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Disclosure
• Research grant support from Novartis to Mayo Clinic for 

Investigator Initiated Trials
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Focus of talk

• Checkpoint inhibitors and immune-
modulators

• Monoclonal antibodies and Immuno-
conjugates

• Therapeutic vaccines
• Adoptive T-cell therapies
• Oncolytic viruses
• Adjuvant immunotherapies
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Case #1: Endometrial Cancer
• 50 year old female
• May 2015: Vaginal bleeding x 8 months. D and C: g3 

endometrioid carcinoma.
• July 2015: TAH: 4.5 cm T2N2 g3 serous ca with invasion 

cervical stroma, 12/15mm myometrial involvement, no LVS 
invasion, 2 + PA LN and 5 + pelvic LNs. 
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Case #1: Endometrial cancer (cont)

• Tumor cells with absent MSH2 and MSH6 
by IHC.

• PE and DVT: IVC filter placed.
• August 2015: PET scan: new PA nodes and 

pelvic nodes and vaginal recurrence on 
exam.

• RT to vaginal cuff in view of bleeding.
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Case #1: Endometrial cancer (cont)

• October 2015-January 2016: Docetaxel and 
CBDCA for 6 cycles followed by vaginal 
brachytherapy.

• February 2016: Progressive disease on imaging 
with increasing abdominal pains, leg edema. 
Treated with gemcitabine and paclitaxel with 
response. 

• August 2016: Progressed with new left SC 
adenopathy, worsening pain and worsening leg 
edema.
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Case #1: Endometrial cancer (cont...)
• September 2016: Nivolumab.
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CT scans: Left SC nodes



G Getz et al. Nature 497, 67-73 (2013) doi:10.1038/nature12113

Mutation spectra across endometrial carcinomas.
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Slide 1

Presented By Brooke Howitt at 2015 ASCO Annual Meeting
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Slide 13

Presented By Brooke Howitt at 2015 ASCO Annual Meeting; JAMA Oncology 2015
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PD-L1 is Expressed in Tumor-Associated Immune Cells in POLE/MSI Tumors

Presented By Brooke Howitt at 2015 ASCO Annual Meeting; JAMA Oncol. 2015; 1:1319–23. 
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Fig. 3 Mismatch repair deficiency across 12,019 tumors.

Dung T. Le et al. Science 2017;science.aan6733

Published by AAAS
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Slide 12

Presented By Dung Le at 2015 ASCO Annual Meeting
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Slide 13

Presented By Dung Le at 2015 ASCO Annual Meeting



Fig. 1 Patient survival and clinical response to Pembrolizumab across 12 different tumor types with 
mismatch repair deficiency. 

Dung T. Le et al. Science 2017;science.aan6733

Published by AAAS
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Fader AN: SGO  2018 (JCO 2018, 36, 2044-2051)
• HER2 amplification in 30% serous carcinomas of uterus
• Randomized Phase 2 trial: TC +/- trastuzumab
• August 2011- March 2017
• 61 patients
• Median PFS 8 months vs 12.6 months (HR 0.44, p= 0.005)
• 41 patients : primary rx: PFS 9.3 mo vs 17.9 mo (HR 0.4, 

p=0.013)



Fig 2. Progression-free survival (PFS). (A) Median progression-free survival was improved by 4.6 months in patients (n = 58) who received trastuzumab with carboplatin-paclitaxel (12.6 
months) compared with those who received carboplatin-paclitaxel alone (8.0 months; P = .005; hazard ratio [HR], 0.44; 90% CI, 0.26 to 0.76). (B) The addition of trastuzumab benefitted 
patients (n = 41) with advanced disease in the primary treatment setting (17.9 v 9.3 months; HR, 0.40; 90% CI, 0.20 to 0.80; P = .013). (C) The addition of trastuzumab also benefitted 
patients (n = 17) with recurrent disease after zero, one, or two lines of prior chemotherapy (9.2 v 6.0 months; HR, 0.14; 90% CI, 0.05 to 0.54; P = .003). In total, there were 40 progression 
events; among those who remained alive and progression free, five were in the control arm and 13 were in the experimental arm.

