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Several of the Agents Discussed are NOT FDA-approved for use in 
cancer treatment



• Immunotherapy + Immunotherapy
– Combined Checkpoint Blockade
– Checkpoint + Agonist*
– Checkpoint + Vaccine*

• Immunotherapy + Conventional Agent
– + Hormonal Therapy
– + Chemotherapy
– + VEGF Inhibition

• Immunotherapy + Myeloid / Stromal Agent
– + CSF-1R inhibition
– + IDO inhibition

• Immunotherapy + Immune Activator
– + Cancer Vaccine
– + Intratumoral Activator



IO / IO



Anti-CTLA-4

Biological Rationale:
Anti-PD -1 and Anti-CTLA -4 Act on Different Cell Types
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Clinical Validation:
Additive Effects on PFS

Larkin J et al, NEJM 2015
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Courtesy of A. Korman

Animal Studies Showed Clear Synergy



Toxicity Additive / Ipilimumab Driven

Wolchok JD et al. N Engl J Med 2013;369:122-133
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Biological Rationale:
Targeting Multiple Checkpoint Molecules on the SAME  Cell
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Day 7 Staged MC38 – Similar Results in Staged SA1N

Animal Studies Show Clear Synergy



CA224-020 Study Schematic

20 mg
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240 mg

Part A (Dose Escalation)
BMS-986016 Monotherapy

Part  B (Dose Escalation)
BMS-986016 + BMS-936558 (Nivolumab)

•All solid tumor types except

primary CNS tumors

•Subjects naïve to IMCARs

• BMS-986016 doses in bold

•All solid tumor types except

primary CNS tumors

• Subjects naïve to ICMARs and those 

with melanoma and NSCLC in Part C
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Courtesy of Andres Gutierez, BMS



IO + Conventional Agent



“No objective responses were observed in 

patients with colorectal or prostate cancer.”



Adding Checkpoint Inhibition 
to Enzalutamide Progressors

PI:  Dr. Julie Graff – Oregon 
Health Sciences University



Responder Details

Responder Cycle 1 PSA (ng/ml) every 3-weeks and nadir Measurable 

Disease at 

Baseline

Best 

Radiologic 

Response

MSI

1 April 2015 70.65 → 11.11 → 1.18 → 0.11 → 0.08 Yes (lymph) PR present

2 October 2015 46.09 → 41.22 → 12.99 → 9.89 → 0.02 No n/a n/a

3 January 2016 2502.75 → 1.26 → 0.07 →0.01 → <0.01 Yes (liver) PR absent

4 March 2016 82.43 → 17.34 → 0.3 → 0.01 No n/a n/a

5 June 2016 250 → 88.69 → 5.1 → 0.43 → 0.18* Yes (liver) PR pending

None of the responders have relapsed.

J Graff ESMO 2016



Potential Immunological Effects of 
Conventional Chemotherapy

• Immunogenic Cell Death 
• Release of tumor antigens
• Presentation of tumor antigens
• Likely depends on chemotherapy agent and dose

• Destruction of Immuno-Suppressive Populations
• Myeloid Derived Suppressor Cells
• M2 macrophages

• Homeostatic Proliferation -> Acquisition of Effector Function



Rationale For Chemotherapy / IO Combinations:  
Programming the Immunological Outcome of Antigen En counter

Block PD-1 or PD-L1 
During Antigen Encounter

Tolerogenic
Antigen

ReChallenge

Block PD-1 or PD-L1 
Late

Tsushima F et al. Blood 2007;110:180-185















Potential Immunological Effects of VEGF 
Inhibition

• Normalize Tumor Vasculature -> Permit T Cell 
Immigration Into Tumor Bed

• VEGF Promotes Inhibitory Dendritic Cells / Myeloid 
Suppressor Cells

• Anti-Tumor Effects of VEGF Inhibition -> 
Immunogenic Cell Death



PD-L1 Ab (atezolizumab ) + VEGF Ab (bevacizumab )

• Combination is well-tolerated

• 6 of 10 patients still on study after 15 
months

• 40% Overall Response Rate (ORR) 

− Historical response rates with 
atezolizumab and bevacizumab are 
~15% and ~9%, respectively

Investigator-assessed unconfirmed response per RECIST v1.1.
IC, immune cells; IHC 3: ≥ 10% tumor-infiltrating ICs positive for PD-L1; IHC 2: ≥ 5% and < 10% tumor ICs positive for PD-L1; 
IHC 1: ≥ 1% and < 5% tumor ICs positive for PD-L1; IHC 0: < 1% tumor ICs positive for PD-L1.
Efficacy evaluable patients dosed by April 7, 2014, who had at least 1 scan; data cutoff July 7, 2014.

