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One Size Fits All?

There are clear molecular differences in 
endometrial cancer 

Kandoth Nature 2013; Miller JCO 2020 

Paclitaxel 
and 
Carboplatin



Endometrial Cancer (EC) – Four molecular subtypes<br />(Integrated genomic, transcriptomic and proteomic characterization) 

GOG 210 Endometrioid (Cosgrove 2018)

Incidence: 49% CNS, 4% POLE mutant, 39% MMR deficient, 8% copy number altered (CNA). 
Cancer-specific mortality: 5%=CNS ; 2.6% =POLE tumors; 7.6%=MMR deficient tumors; 19% with CNA tumors.

Hot Tumors and IO



MMR deficient & MSI-H population
– Harbor hundreds to thousands of somatic mutations that encode 

potential neoantigens and are thus immunogenic
Phase II KEYNOTE-158 Study (27 independent tumor types)

– Endometrial (n=49), gastric (n=24), cholangiocarcinoma and 
pancreatic cancer most common

– In the entire cohort: ORR 34.3%, (95% CI, 28.3% to 40.8%). 
Median PFS 4.1 months (95% CI, 2.4 to 4.9 months) and median 
OS 23.5 months (95% CI, 13.5 months to not reached).

“Biomarker” Guided Therapy in 
Endometrial Cancer

Marabelle A, et al. J Clin Oncol, 2019



Single Agent IO in “Biomarker” Selected 
Endometrial Cancer Populations (dMMR)

Study & Drug Patient Population Outcome
KEYNOTE-158: 
Pembrolizumab (N=49)

Advanced stage or 
metastatic dMMR 
endometrial cancer

ORR: 57.1%

PHAEDRA trial: 
Durvalumab (N=35 
dMMR)

Advanced stage or 
metastatic endometrial 
cancer

ORR in dMMR: 43%

GARNET study: 
Dostarlimab (N=70)

Previously treated, 
recurrent advanced stage 
endometrial cancer

ORR in dMMR: 45%

Ph II Avelumab study (N= 
15 dMMR)

Advanced stage or 
metastatic endometrial 
cancer

ORR: 26.7%

Marabelle A, et al. J Clin Oncol, 2019
Antill PSK et al. J Clin Oncol 2019
Oaknin A et al. SGO virtual meeting 2020
Konstantinopoulos PA et al. J Clin Oncol 2019



Single Agent IO in “Non-biomarker” 
Selected Endometrial Cancer Populations

Study & Drug Patient Population Outcome
KEYNOTE-28: 
Pembrolizumab (N=24)

Advanced stage or 
metastatic PD-L1+ 
endometrial cancer

ORR: 13%

PHAEDRA trial: Durvalumab 
(N=36 pMMR)

Advanced stage or 
metastatic endometrial 
cancer

ORR in pMMR: 3%

GARNET study: Dostarlimab
(N=94)

Previously treated, 
recurrent advanced stage 
endometrial cancer

ORR in pMMR: 13%

Ph II Avelumab study (N=16 
pMMR)

Advanced stage or 
metastatic endometrial 
cancer

ORR: 6.25%

Ott PA et al. J Clin Oncol 2017
Antill PSK et al. J Clin Oncol 2019
Oaknin A et al. Gynecol Oncol 2019
Konstantinopoulos PA et al. J Clin Oncol 2019

PD-L1 positive endometrial cancer is not approved indication of Pembrolizumab in China, Taiwan, Korea, Singapore, Philippines, and HK



Makker. JCO. 2020; 38: 2981.

Phase Ib/II KEYNOTE-146: 
Pembrolizumab + Lenvatinib in Patients With Previously Treated EC

• 49% of patients were PD-L1 positive
• 37% of patients had received 2 prior 

lines of therapy

Adults with 
metastatic 

endometrial cancer, 
ECOG PS 0/1, ≤ 2 
previous lines of 

therapy
(N = 108)

Not MSI-H or dMMR
(n = 94)

MSI-H/dMMR
(n = 11)

MSI/MMR not available
(n = 3)

Lenvatinib 20 mg PO QD + 
Pembrolizumab 200 mg IV Q3W

(up to 35 cycles)

• Primary endpoint: ORR at Wk 24 (responses confirmed with secondary assessment 
> 4 wks later)

• Secondary endpoints: ORR, DoR, PFS, OS, DCR, CBR, safety



Makker. JCO. 2020; 38: 2981.