Published in: Amanda N. Fader; Dana M. Roque; Eric Siegel; Natalia Buza; Pei Hui; Osama Abdelghany; Setsuko K. Chambers; Angeles Alvarez Secord; Laura Havrilesky; David M. 
O’Malley; Floor Backes; Nicole Nevadunsky; Babak Edraki; Dirk Pikaart; William Lowery; Karim S. ElSahwi; Paul Celano; Stefania Bellone; Masoud Azodi; Babak Litkouhi; Elena Ratner; 
Dan-Arin Silasi; Peter E. Schwartz; Alessandro D. Santin; JCO 2018, 36, 2044-2051.
DOI: 10.1200/JCO.2017.76.5966
Copyright © 2018 American Society of Clinical Oncology
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Intratumoral T Cells, Recurrence, and Survival in 
Epithelial Ovarian Cancer

Lin Zhang, M.D., Jose R. Conejo-Garcia, M.D., Ph.D., Dionyssios Katsaros, M.D., 
Ph.D., Phyllis A. Gimotty, Ph.D., Marco Massobrio, M.D., Giorgia Regnani, M.D., 

Antonis Makrigiannakis, M.D., Ph.D., Heidi Gray, M.D., Katia Schlienger, M.D., Ph.D., 
Michael N. Liebman, Ph.D., Stephen C. Rubin, M.D. and George Coukos, M.D., Ph.D.

N Engl J Med
Volume 348;3:203-213

January 16, 2003
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Survival Analyses of Patients with Ovarian Carcinoma, According to the Presence or Absence 
of Intratumoral T Cells

Zhang, L. et al. N Engl J Med 2003;348:203-213
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Multivariate Cox Proportional-Hazards Analysis of Progression-free and Overall Survival

Zhang, L. et al. N Engl J Med 2003;348:203-213
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Efficacy and safety of anti-PD-1 antibody (Nivolumab: BMS-936558, ONO-4538) in patients with platinum-resistant ovarian cancer

Presented By Junzo Hamanishi at 2014 ASCO Annual Meeting; JCO 2015 : 33 (34): 4015
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Avelumab (MSB0010718C), an anti-PD-L1 antibody, in patients with previously treated, recurrent or refractory ovarian cancer: a phase Ib, open-label expansion trial 

Presented By Mary Disis at 2015 ASCO Annual Meeting
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Clinical activity: best overall response

Presented By Mary Disis at 2015 ASCO Annual Meeting
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Clinical activity: best change in target lesions from baseline

Presented By Mary Disis at 2015 ASCO Annual Meeting
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PR in metastatic clear cell

Presented By Mary Disis at 2015 ASCO Annual Meeting
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Case #2: 72 y/o Clear cell carcinoma of the ovaries

• 2010: Stage 1a clear cell carcinoma of the ovaries; 
TAH-BSO. 1 cycle docetaxel-CBDCA

• Aug 2015: Recurrent disease RP nodes; bx 
confirmed

• Sept 2015- Feb 2016: ddTC; initial PR then PROG
• March 2016: MATCH trial: FO test amplification  

ERBB2: pertuzumab-trastuzumab with PROG
• June 2016: Gemcitabine and CDDP with PROG
• August 2016: Nivolumab
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Case #2: 72 y/o female with Clear Cell Carcinoma 
Ovaries
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ONGOING STUDIES OVARIAN CANCER

Upfront checkpoint inhibitors plus chemotherapy (Phase 3 or  
Phase 2): 
• Paclitaxel, carboplatin and bevacizumab +/- atezolizumab.
• Paclitaxel, carboplatin, bevacizumb +/-avelumab
• Pembrolizumab, paclitaxel and carboplatin (neo-adjuvant)
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Slide 1

