
Bartosz Chmielowski, MD, PhD
Assistant Clinical Professor

Melanoma-Sarcoma Program
Division of Hematology – Medical Oncology

University of California Los Angeles



Objectives

� To understand the rationale for the combination of immunotherapies 
with other forms of therapy

� To explore preclinical data on combination of immunotherapy and 
targeted therapy

� To provide updated data on the combination of anti-CTLA4 and anti-
PD1 therapy

� To summarize currently ongoing clinical trials in multiple 
malignancies



The Basic Concept of Combination 

Therapy
� Concept 1: both A and B show activity

� Is A+B more efficacious than A followed by B?

� Is A+B more toxic than A followed by B?

� Concept 2: A is active, B shows minimal to no 
activity as a single agent

� Can B enhance the activity of A?



Possible Combinations

� Immunotherapy + targeted therapy

� Immunotherapy + immunotherapy

� Immunotherapy + chemotherapy
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Modified from Ribas et al. Clinical Cancer Research 2012

Combining immunotherapy and targeted therapy for melanoma?

Courtesy of Dr. A. Ribas



BRAF inhibitors as immune sensitizing agents

� BRAF inhibitors could sensitize the immune system by:
• Increase tumor antigen and MHC expression 

• Increase tumor infiltrating lymphocytes

• Improve immune effector cell function by inducing paradoxical MAPK 
activation on T cells

• Improve the tumor microenviroment by decreasing expression of 
immune suppressive cytokines and immune regulatory ligands

Ribas & Wolchok, Curr Opin Immunol 2013 
Hu-Lieskovan, Robert, Homet & Ribas JCO 2014

1.Kono M. Mol Cancer Res 2006 2. Sapkota B. 
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Cancer Res 2012. 7. Cooper ZA. Oncoimmunology 
2013. 8. Comin-Anduix B. Clin Cancer Res 2010. 9. 
Koya Cancer Research 2012. 10. Sumimoto H. J Exp 
Med 2006. 11  Khalili JS. Clin Cancer Res 2012. 12. 
Yamamoto R. Cancer Sci 2009. 13. Berthon C. Cancer 
Immunol Immunother 2010. 14  Knight DA. J Clin Invest 
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Paradoxical Activation in Lymphocytes
↑ TILs (CD8+)4,5,6

↑ Clonality of rearranged TCRß 7

↑ Paradoxical Activation 8,9
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SM1: A BRAFV600E-driven melanoma syngeneic to 

immunocompetent C57BL/6 mice

Koya, Mok et al. Cancer Res 2012; Knight et al. J Clin Inv 2013

Goel, Haluska et al. Oncogene. 2009

BRAFV600E mutation

Richard Koya, 
MD, PhD
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SM1 has genomic alterations similar to human melanoma

Courtesy of Dr. A. Ribas
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lymphocytes to vemurafenib
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Dabrafenib and trametinib were kindly provided by Drs. Tona Gilmer, 
Li Liu and Jeff Legos through an MTA with GSK

C57 BL/6 mouse

ACT i.v. 

activated T cells

w gp100

TBI

900 cGy

BMT

D0: SM1 tumor

s.c.(BRAFV600E)
High dose IL-2 i.p.

Drug Tx, daily oral gavage

Six groups (N=6):

Pmel ACT+Vehicle (V)

Pmel ACT+D30

Pmel ACT+T0.6

Pmel ACT+D30+T0.6

C57 ACT +V 

C57 ACT +D30+T0.6
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Siwen Hu-Lieskovan, MD, PhD Stephen Mok

Enhanced in vivo antitumor activity pmel-1 ACT + dabrafenib

and/or trametinib

Courtesy of Dr. A. Ribas



Pmel Vehicle

Pmel D30

Pmel D30+T0.6

CD57 D30+T0.6

Pmel T0.6

Day 5 after ACT

Day 13 after tumor injection 

ROI: tumors only (counts/pixel) 

Bioluminescent imaging of pmel-1 ACT 

Increased tumor infiltrating T cells pmel-1 ACT + 

dabrafenib and/or trametinib

Courtesy of Dr. A. Ribas



Ribas A et al. N Engl J Med 2013;368:1365-1366

Liver toxicities with ipilimumab + vemurafenib

phase 1 testing

Courtesy of Dr. A. Ribas



Anti-PD1 Ab and targeted therapy

pembrolizumab

pembrolizumab

Dabrafenib 150 mg po bid + 
trametinib 2 mg daily

trametinib 2 mg daily

BRAF 
mutated

BRAF wt

pembrolizumab
Dabrafenib 150 mg po bid + 

trametinib 2 mg daily

Randomized phase

placebo
Dabrafenib 150 mg po bid + 

trametinib 2 mg daily

NCT02130466

BRAF 
mutated



Pembrolizumab in patients with renal cell 

carcinoma

� An open-label, 2 part study of pazopanib and/or pembrolizumab in 
treatment naïve subjects with advanced RCC. Part 1 consists of a Phase 
I dose escalation followed by an expansion cohort. Part 2 is a 
randomized 3-arm Phase II study. 

