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Background

• 30% of EC patients present with advanced stage disease

• Management of advanced stage disease: combination of chemotherapy (C) +/-
external beam radiation therapy (EBRT) +/- vaginal brachytherapy 
• C has been associated with improved survival and is the mainstay of therapy

• RT is associated with a decrease in locoregional recurrence without a clear survival benefit.

• Microsatellite instability (MSI) is identified in 20 – 40% of EC & can be assessed by:
• Immunohistochemical (IHC) loss of one or more of the MMR proteins

• Polymerase chain reaction (PCR) 

• Next-generation DNA sequencing (NGS) technologies 

• The relationship between MMR deficiency and clinical outcomes is not clearly 
defined… improved prognosis? …worse prognosis? 

• Recent evidence suggests MSI-high tumors derive greater benefit from RT than 
their MSS counterparts



Objectives

• To evaluate the outcomes of patients treated with C alone vs a 
combination of C and EBRT +/- vaginal brachytherapy (C-RT).

• To determine if there is a survival advantage associated with a 
particular protocol. 

• Learning Objective:

• At the end of the presentation, the learner will be able to define 
the optimal adjuvant treatment strategy for MSI-high advanced 
endometrial carcinoma  



Methods

• Multicenter retrospective review (2010 – 2017)

• Stage III – IV MSI-high EC

• Comparison of outcomes between patients receiving adjuvant C-alone vs 
combination C-RT

• Inclusion criteria: patients with a diagnosis of MSI-high EC who had 
undergone primary surgical management, consisting of hysterectomy 
with or without BSO, comprehensive surgical staging and/or tumor 
debulking, followed by adjuvant C or C-RT

• Exclusion criteria: MSS tumors, early stage disease, incomplete surgical 
staging or VBT alone w/o EBRT

• Primary outcome measures: PFS and OS 

• Secondary outcome measures: location of recurrence, treatment delay



Results
Patient Characteristics

Characteristics All Patients
(N=37)

C
(N=17)

C-RT
(N=20)

p-value

Age at surgery
Mean (range) 62 (51 – 81) 63 (54-72) 61 (51-81) p = 0.832

N (%) N (%) N (%)
Race

Caucasian
African-American

10 (27)
27 (73)

4 (24)
13 (76)

6 (30)
14 (70)

p = 0.659

FIGO Stage
III
IV

25 (68)
12 (32)

11 (65)
6 (35)

14 (70)
6 (30)

p = 0.118

Cytoreduction Status
Optimal 
Suboptimal

34 (92)
3 (8)

15 (88)
2 (12)

19 (95)
1 (5)

p = 0.452

Histology
Adenocarcinoma
Serous
Clear cell 

18 (49)
15 (40)
4 (11)

9 (53)
7 (41)
1 (6)

9 (45)
8 (40)
3 (15)

p = 0.829

Statistical significance defined as p < 0.05



Results
Making the Diagnosis of MSI

Diagnostic 
Method

C
N (%)

C-RT 
N (%)

Total
N (%)

IHC 8 (47) 9 (45) 17 (46)
NGS 6 (35) 7 (35) 13 (35)

IHC + NGS 3 (18) 4 (20) 7 (19)
Specific Molecular 

Aberration
IHC

MLH-1
MSH-2
MSH-6
PMS-2
MSH-2 + MSH-6

3 (17)
1 (6)
1 (6)
1 (6)

2 (12)

5 (25)
2 (10)
2 (10)
0 (0)
0 (0)

8 (22)
3 (8)
3 (8)
1 (3)
2 (5)

NGS
MSI-high 6 (35) 7 (35) 13 (35)

IHC + NGS
MSI-high + MLH-1
MSI-high + MSH-2
MSI-high + MSH-6

2 (12)
1 (6)
0 (0)

2 (10)
1 (5)
1 (5)

4 (11)
2 (5)
1 (3)



Results: PFS

Median PFS:
C-alone 17 m vs C-RT 24 m

(p=0.04)

2-Year PFS:
C-alone 29.5% vs C-RT

40.0%

Months



Results: OS

Median OS:
C-alone 22 m vs C-RT 35 m 

(p=0.09)

2-Year OS:
C-alone 73.7% vs C-RT 

52.9%

Months



Results:
Treatment Delay ≥ 7 Days

Adverse Event Leading to
Treatment Delay

C
N (%)

C-RT 
N (%)

Neutropenia 5 (56) 7 (58)

Anemia 2 (22) 4 (34)

Thrombocytopenia 2 (22) 1 (8)

Total 9 (53) 12 (60)

No difference in the frequency of treatment delays between cohorts: p=0.630



Results:
Sites of Disease Recurrence

C (N=17)
N (%)

C-RT (N=20)
N (%)

Total number of recurrences: 15 (88) 13 (65)
Recurrence Site:

Abdomen 10 (46) 10 (59)
Pelvis 8 (36) 5 (29)
Vagina 2 (9) 0 (0)
Extra-peritoneal 2 (9) 2 (12)

No difference in the distribution of recurrences between cohorts: p=0.889



Discussion

• The rationale behind improved responsiveness to RT is based on the role of 
MMR proteins in repair of radiation injury. 
• MMR proteins are heavily involved in the repair of dsDNA breaks, the most lethal 

form of RT induced DNA damage 
• MLH1 & MSH2 recognize RT induced DNA damage and arrest the cell cycle

• Loss of MLH1 decreases activation of NF-kappa-beta, a protein that is normally activated after RT 
induced DNA damage and promotes cell survival by counteracting the p53 apoptotic pathway 

• MMR deficient EC exhibit good response to programmed cell death ligand 1 
(PD-L1) inhibition. 

• Recent evidence suggests that RT enhances the efficacy of immune 
checkpoint blockade in vitro 

• Multiple clinical trials are underway to investigate the role of RT in 
combination with immune checkpoint blockers 

• This adjuvant therapy combination theoretically could provide substantial 
benefit in MMR deficient tumors. 



Conclusions

• Combination adjuvant therapy with C-RT was associated 
with improvement in both PFS and OS in patients with 
MSI-high advanced EC compared to those receiving C 
alone. 

• EBRT +/- vaginal brachytherapy should be considered a 
crucial part of the adjuvant therapy in MSI-high tumors 
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