Presented By Rita Nanda at 2017 ASCO Annual Meeting
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I-SPY 2 TRIAL Eligibility

Presented By Rita Nanda at 2017 ASCO Annual Meeting
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I-SPY 2 TRIAL Schema: HER2- Signatures

Presented By Rita Nanda at 2017 ASCO Annual Meeting
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Pembrolizumab graduated in all HER2- signatures:<br />Both HR+/HER2- and TN

Presented By Rita Nanda at 2017 ASCO Annual Meeting
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Wang et al., 2016, Cell 165, 1092–1105
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OVARIAN CANCER: RELAPSED
• Avelumab +/- liposomal doxorubicin
• Liposomal doxorubicin +/- motolimod (Toll-like receptor 8 

agonist) 
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OVARIAN CANCER STUDIES: Combination 
immunotherapies
• Durvalumab and motolimod (Toll-like receptor 8 agonist)
• Durvalumab and tremelimumab (CTLA-4 inhibitor)
• Nivolumab and INCB024360 (IDO1 inhibitor)



TOPACIO/Keynote-162 (NCT02657889)—A phase 1/2 
study niraparib + pembrolizumab: results in platinum-
resistant ovarian cancer (PROC) cohort
Panagiotis Konstantinopoulos,1 Steven Waggoner,2 Gregory A. Vidal,3 Monica Mita,4 Gini 
Fleming,5 Robert Holloway,6 Linda Van Le,7 Jasgit Sachdev,8 Eloise Chapman-Davis,9 Gerardo 
Colon-Otero,10 Richard Penson,11 Ursula Matulonis,12 Young Bae Kim,13 Kathleen Moore,14 Elizabeth 
Swisher,15 Bruce Dezube,16 Jing Yu Wang,16 Nathan Buerstatte,16 Sujata Arora,16 Pamela Munster17

41Panagiotis Konstantinopoulos http://clicktoeditURL.com

1Department of Medical Oncology, Medical Gynecologic Oncology Program, Dana-Farber Cancer Institute, Harvard Medical School, Boston, MA, USA; Center for DNA Damage 
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Scientific Rationale for Niraparib and PD-1 Inhibitor

42Panagiotis Konstantinopoulos http://clicktoeditURL.com

Mouw & Konstantinopoulos Brit Jour Canc 2018,  Jiao et al. Clin Can Res 2017,  Sato et al. Nature Commun 
2017

Preclinical models 
indicate synergy 
between PARPi + 
anti-PD-1 agents 

regardless of BRCA
mutation status or 
PD-L1 expression 



TOPACIO Is a Phase 1/2 Study in Patients with PROC
Study Purpose: Evaluate the hypothesis that a PARPi combined with an anti-PD-1 will yield more 
robust efficacy than historical comparison to either drug alone in difficult-to-treat patient populations

43

TOPACIO Ovarian Cancer Patient Eligibility 
• Response lasting ≥6 months to first-line platinum

• Considered platinum-resistant by investigator 
assessment 

• Patients with platinum-sensitive disease who 
were not eligible for further platinum (platinum 
ineligible) were allowed 

• Secondary platinum-refractory disease allowed

• ≤5 prior lines of treatment

Determination of RP2D

Ph
as

e 
1

Panagiotis Konstantinopoulos http://clicktoeditURL.com

Ph
as

e 
2

RP2D
Niraparib 200 mg + Pembrolizumab 200 mg

Endpoint Assessment

Primary Endpoint ORR by RECIST 1.1

Dose 1 
Niraparib 200 mg + 

Pembrolizumab 200 mg

Dose 2
Niraparib 300 mg + 

Pembrolizumab 200 mg

PROC, platinum-resistant/refractory ovarian cancer
ORR, objective response rate
RP2D, recommended phase 2 dose



Demographics & Baseline Characteristics

44Panagiotis Konstantinopoulos

Characteristics, n (%)
Phase 1 & 2 

N = 62
Age, median, years 60
ECOG performance status

0 44 (71%)
1 18 (29%) 