KEYNOTE-146: ORR at Wk 24 
(Primary Endpoint)

Investigator Assessment 
per irRECIST

Total 
(n = 108)

Not MSI-H or dMMR
(n = 94)

MSI-H/dMMR
(n = 11)

ORRWK24, n (%) 41 (38.0) 34 (36.2) 7 (63.6)
ORR, n (%) 42 (38.9) 35 (37.2) 7 (63.6) 

CR 8 (7.4) 7 (7.4) 1 (9.1)
PR 34 (31.5) 28 (29.8) 6 (54.5)

Median DoR, mos (95% CI) 21.2
(7.6-NE)

NE
(7.4-NE)

21.2
(7.3-NE)

Median PFS, mos (95% CI) 7.4 (5.3-8.7) 7.4 (5.0-7.6) 18.8 (4.0-NE)

Median OS, mos (95% CI) 16.7 
(15.0-NE)

16.4 
(13.5-25.9)

NE
(7.4-NE)



Makker. JCO. 2020; 38: 2981.

KEYNOTE-146: Response by 
MSI Status and Histology

+

• Percentage change in sum diameters of target lesions from baseline to post-baseline nadir.
• m denotes the number of previously treated patients with both baseline and at least 1 postbaseline target lesion assessment
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KEYNOTE-146: Safety 

§ Most common grade ≥3 TEAEs 
were:
‒ Hypertension (32.4%)

‒ Fatigue (8.3%)

‒ Diarrhea (6.5%)

§ Any-grade irAEs occurred in 
57.4% 
of patients; most common was 
hypothyroidism (47.2%)

§ Most common grade ≥3 irAE was 
severe skin reactions (4.6%)

Parameter Previously 
Treated EC 
(n = 108), 

n (%)
Patients with any treatment-related 
TEAEs 105 (97.2)

Patients with treatment-related TEAEs 
leading to study drug discontinuation 20 (18.5)

Both lenvatinib and pembrolizumab 10 (9.3)
Lenvatinib 17 (15.7)
Pembrolizumab 14 (13.0)

Patients with treatment-related TEAEs 
leading to study drug dose reduction of 
lenvatinib

70 (64.8)

Patients with treatment-related TEAEs 
leading to study drug interruption 78 (72.2)

Both lenvatinib and pembrolizumab 30 (27.8)
Lenvatinib 73 (67.6)
Pembrolizumab 43 (39.8)

Makker. JCO. 2020; 38: 2981.



KEYNOTE-775: Lenvatinib + 
Pembrolizumab vs SOC

Makker. NEJM 2022



KEYNOTE-775: PFS and OS Benefit
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KEYNOTE-775: TEAEs

TEAE, %

Lenvatinib + 
Pembrolizumab

(n = 406)

Doxorubicin or 
Paclitaxel
(n = 351)

Any Grade Grade ≥3* Any Grade Grade ≥3*

Hypertension
Hypothyroidism
Diarrhea
Nausea
Decreased appetite
Vomiting
Weight decrease
Fatigue
Arthralgia

64.0
57.4
54.2
49.5
44.8
36.7
34.0
33.0
30.5

37.9
1.2
7.6
3.4
7.9
2.7

10.3
5.2
1.7

5.2
0.8

20.1
46.1
21.1
20.9
5.7

27.6
8.0

2.3
0

2.1
1.3
0.5
2.3
0.3
3.1
0

TEAE, %

Lenvatinib + 
Pembrolizumab

(n = 406)

Doxorubicin or 
Paclitaxel
(n = 351)

