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� Phase 3 study of combined 

NIVO+IPI in untreated melanoma:

� Improved PFS with NIVO+IPI (11.5 

months) or NIVO alone (6.9 months) 

vs. IPI alone (2.9 months) 

� ORR of 58% NIVO+IPI, 44% NIVO, 

19% IPI  

� Grade 3/4 treatment-related AEs in 

55% of patients (NIVO+IPI)  

Larkin et al. N Engl J Med 2015;373:23–34.



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

When there is no 

pre-existing 

interferon-induced 

immune response 

in tumors then PD-

1 blockade is 

unlikely to work.

Response to anti-PD -1/L1 based therapies reply on the 
patients’ ability to mount a tumor specific respons e, which 

is then turned off by PD -1/PD-L1 engagements



Innate and Adaptive Immunity
Innate immunity is the first line of host defense. Pathogens are 
detected by receptors that recognize molecular patterns widely 
expressed by microorganisms – such as DNA and RNA.            
Innate responses are:
� Rapid (hours)
� Relatively non-specific
� Transient

Adaptive immunity describes responses of T and B lymphocytes. 
Pathogens are recognized by highly diverse and specific recognition 
receptors produced through rearrangement and mutation of genes 
within individual lymphocytes. 
Adaptive responses are:

� Slow (days)
� Highly antigen-specific
� Long-lived and exhibit memory



Oncolytic Viruses

Nature Reviews Cancer 14, 559–567 (2014)
� Direct tumor cell lyses

� Release of tumor antigen

� Attract dendritic cells 

� Release of progeny virus

� Induce IFN response

� Up-regulation of PD-L1?



Immune-stimulatory 
Transgenes Encoded 
by Oncolytic Viruses

Nature Reviews Cancer 14, 559–567 (2014)



Oncolytic Virus most advanced in 
clinical development

� Talimogene laherparepvec (T-VEC; HSV)
Approved for the local treatment of unresectable cutaneous, 
subcutaneous, and nodal lesions in patients with melanoma 
recurrent after initial surgery (NCT00769704)

� Pexastimogene devacirepvec (JX-594; vaccinia virus )
Phase IIb trial for hepatocellular carcinoma (NCT01387555)

� Pelareorep (reovirus ) 
Phase III in combination with chemotherapy in head and neck 
cancer (NCT01166542)

� H101 (a recombinant adenovirus ) 
Approved for the treatment of head and neck cancer in China



T-VEC: A Modified HSV-1 Oncolytic Virus

� Deletion of virulent factor ICP34.5

� Limits replication in normal cells, but replicates selectively in tumor cells

� Deletion of ICP47

� Allows tumor antigen presentation

� Insertion of the human GM-CSF gene

� Induce the recruitment and differentiation of DC precursors in and around 
the injected tumor





T-VEC Efficacy and Safety

� OPTiM study (005-05): 

� Phase 3, T-VEC vs GM-CSF, melanoma stage IIIB to IV, 436 

patients (292 with T-VEC)

� DRR (primary endpoint): 16% vs 2% (p<0.0001)

� ORR: 26% vs 5.7% 

� Median OS: 23 vs 19 months (HR 0.79, P=0.07)

� Nine trials (427 patients) have been conducted to test T-VEC 

safety. 

� Relatively low toxicity, mostly flu-like symptoms and injection 

site reactions. 

� No fatal AE was directly related to T-VEC



Phase Ib T-VEC+ipi in Treatment 
Naïve stage IIIB-IV Melanoma 

Median Survival not reached
12mon survival 72%
18mon survival 67%





� A Phase 1b/3, Multicenter, Open-label Trial of Talimogene
Laherparepvec in Combination With Pembrolizumab (MK-3475) for 
Treatment of Unresected,Stage IIIB to IVM1c Melanoma 
(MASTERKEY-265) NCT02263508

