembrolizumab +  
lenvatinib

Previously treated with
chemotherapy for advanced-stage disease

MMR status

pMMR/MSS dMMR/MSI-H

o Pembrolizumab  
monotherapy

o Dostarlimab monotherapy
؟دینک یم ھیصوت کیمتسیس نامرد رامیب نیا یارب ایآ



Molecular evaluation by IHC

MSH6: Retained nuclear staining/ Non mutant
PMS2: Retained nuclear staining/ Non mutant
P53: positive in 60% tumoral cells (wild type)

ER: 30% in tumoral cells
PR: negative tumoral cells

HER2: 20% strongly (+)

؟دوش یم ھیصوت ھلحرم نیا ردP53 وMMR کچ ایآ
؟دش یم کچ دیابHER2 ایآ

؟تسا تبثمHER2 ایآ
؟دیتسھ قفاومPR وER تساوخرد اب

؟تسیچ امش ھیصوت

MMR-proficient (pMMR)
ER (+)



HER2NEU CUT OFF IN DIFFERENT TUMOR TYPES
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HER2 is overexpressed in approximately 
25% to 30% of CN-H, serous/serous-like ECs and 13% of carcinosarcomas.

Findings from a randomized, phase II trial of TC versus TC plus 
the monoclonal HER2-targeting antibody trastuzumab in 
patients with HER2+ stage III/IV or recurrent serous EC 

demonstrated improved median PFS (12.9 vs 8.0 months, 
respectively) and OS (29.6 vs 24.4 months, respectively) with 

TC + trastuzumab.



She treated with chemoradiotherapy (Cisplatin+ 45Gy/25Fr/ 3D conformal EBRT)

29 January 2025 70

+ 20Gy vaginal brachytherapy
+ Megace (megestrol acetate) 160 m/day
After 1.5 years follow up, she is disease free.



Molecular subtypes of endometrial cancer: Implications for adjuvant treatment strategies

Intl J Gynecology & Obste, Volume: 164, Issue: 2, Pages: 436-459, First published: 31 July 2023, DOI: (10.1002/ijgo.14969) 



Take Home Massage

Endometrial cancer (EC) is a heterogeneous disease  

ü We must look to relevant biologic targets to 
individualize treatment. 

Although the incidence and number of deaths from EC 
has increased worldwide, 

we must advocate for research to improve the quality 
of life and outcomes for patients with EC.





https://www.mdpi.com/2072-6694/16/5/1028

https://www.mdpi.com/2072-6694/16/21/3582



https://www.mdpi.com/1422-0067/25/14/7742
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https://obgyn.onlinelibrary.wiley.com/doi/epdf/10.1002/ijgo.14969
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Swift BE, Gien LT. Incorporating Molecular Diagnostics into Treatment Paradigms for Endometrial Cancer. Curr Treat 
Options Oncol. 2022 Aug;23(8):1121-1134. doi: 10.1007/s11864-022-00993-x. Epub 2022 Jul 6. PMID: 35793055.
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Galant, N.; Krawczyk, P.; Monist, M.; Obara, A.; Gajek, Ł.; Grenda, A.; Nicoś, M.; Kalinka, E.; Milanowski, J. 
Molecular Classification of Endometrial Cancer and Its Impact on Therapy Selection. Int. J. Mol. Sci. 2024, 25, 
5893. https://doi.org/10.3390/ijms25115893
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• Conclusions
• Understanding of EC biology has been greatly expanded by modern molecular 

characterization, which has defined molecularly and clinically distinct EC 
subtypes. Given the heterogeneity of this malignancy, patients with advanced 
disease should undergo molecular profiling to optimize treatment strategies and 
inform clinical trial eligibility. The therapeutic ceiling with traditional 
chemotherapy has been reached, and we must look to relevant biologic targets to 
individualize treatment. Although surgical resection or radiation therapy may be 
appropriate for localized disease, advanced EC requires systemic therapy. 
Ongoing phase III studies evaluating immunotherapeutic approaches will likely 
change the standard of care for 1L management of EC, which will necessitate 
refinement of 2L and beyond management. Although the incidence and number 
of deaths from EC has increased worldwide, we must advocate for research to 
improve the quality of life and outcomes for patients with EC.
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