Any 
Grade

Grade 
≥3*

Any 
Grade

Grade 
≥3*

Proteinuria
Anemia
Constipation
UTI
Headache
Asthenia
Neutropenia
Alopecia

28.8
26.1
25.9
25.6
24.9
23.6
7.4
5.4

5.4
6.2
0.7
3.9
0.5
5.9
1.7
0

2.8
48.7
24.7
10.1
8.8

24.5
33.8
30.9

0.3
14.7
0.5
1.0
0.3
3.9

25.8
0.5

*In the lenvatinib and pembrolizumab arm, 5.7% of patients suffered grade 5 AEs (including events of gastrointestinal disorder [1.2%], cardiac disorder [0.5%], general disorder [1.5%], 
and infections [0.7%]), and 4.9% of patients in the TPC arm suffered grade 5 AEs (including cardiac disorder [1%], general disorder [1.3%], infections [1.5%], and subdural hematoma 
[0.3%]). 

Makker. NEJM 2022



Key eligibility criteria:
• Stage III, Stage IV or recurrent 

endometrial carcinoma
• Measurable disease or 

radiographically apparent disease
• May have received prior 

chemotherapy only if 
adjuvant/neoadjuvant therapy and/or 
administered concurrently with 
radiation

• ECOG PS 0 or 1

Carboplatin and 
Paclitaxel

N=360

Lenvatinib and
Pembrolizumab

N=360

Dual Primary Endpoints
• PFS
• OS

Secondary Endpoints
• ORR
• Safety (CTCAE)
• PRO (EORTC QLC-C30)
• PK (lenvatinib)

Stratification factors:
• MMR status (pMMR v dMMR), if pMMR:
• Measurable disease (yes or no)
• ECOG (0 vs 1)
• Prior chemotherapy and/or chemoradiation (yes or no)

RA
ND

OM
IZ

AT
IO

N

1:1

LEAP-001: First line phase 3

ClinicalTrials.gov: NCT04865289



Prevention of Treatment-Related AEs

• Patient selection
• Treatment settings
• Clinical trial access
• Team education and communication
• Patient education and expectation setting
• Multidisciplinary care

Menderes G Expert Opin Biol. 2016; Minion LE, Tewari KS. Gynecol Oncol. 2018



General Principles for Managing AEs 
With Immunotherapy

• Educate patients about toxicities and to 
contact you immediately if they occur
– Let other healthcare providers know 

that they are receiving immunotherapy
• Assess for irAEs at each cycle for the first 

3 mo, including laboratory tests
• Thyroid tests every cycle for first 3 mo, 

and then every 2 to 3 cycles
• Maintain low threshold for steroids or 

immunosuppression if irAE is concerning

Grade Management
1 (mild) § Symptomatic management

§ Continue therapy
§ Immunosuppression not needed

2 (mild to 
moderate)

§ Symptomatic management
§ Consider discontinuing until resolution to 

grade 1
§ Consider immunosuppression if 

intolerable or persistent
§ Involve consultants as needed

3 or 4 
(severe)

§ Discontinue therapy
§ Start immunosuppression
§ Refer/involve consultants
§ At resolution, gradually taper off 

immunosuppression



Makker. Oncologist 2021

Len/Pem Toxicity



Hypertension
• Daily monitoring
• Consideration of antihypertensive 

Rx

Diarrhea
• Reporting
• Antimotility agents
• Consider the timeline
• Dose interruption

Fatigue
• Rule out other causes
• Exercise
• Dose interruption/reduction

Nausea
• Prophylactic antiemetics
• High fat foods
• Small frequent meals

Specific Guidelines for Toxicity 
Management for Len/Pem

Makker. Oncologist 2021



Thank you 

swestin@mdanderson.org
@ShannonWestin

mailto:swestin@mdanderson.org


Molecular Subclassification of Endometrial Cancer by the TCGA 
System of Four Independent Subtypes

Makker V et al. ASCO 2022;Abstract 5511.



High Microsatellite Instability (MSI) Across 39 Cancer Types
Whole-exome data from 11,139 tumor-normal pairs from the Cancer Genome Atlas and Therapeutically 
Applicable Research to Generate Effective Treatments projects

Bonneville R et al. JCO Precis Oncol 2017;2017:10.1200/PO.17.00073; Green AK et al. ASCO Educational Book 2020.

