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Casablanca Y et al. Cancers (Basel) 2022;August 23:14(17):4070. 



Progression-Free Survival for Patients with Low and High MS7 Scores

Casablanca Y et al. Cancers (Basel) 2022;August 23:14(17):4070. 



Dou Y et al. Cell 2020;February 20:180(4):729-48.e26.



Appl Immunohistochem Mol Morphol 2022;January 1:30(1):27-35. 



Photomicrographs of Staining of New Cut (3 wk old) and Stored (Old Cut, 
>10 y Old) Slides Sectioned from the Same Formalin-Fixed Paraffin-
Embedded EC Tumor Blocks

New cut Old cut

TOP2A 
(KiS1)

TOP2A 
(KiS1)

Ki67
(MIB1)

HER2
(Hercep-
Test)

New cut Old cut

Grushko TA et al. Appl Immunohistochem Mol Morphol 2022 January 1;30(1):27-35. 



Merritt MA et al. Cancer Epidemial Biomarkers Prev 2021 April;30(4):719-26.
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Gynecologic Oncology in Denmark

Dr Mansoor Mirza (Copenhagen, Denmark)
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Molecular Classification of Endometrial Cancer

TCGA molecularly classified endometrial 
cancer into 4 groups:

--POLE (DNA polymerase ɛ catalytic 
subunit) ultramutated
--MSI hypermutated
--Copy number low
--Copy number high (serous)

These groups are prognostic 

**Pathobiology of Endometrial Cancer in Treatment Decision Making and Therapeutic Development
Amanda Fader, MD

Cancer Genome Atlas Research Network. Nature. 2013;497(7447):67-73.
©M R Mirza

Copy-number low (endometrioid)

Copy-number high
(serous-like) (60)

Courtesy of Mansoor Raza Mirza, MD



Molecular Subtypes

MSI

CNH

CNL

POLE

©M R Mirza
Courtesy of Mansoor Raza Mirza, MD
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Case Presentation: 68-year-old woman with MSI-high 
Stage III endometrial cancer

Dr Mansoor Mirza (Copenhagen, Denmark)



Pembrolizumab in Microsatellite Instability-
High (MSI-H)/Mismatch Repair Deficient 
(dMMR) Advanced Solid Tumors: An Update 
of the Phase II KEYNOTE-158 Trial

Maio M et al.
ESMO 2022;Abstract 113P.



KEYNOTE-158: High MSI at Primary Diagnosis — Tumor Types

Maio M et al. ESMO 2022;Abstract 113P.



Pembrolizumab for Microsatellite Instability-
High (MSI-H) or Mismatch Repair Deficient 
(dMMR) Advanced Endometrial Cancer: 
Long-Term Follow-Up Results from KEYNOTE-158

O’Malley D et al.
ESMO 2022;Abstract 546P.



KEYNOTE-158: Long-Term Efficacy Results

O’Malley D et al. ESMO 2022;Abstract 546P.



Journal of Clinical Oncology 2022 40:7,752-761

Courtesy of Mansoor Raza Mirza, MD



KEYNOTE-158: Best Percentage Change and Duration of Response

O’Malley et. al, Journal of Clinical Oncology 2022 40:7, 752-761

• Among 79 patients in the efficacy analysis population, 48% (95% CI, 37 to 60) had an objective response as 
determined by independent central radiologic review, including 11 patients (14%) with CR and 27 (34%) with PR

Courtesy of Mansoor Raza Mirza, MD



KEYNOTE-158: PFS and OS

O’Malley et. al, Journal of Clinical Oncology 2022 40:7, 752-761Courtesy of Mansoor Raza Mirza, MD



Abstract 5509



Oaknin A et al. ASCO 2022;Abstract 5509.



Oaknin A et al. ASCO 2022;Abstract 5509.



Progression-Free Survival (PFS) and Overall 
Survival (OS) in Patients (pts) with Mismatch 
Repair Deficient (dMMR) Solid Tumors Treated 
with Dostarlimab in the GARNET Study

Andre T et al.
ESMO 2022;Abstract 549P.



GARNET: AnFtumor AcFvity by Tumor Type

Andre T et al. ESMO 2022;Abstract 549P.