� A Phase 1B, Open Label, Dose Finding Study To Evaluate Safety, 
Pharmacokinetics And Pharmacodynamics Of Axitinib In 
Combination With pembrolizumab In Patients With Advanced Renal 
Cell Cancer

NCT02014636, NCT02133742



Nivolumab in patients with renal cell 

carcinoma

� A Phase 1 Study of Nivolumab (BMS-936558) Plus Sunitinib, 
Pazopanib or Ipilimumab in Subjects With Metastatic Renal Cell 
Carcinoma

� A Phase 1B, Open Label, Dose Finding Study To Evaluate Safety, 
Pharmacokinetics And Pharmacodynamics Of Axitinib In 
Combination With MK-3475 In Patients With Advanced Renal Cell 
Cancer

NCT01472081



Anti-PDL1 Ab and targeted therapy

MEDI4736

MEDI4736

MEDI4736

Dabrafenib 150 mg po bid + 
trametinib 2 mg daily

trametinib 2 mg daily

trametinib 2 mg daily

BRAF 
mutated

BRAF wt

BRAF wt
followed 

by

MEDI4736 binds to PD-L1 and blocks its interaction with PD-1 and CD80

NCT02027961



MEDI4736 in patients with lung cancer

� A Phase I, Open-Label, Multicentre Study to assess the safety, tolerability, 
pharmacokinetics and preliminary anti-tumour activity of gefitinib in 
combination with MEDI4736 (anti PD-L1) in Subjects with Non-small cell 
lung cancer (NSCLC). 

� Multi-arm, Phase Ib, Open-Label, Multicentre Study to Assess the Safety, 
Tolerability, Pharmacokinetics and Preliminary Anti-tumour Activity of 
AZD9291 in Combination With Ascending Doses of Novel Therapeutics in 
Patients With EGFRm+ Advanced NSCLC Who Have Progressed Following 
Therapy With an EGFR TKI. Group A: AZD9291 + MEDI4736

NCT02088112, NCT02143466



NEJM 2012; Jun 28; 366 (26): 2517-9



N Engl J Med 2013;369:122-33.

Anti-CTLA4 + anti-PD1 antibodies



Survival, response duration, and activity by BRAF mutation (MT) status of nivolumab (NIVO, anti-PD-1, BMS-936558, ONO-4538) and ipilimumab (IPI) concurrent therapy in<br /> 
advanced melanoma (MEL) 

Presented By Mario Sznol at 2014 ASCO Annual Meeting
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CA209-004 Phase I Study: Dose Cohorts

Presented By Mario Sznol at 2014 ASCO Annual Meeting



Activity Summary: Concurrent and Sequenced Cohorts from 004

Presented By Mario Sznol at 2014 ASCO Annual Meeting



Response in Target Lesions

Presented By Mario Sznol at 2014 ASCO Annual Meeting



Safety Overview

Presented By Mario Sznol at 2014 ASCO Annual Meeting



ORR by BRAF Status for Concurrent Cohorts

Presented By Mario Sznol at 2014 ASCO Annual Meeting



ORR by PD-L1 Status (5% cutoff) 

Presented By Mario Sznol at 2014 ASCO Annual Meeting



Overall Survival for Concurrent <br />Therapy by Dose Cohort

Presented By Mario Sznol at 2014 ASCO Annual Meeting



Survival Endpoints for Concurrent and Sequential Therapy by Dose Cohort

Presented By Mario Sznol at 2014 ASCO Annual Meeting



Phase 3 Trial - CheckMate 067

� 915 patients

� Stratified based on PD-L1 expression

nivolumab ipilimumab

placebo ipilimumab

nivolumab placebo

NCT01844505



Interferon-α and anti-PD1 antibody

� the potential additive anti-tumor effect of the combination IFNα and anti-PD1

Terawaki S et al J Immunol. 2011 Mar 1;186(5):2772-9.



Interferon-α and pembrolizumab

in melanoma and RCC

pembrolizumab Pegylated IFN-α

pembrolizumab ipilimumab

NCT02089685



Immunotherapy and chemotherapy

� A Multi-arm Phase I Safety Study of Nivolumab in Combination With 
Gemcitabine/Cisplatin, Pemetrexed/Cisplatin, 
Carboplatin/Paclitaxel, Bevacizumab Maintenance, Erlotinib, 
Ipilimumab or as Monotherapy in Subjects With Stage IIIB/IV Non-
small Cell Lung Cancer (NSCLC)

NCT01454102



Other combinations

� Ipilimumab + Talimogene laherparepvec (Tvec) in melanoma

� Pembrolizumab + Talimogene laherparepvec (Tvec) in melanoma

� Nivolumab + dasatinib in CML

� Nivolumab + anti-KIR antibody in solid tumors

� Nivolumab + anti-LAG-3 antibody in solid tumors

� Nivolumab + IL-21 in solid tumors

� aldesleukin + ziv-aflibercept in melanoma

� aldesleukin + vemurafenib in melanoma

� Adoptive cell transfer therapy and ipilimumab in melanoma



Questions



Question 1
� The following mechanisms of sensitization of the immune system by BRAF 

inhibitors have been described, EXCEPT

A. Increase in tumor antigen and MHC expression

B. Increase in tumor infiltrating lymphocytes

C. Improvement of immune effector cell function by inducing paradoxical 
MAPK activation on T cells

D. Inhibition of tumor angiogenesis through VEGF-MAPK pathway

E. Improvement of the tumor microenviroment by decreasing expression of 
immune suppressive cytokines and immune regulatory ligands



Question 2
� The phase 1 clinical trial of the combination of vemurafenib and ipilimumab 

in patients with metastatic melanoma was stopped early because

A. Of poor accrual

B. Increased liver toxicity 

C. Increased gastrointestinal toxicity

D. Increased dermatologic toxicity

E. Increased frequency of the development of brain metastasis



Question 3
� The updated data on the phase 1 trial of 53 patients treated with anti-PD1 

antibody, nivolumab, and anti-CTLA4 antibody, ipilimumab concurrently 
show the 1-year survival rate of

A. 15%

B. 25% 

C. 40%

D. 65%

E. 85%