MSI-H = MSI-high; dMMR = mismatch repair deficient; UCEC = uterine corpus endometrial carcinoma

Endometrial cancer was recently shown to have
the highest prevalence of MSI across 39 human cancer types
• ~30% of primary endometrial cancers are MSI high 
• 13% to 30% of recurrent endometrial cancers are MSI high or dMMR

Tumor type

Pe
rc

en
ta

ge
 o

f M
SI

-H
 c

as
es



Single-Agent IO in “Biomarker” Selected Endometrial Cancer 
Populations (dMMR)

O’Malley DM et al. J Clin Oncol 2022;40:752-61; Antill Y et al. J Immunother Cancer 2021;9(6):e002255; Oaknin A et al. ASCO 2022;Abstract 
5509; Konstantinopoulos PA et al. J Clin Oncol 2019;37(30):2786-94.

Study and drug Patient population Outcome
KEYNOTE-158: Pembrolizumab 
(N = 49)

Advanced-stage or metastatic 
dMMR endometrial cancer ORR: 48%

PHAEDRA: 
Durvalumab (N = 35 dMMR)

Advanced-stage or metastatic 
endometrial cancer ORR in dMMR: 47%

GARNET: 
Dostarlimab (N = 70)

Previously treated, recurrent 
advanced-stage endometrial cancer ORR in dMMR: 45.5%

Ph II avelumab study 
(N = 15 dMMR)

Advanced-stage or metastatic 
endometrial cancer ORR: 26.7%

IO = immuno-oncology therapy



Abstract 5509



GARNET: Primary Endpoint Analysis

Oaknin A et al. ASCO 2022;Abstract 5509.



ESMO 2022;Abstract 548P.



GARNET: Secondary Endpoint Analysis

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



ESMO 2022;Abstract 546P.



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

KEYNOTE-158: Objective Response Rate (ORR) and Best ORR by 
Independent Central Radiologic Review

N = 94

Median DoR 63.2 mo

Median PFS 13.1 mo

4-yr PFS rate 37%

Median OS 65.4 mo

4-yr OS rate 59%



Single-Agent IO in “Non-biomarker” Selected Endometrial 
Cancer Populations

Ott PA et al. J Clin Oncol 2017;35(22):2535-41; Antill Y et al. J Immunother Cancer 2021;9(6):e002255; Oaknin A et al. ASCO 2022;Abstract 
5509; Konstantinopoulos PA et al. J Clin Oncol 2019;37(30):2786-94.

Study and drug Patient population Outcome
KEYNOTE-28: Pembrolizumab 
(N = 24)

Advanced-stage or metastatic 
PD-L1+ endometrial cancer ORR: 13%

PHAEDRA: Durvalumab 
(N = 36 pMMR)

Advanced-stage or metastatic 
endometrial cancer ORR in pMMR: 3%

GARNET: Dostarlimab
(N = 94)

Previously treated, recurrent 
advanced-stage endometrial cancer ORR in pMMR: 15.4%

Ph II avelumab study 
(N = 16 pMMR)

Advanced-stage or metastatic 
endometrial cancer ORR: 6.25%



Immunotherapy in Mismatch Repair-Proficient Endometrial Cancer

Study Drug N Patient selection ORR

GARNET1 Dostarlimab 156 Previously treated 
Recurrent/advanced MMRp 15%

PHAEDRA2 Durvalumab 36 Advanced/metastatic
MMRp 3%

NCT029125723 Avelumab + 
talazoparib 35 Advanced/metastatic

MMRp 11%

KEYNOTE-7754,5 Pembrolizumab +
lenvatinib 346 Previously treated 

Recurrent/advanced MMRp 30%

MMRp = mismatch repair-proficient; ORR = overall response rate.