Progression-Free Survival (PFS) and Overall Survival 
(OS) in Advanced/Recurrent (AR) Mismatch Repair 
Deficient/Microsatellite Instability-High or 
Proficient/Stable (dMMR/MSI-H or MMRp/MSS) 
Endometrial Cancer (EC) Treated with Dostarlimab
in the GARNET Study  

Tinker A et al.
ESMO 2022;Abstract 548P.



GARNET: Secondary Endpoint Analysis

Tinker A et al. ESMO 2022;Abstract 548P.



Efficacy of Dostarlimab in Endometrial Cancer 
(EC) by Molecular Subtype: A Post Hoc Analysis 
of the GARNET Study 

Oaknin A et al.
ESMO 2022;Abstract 547P.



GARNET: Molecular Subtype and ER Expression 
DistribuFon

Oaknin A et al. ESMO 2022;Abstract 547P.

Because the cohort designation is by MMR status, patients from cohort A1 could only be classified as POLεmut or 
dMMR/MSI-H, whereas patients from cohort A2 could only be classified as POLεmut, TP53 or NSMP.
dMMR, mismatch repair deficient; ER, oestrogen receptor; MMR, mismatch repair; MSI-H, microsatellite instability–high; 
mut, mutated; neg, negative; NSMP, no specific mutational profile; pos, positive; unk, unknown.



GARNET: ORR by Molecular Classification

Oaknin A et al. ESMO 2022;Abstract 547P.

ORR = objective response rate



GARNET: ORR by ER Status and Molecular Classification

Oaknin A et al. ESMO 2022;Abstract 547P.



Dostarlimab (GARNET): Multicenter, Open-Label, Phase 1 Trial in Patients 
With Advanced Solid Tumors1,2

BICR, blinded independent central review; BRCA, breast cancer suscep:bility gene; DLT, dose-limi:ng toxicity; dMMR, deficient mismatch repair; DOR, dura:on of response; MMRp, mismatch repair–proficient; MSI-H, microsatellite instability-high; MSS, microsatellite stable; 
NSCLC, non-small cell lung cancer; ORR, objec:ve response rate; PROC, pla:num resistant ovarian cancer; Q2W, every 2 weeks; Q3W, every 3 weeks; Q6W, every 6 weeks; RTD, recommended therapeu:c dose. 

aThe protocol was amended on May 10, 2019 to use only the results of the immunohistochemistry MMR test for classifying pa:ents.2
1. Na:onal Library of Medicine. hXps://clinicaltrials.gov/ct2/show/NCT02715284. Accessed May 17, 2021. 2. Oaknin A, et al. JAMA Onc 2020;6:1766-1772. . Oaknin A, et al. ASCO 2022, Abstract 5509. 3. Berton D, et al. J Clin Oncol. 2021;39(suppl_15):2564.

Part 1: DLT Based Dose 
Escalation (All Comers) Part 2B: Expansion Cohorts at RTD

E: NSCLC

A1: Endometrial Cancer (dMMR/MSI-H)

F: Non-endometrial - dMMR/MSI-H basket

Part 2B RTD: 500 mg Q3W for the first 4 
doses and 1000 mg Q6W thereafter

G: PROC without BRCA mutation

A2: Endometrial Cancer (MMRp/MSS)

Part 2A: Fixed Dose Safety 
Cohort

• GARNET is a dose escalation study with expansion cohorts designed to assess the 
clinical activity and safety of dostarlimab in patients with advanced solid tumors1

• In Part 2B, dostarlimab was dosed at the RTD determined from Part 1 and 2A1

o 500 mg Q3W for 4 doses, then 1000 mg Q6W until disease progression, 
unacceptable toxicity, patient withdrawal, Investigator’s decision, or death

• Interim findings (data cutoff date July 8, 2019) of EC cohort A1 (dMMR) were 
previously published in JAMA Onc2

• EC cohort A1 data with cutoff date of March 1, 2020, with an update on 
duration of response and safety taken on November 1, 2020, are presented3

Primary Endpoints1,2

• ORR and DOR by RECIST v1.1; defined as a proportion of patients with confirmed 
complete or partial response by BICR

©M R MirzaCourtesy of Mansoor Raza Mirza, MD

https://clinicaltrials.gov/ct2/show/NCT02715284


Dostarlimab (GARNET): 45.5% ORR in dMMR EC Patients

CI, confidence interval; CR, complete response; dMMR, mismatch muta:on repair deficient; EC, endometrial cancer; ORR, objec:ve response rate; PR, par:al response; SD, stable disease.
Oaknin A, et al. ASCO 2022, Abstract 5509.