Prior therapies, median (range) 2 (1-5) 
Previous bevacizumab therapy1 39 (63%) 
Previous chemotherapy2

Anthracycline 40 (65%) 
Cyclophosphamide 5 (8%) 
Gemcitabine 29 (47%) 
Paclitaxel 60 (97%) 
Platinum 62 (100%) 
Topotecan 3 (5%) 

Platinum Status
Ineligible (PFI ≥6 months) 13 (21%) 
Resistant (PFI 1 – 6 months) 31 (50%) 
Refractory (PFI ≤1 month) 18 (29%) 

http://clicktoeditURL.com

1Of the 39 patients (63% of 62) who had previous bevacizumab, 7/39 (18%) were first line, 24/39 (62%) were recurrent, and 8/39 (20%) were both.
2Previous chemotherapy data refer to both first and subsequent lines, and include (neo)adjuvant therapy.  PFI, progression‐free interval.



Biomarker Status

45Panagiotis Konstantinopoulos http://clicktoeditURL.com

Characteristics, n (%)
Phase 1 & 2 

N = 62
tBRCA Status

BRCA1mut 10 (16%)
BRCA2mut 2 (3%)
WT 48 (77%)
Unknown 2 (3%)

HRD Status
HRDpos 24 (39%)
HRDneg 32 (52%)
Unknown 6 (10%)

PD-L1 Status
Positive 35 (57%)
Negative 21 (34%)
Unknown 6 (10%)

tBRCA, tumor BRCA (Myriad assay). HRD, homologous recombination deficiency. 
HRD and tBRCA determined by Myriad assay; HRDpos includes BRCA mutation or HRD score ≥42; PD-L1 positive: 
≥1% combined proportionality score.



TOPACIO Results of Evaluable Population

46Panagiotis Konstantinopoulos

Integrated Efficacy Analysis 
(combined phase 1+2) PROC Cohort

N = 60 
Evaluable patients* % Still on Treatment, n

Complete response (CR) 3 (5%) 1
Partial response (PR) 12 (20%) 6
Stable disease (SD) 25 (42%) 2
Progressive disease (PD) 20 (33%) 

ORR (CR+PR) 25% 
Disease control rate (CR+PR+SD) 67% 

http://clicktoeditURL.com

*Two patients were not evaluable for efficacy; evaluable patients had at least 1 on-treatment scan; responses include confirmed (11) and 
unconfirmed (4) responses; data as of 02 APR, 2018.



Niraparib + PD-1 Inhibitor Treatment Resulted in 
Clinical Activity Across a Broad Study Population

47Panagiotis Konstantinopoulos http://clicktoeditURL.com



Clinical Activity of Niraparib + PD-1 Inhibitor Treatment Is 
Observed Across Multiple Patient Subsets

48Panagiotis Konstantinopoulos http://clicktoeditURL.com



Response All
(%)

tBRCAmut
(%)

HRDpos*
(%)

tBRCAwt
(%)

HRDneg
(%)

ORR 11/47 (23%) 2/8 (25%) 4/16 (25%) 9/37 (24%) 7/26 (27%)

DCR 30/47 (64%) 5/8 (63%) 11/16 (69%) 24/37 (65%) 15/26 (58%)

Panagiotis Konstantinopoulos 49

*HRDpos includes BRCA mutation or HRD score ≥42 per Myriad assay. 
Patients with inconclusive biomarker results were not included in the biomarker subpopulations.
Responses include confirmed and unconfirmed responses.