1. Oaknin A et al. ASCO 2022;Abstract 5509; 2. Antill Y et al. J Immunother Cancer 2021;9(6):e002255; 3. Konstantinopoulos PA et al. JAMA 
Oncology 2022;8(9):1317-22; 4. Makker V et al. SGO 2021;Abstract 37; 5. Makker V et al. N Engl J Med 2022 February 3;386(5):437-48. 



Combination Approaches: Leveraging ICI’s Activity

Combination Approaches: Leveraging Immune 
Checkpoint Inhibitor Activity 

Oaknin A. ASCO 2022;Education Session. 



ESMO 2022;Abstract 525MO.



KEYNOTE-775: Progression-Free Survival in pMMR
and All-Comer Patient Populations

Makker V et al. ESMO 2022;Abstract 525MO.



KEYNOTE-775: Overall Survival in pMMR and
All-Comer Patient Populations

Makker V et al. ESMO 2022;Abstract 525MO.



Makker V et al. ESMO 2022;Abstract 525MO.

KEYNOTE-775: Treatment-Emergent Adverse Events (TEAEs)



ENGOT-EN9/LEAP-001 Phase III Study Design

Marth et al. Int J Gynecol Cancer 2022;32(1):93-100.



DUO-E Study Design

Westin SN et al. ASCO 2020;Abstract TPS6108.



Phase III AtTEnD/ENGOT-EN7 Study Schema

Eligibility (N = 550)
• Newly diagnosed advanced or 

recurrent endometrial cancer
• First-line treatment naïve
• Prior platinum-based regimen 

permitted if platinum-free 
interval ≥6 mo

www.clinicaltrials.gov. NCT03603184. Accessed October 2022.

Atezolizumab q3wk until progression +
carboplatin/paclitaxel q3wk

for up to 6-8 cycles

Placebo q3wk until progression +
carboplatin/paclitaxel q3wk 

for up to 6-8 cycles

R

Primary endpoints: OS, PFS
Secondary endpoints: Objective response rate, duration of response, safety



Phase III RUBY/ENGOT-EN6 Study Schema

Eligibility (N = 470)
• Advanced or recurrent 

endometrial cancer
• No prior chemotherapy for EC
• Adjuvant chemotherapy 

allowed if completed ≥12 mo
ago

www.clinicaltrials.gov. NCT03981796. Accessed October 2022.

Dostarlimab
for up to 3 years

Placebo +
carboplatin/paclitaxel

R

Primary endpoint: PFS
Secondary endpoints: OS, ORR (objective response rate), DoR, Safety, PRO

Dostarlimab + 
carboplatin/paclitaxel

Placebo 
for up to 3 years



Mechanism of Action of Selinexor

Makker V et al. ASCO 2022;Abstract 5511.



Selinexor Induces Nuclear Accumulation of p53

Makker V et al. ASCO 2022;Abstract 5511.





Efficacy of Selinexor in a Phase II Study Among Patients with 
Recurrent Endometrial Cancer

Efficacy endpoints N =23

Disease control rate (DCR) 35%

Median duration of DCR 6.3 mo

Partial response rate 9%

Median PFS 2.8 mo

Median OS 7.0 mo

Median prior regimens (range):
2 (1-5) 

Vergote IB et al. Gynecol Oncol 2020;156(2):308-14.



Abstract 5511.



SIENDO/ENGOT-EN5 Phase III Study Design

Makker V et al. ASCO 2022;Abstract 5511.



SIENDO/ENGOT-EN5 Primary Endpoint: PFS (Intent-to-Treat Population)

Makker V et al. ASCO 2022;Abstract 5511.



SIENDO/ENGOT-EN5: Treatment-Emergent Adverse Events

Makker V et al. ASCO 2022;Abstract 5511.



SIENDO/ENGOT-EN5: Preliminary Exploratory Analysis of 
Mutually-Exclusive TCGA Subgroups

Makker V et al. ASCO 2022;Abstract 5511.



Thank you for joining us!

CME, MOC and NCPD credit information will be 
emailed to each participant within 5 business days.



We are taking a short break!

The program will resume at 3:50 PM ET

Up Next…

Dr O'Malley discusses PARP inhibitors 
and the management of ovarian cancer