©M R MirzaCourtesy of Mansoor Raza Mirza, MD



Novel Immunotherapy in Endometrial Cancer 

Education Session



Where do we stand with checkpoint inhibitors in EC?<br />

Oaknin A. ASCO 2022;Education Session. 

Where Do We Stand with Checkpoint Inhibitors in EC?



dMMR/MSI-H ECs originate from different pathways<br />Does this matter?<br />

Cases of dMMR/MSI-H EC Originate from Different Pathways:
Does This MaXer?

Oaknin A. ASCO 2022;Education Session. 



Could Mechanisms Underlying dMMR/MSI-H EC Alter 
Responses to ICI? Data from Pembrolizumab Studies

Oaknin A. ASCO 2022;Education Session. 

ICI = immune checkpoint inhibitors
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Case Presenta[on: 62-year-old woman with MSS 
Stage IV endometrial cancer

Dr Mansoor Mirza (Copenhagen, Denmark)



Management of side effects associated with 
pembrolizumab/lenvatinib

Dr Mansoor Mirza (Copenhagen, Denmark)



Case Presentation: 62-year-old woman with MSS 
Stage IV endometrial cancer (continued)

Dr Mansoor Mirza (Copenhagen, Denmark)



Immunotherapy in Endometrial Cancer

MMRp, mismatch repair-proficient; ORR, overall response rate.
1. O’Malley D, et al. Presented at European Society for Medical Oncology Congress 2019; 2. Oaknin A et al. J Immunother Cancer. 2022 Jan;10(1):e003777; 3. Antill Y et al. J Immunother Cancer 2021 Jun;9(6):e002255 
4. Konstantinopoulos PA, et al. Jama Oncology 2022; e222181 5 .Makker V, et al. J Clin Oncol. 2020;38(26):2981-2992; 6. Makker V, et al. Presented at Society for Gynecologic Oncology Virtual Annual Meeting 2021. 
7. Makker V et al. N Engl J Med 2022 Feb 3;386(5):437-448. 

ORR in MMRp and unselected patients

Study Drug N Patient selection ORR (%)

KEYNOTE-1581 Pembrolizumab 107 Previously treated 
Recurrent/advanced (unselected) 11%

GARNET2 Dostarlimab 142 Previously treated 
Recurrent/advanced MMRp 13%

PHAEDRA3 Durvalumab 35 Advanced/metastatic
MMRp 3%

NCT029125724 Avelumab 16 Advanced/metastatic
MMRp 11.4%

KEYNOTE-1455 Pembrolizumab +
lenvatinib 94 Previously treated Recurrent/advanced 

MMRp 36%

KEYNOTE-7756,7 Pembrolizumab +
lenvatinib 346 Previously treated Recurrent/advanced 

MMRp 30%

©M R MirzaCourtesy of Mansoor Raza Mirza, MD



Makker V et al. J Clin Oncol. 2020;38:2981-2992. 

Lenvatinib Plus Pembrolizumab in Patients with 
Advanced Endometrial Cancer

CBR, clinical benefit rate; DOR, duration of response; IV, intravenous; MSI, microsatellite instable; ORR, overall response rate; OS, overall 
survival; PD-L1, programmed death ligand 1; PFS, progression-free survival; Q3W, every 3 weeks

©M R MirzaCourtesy of Mansoor Raza Mirza, MD



Percentage Change in Sum of Diameters of Target Lesions from Baseline to Post-
baseline Nadir by Microsatellite Instability/Mismatch-repair (MSI/MMR) Status

Makker V et al. J Clin Oncol. 2020;38:2981-2992. ©M R MirzaCourtesy of Mansoor Raza Mirza, MD
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Makker V et al. ESMO 2022;Abstract 525MO.