Clinical Activity Is Observed Across Biomarker Populations in 
Patients with Platinum-Resistant/Refractory Disease

http://clicktoeditURL.com

• The addition of pembrolizumab to niraparib in tBRCAwt and HRDneg led to ORR 
similar to PARPi efficacy in the tBRCAmut population

• HRD status does not correlate with response to this combination in platinum-resistant/
-refractory disease 



Panagiotis Konstantinopoulos 50

Response Observed in Platinum-Refractory Patients

http://clicktoeditURL.com

• Evaluable platinum-
refractory patients (n=17): 
ORR, 24%; DCR, 59% 

• Biomarker-negative 
patients: 

• BRCAwt: ORR, 23%;
DCR, 54%

• HRDneg: ORR, 25%; 
DCR, 50%

• 2 of 4 responders still on 
treatment



Niraparib + PD-1 Inhibitor Treatment Produces Durable Responses 
Regardless of BRCA Status

51Panagiotis Konstantinopoulos http://clicktoeditURL.com

Of 9 censored patients, 7 are ongoing; data as of 02 APR, 2018.

Median DoR (95% CI): 
9.3 months (3.0, NE) 
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Ovarian cancer: Monoclonal antibodies 
and Immuno-conjugates
• FDA approved: 

Bevacizumab

• Under study:
Farletuzumab

Mirvetuximab soravtansine
IMMU-132
DNIB0600A
Demcizumab
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Ovarian cancer : Therapeutic vaccines
• ID-LV305, vaccine targeting NY-ESO-1, antigen expressed 

in 43%
• Vaccine targeting NY-ESO-1 plus decitabine
• P53 vaccine
• Dendritic cell vaccines
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Ovarian cancer: Adoptive T-cell transfer
• T-cells genetically engineered to recognize NY-ESO-1
• T-cells genetically engineered to recognize MAGE-A3
• CAR-T trial targeting mesothelin.
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Ovarian cancer: Oncolytic virus
• Randomized phase 2 Mayo trial: Modified measles virus 

that expresses the thyroidal sodium symporter gene (MV-
NIS) in platinum resistant disease.



©2016 MFMER  |  3534121-56

Case # 3: HPV related tumors: Cervical and vaginal 
cancers

• 77 y/o female with HPV related vaginal 
cancer

• 2014: 5 cm vaginal mass. RT and CDDP
• November 2015: Local recurrence, HPV16 

positive. Rec: exenteration; declined 
chemotherapy.

• January 2016: Nivolumab for 12 months 
with regression (HPV negative).
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Pembrolizumab in Patients with Advanced Cervical Cancer: Preliminary Results From the Phase 1b KEYNOTE-028 Study

Presented By Jean-Sebastien Frenel at 2016 ASCO Annual Meeting; J Clin Oncol. 2017 Dec 20;35(36):4035-4041. doi: 
10.1200/JCO.2017.74.5471. Epub 2017 Nov 2. 



©2016 MFMER  |  3534121-58

KEYNOTE-028 (NCT02054806): Phase 1b Multicohort Study of Pembrolizumab for PD-L1–positive Advanced Solid Tumors

Presented By Jean-Sebastien Frenel at 2016 ASCO Annual Meeting
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Best Change From Baseline in Tumor Size<br />(RECIST v1.1, Investigator Review)

Presented By Jean-Sebastien Frenel at 2016 ASCO Annual Meeting
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ASCO -2018



©2016 MFMER  |  3534121-61

KEYNOTE-158
• 98 patients with recurrent metastatic cervical cancer
• PDL1 positive tumors with combined positive score of 1 or 

greater; 77 patients 
• Median age : 45
• 65% had received 2 or more prior chemotherapies
• Median follow up of 11.7 months
• ORR: 14.3%
• 91% duration response over 6 months
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Cervical cancer – ADXS-11-001 plus MEDI
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SUMMARY
Subset of patients who obtain long-lasting benefit to 
checkpoint inhibitor therapy:
• MMR deficient
• HPV- related cervical cancers (PDL-1 positive)
• Subsets of ovarian cancer
Combination treatments under study
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Thank you!

Come visit us in Jacksonville!

Gerardo Colon-Otero, M.D.

Mayo Clinic

Jacksonvile, Florida

Cell 904-742-6002

Email: gcolonotero@mayo.edu
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Questions & Discussion
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