Wallin et al, Nat Comm, 2016



Increases in CD8 + T cells are observed with treatments

Pre-treatment Post Bev Post Bev+Atezo

CD31

Patient 3, Female, 62 years old

CD8

• 83% (5/6) of bev + atezo RCC patients had increases in tumor CD8+ T cells
• 11% (1/9) of RCC patients had increased tumor CD8+ T cells following monotherapy atezo (PCD4989g)

Bendell, SCRI

Wallin et al, Nat Comm, 2016



Ongoing phase II trial of atezolizumab + bevacizumab 

vs atezolizumab vs sunitinib in Kidney Cancer

mRCC patients
• Age ≥18 years
• Clear cell 

and/or 
sarcomatoid
histology 

• No prior 
systemic 
therapy

• KPS ≥70

atezolizumab
+ bevacizumab

atezolizumab 

Sunitinib

Treat until 
disease 

progression

atezolizumab 
+ bevacizumab

atezolizumab 
+ bevacizumab

Optional 
crossover

• Estimated enrolment: 300
• Estimated completion date: February 2016
• Primary endpoint: PFS (per central review)
• Secondary endpoints:  OS, ORR, DOR, OS, safety

NCT01984242. Available at http://www.clinicaltrials.gov (Accessed May 2015).
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First Line Treatment of RCC is

Likely to Be a Combination Regimen

• Ipilimumab / Nivolumab vs. Sunitinib

• Atezolizumab / Bevicizumab vs. 
Sunitinib

• Avelumab / Axitinib vs. Sunitinib

• Pembrolizumab / Axitinib vs. Sunitinib



IO + Stromal Targeting



Targeting the Tumor MicroEnvironment (TME):

IDO Inhibition

Mellors and Munn, Nat. Rev. Immunol. (2004) 

Evaluable 

patients*, n 

(%) 

Melanoma 

(n=7) 
RCC (n=5) TCC (n=2) NSCLC (n=2) EA (n=2) 

SCCHN 

(n=1) 

ORR 

(CR+PR) 
4 (57) 2 (40) 1 (50) 1 (50) 1 (50) 1 (100) 

CR 2 (29) 0 0 0 0 0 

PR 2 (29) 2 (40) 1 (50) 1 (50) 1 (50) 1 (100) 

SD 2 (29) 2 (40) 0 1 (50) 0 0 

DCR 

(CR+PR+SD) 
6 (86) 4 (80) 1 (50) 2 (100) 1 (50) 1 (100) 

PD 1 (14) 0 1 (50) 0 0 0 

Not 

assessable 
0 1 (20) 0 0 1 (50) 0 

*Patients with ≥ 1 post-baseline response assessment or discontinued from study or died before 

response could be assessed. 

Preliminary results from a phase 1/2 study of 

epacadostat (INCB024360) in combination 

with pembrolizumab in patients with selected 

advanced cancers

Gangadhar TC et al, JITC 2015



Targeting the Tumor MicroEnvironment (TME):

Targeting Suppressive Myeloid Cells / Macrophages

Pyontek et al, Nat. Med. (2013) 

Anti-CSF-1R

CSF-1R TKI
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Lopez-Bujanda and Drake, Unpublished

Tumor 

Isotype 

Anti-CSF-1R

Castration-Resistant

Myc-CAP Model 



IO + Intratumoral Activator



Modified from: Drake, C. G. et al. Nat. Rev. Clin. Oncol. 11, 24–37 (2014) 

Intratumoral Injection and the
“Abscopal Effect ”

Direct

Presentation

Intratumoral

Injection

Abscopal

Effect

Cross

Presentation



Pardoll and Drake JEM  2012 

What’s Different in 2016?
Adaptive Immune Resistance

TUMOR

PD-L1

Tumor
T CellT Cell

Adaptive Up-Regulation 

Of PD-L1 Turns T Cell OFF
Interferon γ



Vectors
• Oncolytic Viruses (HSV-1, Reovirus, Vaccinia)

– T-Vec (+ GM-CSF)

• Coxsackie Virus

– Cavatak (naked)

• Adenovirus 

– Prostatak (+ herpes virus thymidine kinase gene)

• Alpha-Gal glycosphingolipid

– U Mass

• Plasmid DNA

– OncoSec

• TLR Agonists

– Too many to count !

• STING agonists (cyclic dinucleotides)

• Bacteria (BCG)

– Daily, in your local urology clinic



Payload
• TH1 Cytokines:

– IL-2, IL-12, TNF-alpha

• DC Activators / Attractants

– GM-CSF, CD40L 

• Type I IFN’s

– IFN-beta

• Allo-MHC



Preclinical Rationale
• Pre-clinical evidence of enhanced antitumor activity using a 

combination of CVA21 and PD-1 blockade 

• Oncolytic and immunotherapeutic activities of CVA21 warrant further 
clinical evaluation of CVA21 in combination with other 
immunotherapeutic agents (ie. immune checkpoint inhibitor strategies 
anti-CTLA-4 or anti-PD-1) or targeted small molecules (ie. BRAF and 
MEK kinase inhibitors)

Presented by: Robert Andtbacka
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There are over 750 Cancer Immunotherapy 
combination studies currently listed on 
clinical trials.gov:

• How will we as a community deal with this vast 
quantity of trials and agents?

• How will we prioritize what to move forward into 
pivotal studies?

• What if 20 combination regimens are approved -
is there room in clinical oncology practice for 20 
new regimens?