Study 309/KEYNOTE-775: Treatment Emergent Adverse 
Events Consistent with Primary Analysis



KEYNOTE-775 trial

aPatients may have received up to 2 prior platinum-based CT regimens if 1 is given in the neoadjuvant or adjuvant treatment setting. bMaximum of 35 doses. cMaximum cumulative dose of 500 mg/m2.
BICR, blinded independent central review; CT, chemotherapy; dMMR, mismatch repair-deficient; ECOG PS, Eastern Cooperative Oncology Group performance status; HRQoL, health-related quality of life; IV, intravenous; 
MMR, mismatch repair; MMRp, mismatch repair-proficient; ORR, objective response rate; OS, overall survival; PFS, progression-free survival; PO, oral; QD, once daily; Q3W, every 3 weeks; QW, once weekly; 
R, randomisation. 
Makker V, et al. Presented at Society for Gynecologic Oncology Virtual Annual Meeting 2021.

Key eligibility criteria 
• Advanced, metastatic, 

or recurrent endometrial cancer
• Measurable disease by BICR
• One prior platinum-based CTa

• ECOG PS 0–1
• Tissue available for MMR testing

Stratification factors MMR status 
(MMRp vs dMMR) and further stratification
within MMRp by:
• Region (R1: Europe, USA, Canada,

Australia, New Zealand and Israel vs 
R2: rest of the world)

• ECOG PS (0 vs 1)
• Prior history of pelvic radiation (Y vs N)

R  
(1:1)

Doxorubicin
60 mg/m2 IV Q3Wc

or
Paclitaxel

80 mg/m2 IV QW
(3 weeks on/1 week off)

Lenvatinib 
20 mg PO QD

+ 
Pembrolizumabb
200 mg IV Q3W

Treat until progression 
or unacceptable toxicity

Primary endpoints
• PFS by BICR
• OS

Secondary 
endpoints
• ORR
• HRQoL
• Pharmacokinetics
• Safety

Key exploratory 
endpoint
• Duration of 

response

©M R MirzaCourtesy of Mansoor Raza Mirza, MD



KEYNOTE-775 Progression-free Survival

CI, confidence interval; HR, hazard ratio; LEN, lenvatinib; MMRp, mismatch repair-proficient; pembro, pembrolizumab; TPC, treatment of physician’s choice. 
Makker V, et al. Presented at Society for Gynecologic Oncology Virtual Annual Meeting 2021.; Makker V et al. N Engl J Med 2022 Feb 3;386(5):437-448. 
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3.8 months (3.6–4.2)

LEN + pembro TPC
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KEYNOTE-775 Overall Survival

CI, confidence interval; HR, hazard ratio; LEN, lenvatinib; MMRp, mismatch repair-proficient; pembro, pembrolizumab; TPC, treatment of physician’s choice. 
Makker V, et al. Presented at Society for Gynecologic Oncology Virtual Annual Meeting 2021. Makker V et al. N Engl J Med 2022 Feb 3;386(5):437-448. 
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<0.0001

Median OS (95% CI) 
17.4 months (14.2–19.9)
12.0 months (10.8–13.3)

Median follow-up: 11.4 months
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0.62 (0.51–0.75)

P-value

<0.0001

Median OS (95% CI) 
18.3 months (15.2–20.5)
11.4 months (10.5–12.9)

Median follow-up: 11.4 months
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Pembrolizumab + Lenvatinib (KEYNOTE-775): Subgroup Analysis 
Showed Efficacy Improvement Over Physician’s Choice Therapy in dMMR
Patients1

aBy blinded indepdent central review per RECIST version 1.1. 
bNo progressive disease reported at the last disease assessment. 

