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Gynecologic Cancer – United States
Estimated incidence and deaths in 2018
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Cervical Cancer



PD-1 blockade in advanced cervical cancer 

Keynote-158: pembrolizumab

(led to 6/2018 FDA approval)  

• 98 patients

• >1% PD-L1+ (in 83% of 
patients)

• ORR: 13.3%, DCR 30.6%

• ORR in PD-L1+: 16%

• ORR in PD-L1-: 0%

• mPFS/mOS: 2.1/9.4 months

Chung et al., ASCO 2018

Checkmate 358: nivolumab

• 24 patients (19 cervical, 5 
vulvar/vaginal

Cervical:

• ORR: 5(26.3%), SD: 8(42%)

Vulvar/Vaginal

• ORR: 0%, SD: 4 (80%)

Hollebeque et al., ASCO 2017



Advanced cervical cancer, selected upcoming/ongoing 
phase III studies

Upfront:

• Keynote 826: carboplatin/cisplatin+paclitaxel +/- bevacizumab +/-
pembrolizumab

Second line and later:

• GOG3016: cemiplimab vs. physician’s choice chemotherapy



Endometrial Cancer



Response to single-agent PD-1 blockade 
in endometrial cancer

Le D. et al., Science 2017; Ott et al., JCO 2017 

ORR 13%

Non-MSI Endometrial (PD-L1+)

Responders:

1- POLE

1- MSS

1- MS-unknown

Endometrial cohort (n=15)

CR: 3 (20)

PR: 5 (33)

SD: 3 (20)

MSI



Pembrolizumab and lenvatinib in patients with 
advanced endometrial cancer

ORR 47.6%

Makker et al., ASCO 2018

Combination was granted breakthrough designation by the FDA in 8/2018



Advanced endometrial cancer, selected 
upcoming/ongoing phase III studies

Upfront (advanced/metastatic disease):

• NRG-GY018: carboplatin+paclitaxel +/- pembrolizumab (with 
maintenance)

• AtTEnd: carboplatin+paclitaxel +/- atezolizumab (with maintenance)

Second line:

• Keynote 775: lenvatinib+pembrolizumab vs. physician’s choice 
chemotherapy



Ovarian Cancer



PD-1 blockade as a single agent has limited activity in ovarian 
cancer

Matulonis et al., ASCO 2018

ORR 9%

Pembrolizumab: Keynote 100



NRG GY003: Phase II Randomized Trial of Nivolumab with or 
without Ipilimumab in Patients with Recurrent Ovarian Cancer



NRG GY003: RECIST Sum 

*Actual values exceed 100% increase

ORR Within 6 months** Nivo→Nivo
N (%)

Nivo-Ipi→Nivo
N (%)

p-value

6 (12.2) 16 (31.4) 0.034

Burger et al., IGCS 2018



NRG GY003: PFS by Treatment Group

Nivo→Nivo
(n=49)

Nivo-Ipi→Nivo
(n=51)

Patients with event, n (%) 47 (95.9) 39 (76.5)

Median PFS, months 2.0 3.9

Stratified
by PFI

HR (95% CI) Reference 0.528
(0.339–0.821)

Two-sided
p-value
(log-rank)

0.0041

Burger et al., IGCS 2018



TOPACIO: Niraparib (PARPi) + pembrolizumab in platinum-
resistant HGSOC 

Sato et al., Nat Commun 2017; Konstantinopoulos et al, ASCO 2018. 

ORR 25%



Javelin Ovarian 100

CP

CP -> Avelumab

CP + Avelumab -> Avelumab

IMaGYN50/GOG 3015/ENGOT-ov39

CP + BEV -> BEV

CP + BEV + Atezo -> BEV + Atezo

GOG 3025/DUO-O

CP + BEV -> BEV

CP + BEV + Durva -> BEV + Durva

CP + BEV + Durva -> BEV + Durva

+olaparib

First Trial/ENGOT-OV44

CP +/- BEV -> +/-BEV

CP +/- BEV -> +/- BEV + Niraparib

CP +/- BEV + TSR042 -> +/- BEV + Niraparib + 

TSR042

ATHENA - Maintenance

Rucaparib

Rucaparib + Nivolumab

Ongoing/upcoming checkpoint inhibitor phase III trials in 

upfront management of ovarian cancer:



Predictors of response/resistance to 
immunotherapy in gynecologic cancers



Tumor microenvironment: PD-L1 expression does not enrich for 
DCR in ovarian cancer. 

Matulonis et al., ASCO 2018

Pembrolizumab,

Ovarian CA



Alexandrov et al., Nature 2013

Ovarian cancers exhibit low mutational 
burden



Small cell carcinoma of the ovary hypercalcemic

type (SCCOHT): a monogenic disease driven by 

loss of BRG1 (SMARCA4)

Jelinic et al., Nat Genetics 2014; Witkowsky et al., Nat 

Genetics 2014;  Ramos et al., Nat Genetics 2014  



Despite low tumor mutational burden SCCOHTs exhibit 
immune-active tumor microenvironment.

CD3+ 

cells

PD-

L1+/CD68+ 

cells

Jelinic, Ricca, Merghoub, Levine, and Zamarin, JNCI: 2018 



Mutations in SWI/SNF component PBRM1 predict response 
to immunotherapy in kidney cancer



Intra and inter-tumor heterogeneity may influence response to 
immunotherapy in ovarian cancer

Chen and Mellman, Nature 2017; Jimenez-Sanchez et al., Cell 2017; Zhang A…. Shah S, Cell 2018



Texture Heterogeneity + Basic Measures From Baseline CT Predict 
Durable Clinical Benefit

Energy = 42.25; No 
benefit

Energy = 239.7; Benefit

PREDICTORS OF DURUBLE CLINICAL BENEFIT (PFS ≥ 24 wks) 
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• Number of disease sites

• Intratumor heterogeneity

• Intertumor heterogeneity



Higher Inter-Tumor Heterogeneity On Baseline CT is 
associated with Quicker Time to Off-Treatment 

Baseline CT cluster-site-dissimilarity 1,648 

time to off-treatment 569 days

Baseline CT cluster-site-dissimilarity 568,399

time to off-treatment 42 days



Combined Texture Heterogeneity + Basic Measures From Baseline 
CT Predicts Durable Clinical Benefit With Higher Accuracy 
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Take Home Messages

• Immune checkpoint blockade is promising in some GYN cancer 
patients, but we have a long way to go

• Combination therapies will be a key to success and may include 
other immunotherapies, targeted therapy, or chemotherapy

• Biomarkers predictive of response in other cancer types may be of 
limited value in GYN cancers

• High intra- and inter-tumor heterogeneity may negatively 
influence the outcomes of immunotherapy in GYN cancers
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