Data cut date: October 26, 2020.
CI, confidence interval; CR, complete response; dMMR, mismatch repair deficient; DOR, dura:on of response; len, lenva:nib; NE, not evaluated; ORR, objec:ve response rate; OS, overall survival; PD, progressive disease; pembro, pembrolizumab; PFS, 

progression free survival; PR, par:al response; SD, stable disease.
1. Makker V, et al. Presenta:on #O002 at the Interna:onal Gynaecologic Cancer Society Annual Global Mee:ng 2021 August 30-September 2, 2021 (Virtual). Makker V et al. N Engl J Med 2022 Feb 3;386(5):437-448. 

dMMR
Efficacya n=65 n=65
ORR, % 
(95% CI)

40.0
(28.0-52.9)

12.3
(5.5-22.8)

CR, % 13.8 3.1
PR, % 26.2 9.2
SD, % 38.5 43.1
PD, % 10.8 23.1

NE/assessed, % 4.6/6.2 1.5/20.0

Median DOR 
(range), months

NR (2.1b-
20.4b)

4.1 (1.9b-
15.6b)

Median PFS 
(95% CI), mo

10.7
(5.6, NR)

3.7 (3.1, 
4.4)

Median OS
(95% CI), mo

NR 
(NR, NR)

8.6
(5.5, 12.9)

Pembro + len

Physician’s choice

PFS
OS

©M R MirzaCourtesy of Mansoor Raza Mirza, MD



How would you compare the incidence of HER2 posiKvity in 
paKents with endometrial cancer to that in paKents with 
breast cancer?

About the same

Higher incidence in breast cancer

Higher incidence in endometrial cancer

I’m not sure
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Management of Endometrial Cancer 

PROLOGUE

MODULE 1: Multidisciplinary Management of Endometrial Cancer in 
Copenhagen, Denmark; Boston, Massachusetts and Little Rock, Arkansas

MODULE 2: Subtypes of Endometrial Cancer

MODULE 3: Microsatellite Instability-High Endometrial Cancer

MODULE 4: Microsatellite-Stable Endometrial Cancer

MODULE 5: Future Directions 



Ongoing trials evalua[ng immunotherapy for 
endometrial cancer 

Dr Mansoor Mirza (Copenhagen, Denmark)



Combination Approaches: Leveraging ICI’s Activity

CombinaFon Approaches: Leveraging ICI AcFvity 

Oaknin A. ASCO 2022;EducaIon Session. 



Name EN6-RUBY EN7-ATTEND NRG018 EN-11

Investigational
agent Dostarlimab Atezolizumab Pembrolizumab Pembrolizumab

N 470 550 775 990

Concomitant + + + +

Maintenance + + +

Endometrial Cancer 
Competitive Landscape of Phase III Immunotherapy Trials

Addition of Immunotherapy to Carboplatin/Paclitaxel

©M R MirzaCourtesy of Mansoor Raza Mirza, MD



Name EN6-RUBY
Part 2 DUO-E

Investigational agent Dostarlimab + Niraparib Durvalumab + Olaparib

N 270 699

Concomitant + +

Maintenance + +

Endometrial Cancer 
Competitive Landscape of Phase III Immunotherapy Trials

Immunotherapy, Chemotherapy and PARP Inhibitor

©M R MirzaCourtesy of Mansoor Raza Mirza, MD



Name EN9-LEAP-1 EN-13 Domenica

Investigational agent Pembrolizumab + 
Lenvatinib Dostarlimab

N 720 142

Concomitant
Pembro + Lenva

vs. 
Chemotherapy

Dostarlimab
vs. 

Chemotherapy

Maintenance

Endometrial Cancer 
Competitive Landscape of Phase III Immunotherapy Trials

Immunotherapy +/- TKI in Patients with MSI-H

©M R MirzaCourtesy of Mansoor Raza Mirza, MD
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ENGOT-EN5/GOG-3055/SIENDO: Mechanism of Action of Selinexor

Makker V et al. ASCO 2022;Abstract 5511.



ENGOT-EN5/GOG-3055/SIENDO: Selinexor Induces 
Nuclear AccumulaKon of p53

Makker V et al. ASCO 2022;Abstract 5511.



ENGOT-EN5/GOG-3055/SIENDO: Author Summary and Conclusions

Makker V et al. ASCO 2022;Abstract 5511.



Meet The Professor
Optimizing the Management of 

Head and Neck and Thyroid Cancers
Tuesday, September 20, 2022

5:00 PM – 6:00 PM ET

Robert Haddad, MD
Faculty 

Moderator
Neil Love, MD



Thank you for joining us!

CME and MOC credit informa@on will be emailed to 
each par@cipant within 5 business days.