� A Phase 2, Multicenter, Randomized, Open-label Trial Assessing the 
Efficacy and Safety of Talimogene Laherparepvec Neoadjuvant 
Treatment Plus Surgery Versus Surgery Alone for Resectable, Stage 
IIIB to IVM1a Melanoma NCT02211131

� A Phase 1, Multicenter, Open-label Trial to Evaluate the Safety of 
Talimogene Laherparepvec Injected Into Liver Tumors NCT02509507

Clinical Development of T-VEC for Cancer
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TLRs are Key Recognition and Signaling Receptors for 
Innate Immunity

G100, TLR4 agonist

TLR8 agonist Motolimod/VTX-2337
TLR 7/8 agonist, MEDI9197
TLR9 agonist, SD-101



• TLR9 engagement in 
early endosome leads 
to IFN-α

• TLR9 engagement in 
late endosome leads 
to DC maturation and   
T cell activation
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TLR9 Engagement  in Different Cellular Compartments 
Activates Different Functional Responses 



Intratumoral CpG Enhances Checkpoint Inhibitory 
Antibodies in Mouse Tumor Models

• Intratumoral CpG causes regression only in injected tumor

• Combination with checkpoint inhibitors (OX40 and ipilimumab) leads to 
immune mediated regression of uninjected tumor

Houot and Levy, Blood (2009) 113:3546



Intratumoral Administration of CpG in Humans

Brody, Levy et al (2010) J Clin Onc 28:4324.
• Grade III/IV Lymphomas, multiple treatment failures
• Local irradiation + intratumoral “B-Class” CpG
• 4/15 responses in untreated sites, including 1 CR
• Induction of tumor-reactive CD8+ T cells in many patients

Kim, Levy et al (2012) Blood 119:355.
• Cutaneous T cell lymphoma (MF), ≥ 1 treatment failures
• Local irradiation + intratumoral “B-Class” CpG
• 5/15 partial responses in untreated sites
• Treg cells reduced in injected site



• TLR9 engagement in 
early endosome leads 
to IFN-α

• TLR9 engagement in 
late endosome leads 
to DC maturation and   
T cell activation
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SD-101: “C” Class CpG Providing Potent Stimulation of 
Both TLR9 Signaling Pathways

SD101

SD101: 30-base, single stranded 
oligonucleotide with cytidine-phospho-
guanosine (CpG) motifs on a 
phosphorothioate backbone



Preclinical Studies Provide Support for Combining 
SD-101 with Checkpoint Inhibitors

• Intratumoral SD-101 with continued anti-PD-1 treatment reverses tumor 
escape from anti-PD-1 therapy and leads to long-term, immune-
mediated control of tumor growth  
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Phase 1/2 Study in Untreated Indolent Lymphoma Patients



Clinical Development of SD -101 for Cancer

• Multicenter Phase 1/2 trial of intratumoral SD-101 plus 
pembrolizumab in metastatic melanoma NCT02521870

• A Phase 1/2, Non-randomized, Open-label, Multicenter, Dose 
Escalation and Expansion Study of Intratumoral Injections of SD-101 
in Combination With Localized Low-dose Radiation in Patients With 
Untreated Low-grade B-cell Lymphoma NCT02266147

• A Phase I/II Study of Intratumoral Injection of SD-101, an 
Immunostimulatory CpG, and Intratumoral Injection of Ipilimumab, an 
Anti-CTLA4 Monoclonal Antibody, in Combination With Local 
Radiation in Low-Grade B-Cell Lymphomas NCT02254772



Tumor Immune-suppressive 
Microenvironment

Nature Reviews Drug Discovery 14, 561–584 (2015) 





























A Phase 1/2 Study of Epacadostat in Combination 
with Pembrolizumab in Patients with Selected 

Advanced Cancers (NCT02178722)

• DLT (grade 3 rash) in 1/8 patients with epacadostat 50mg BID/pembrolizumab 2 
mg/kg; 

• No DLTs were observed with epacadostat 100mg BID/pembrolizumab 2mg/kg. 
• The most common (≥20%) all grade AEs were fatigue, diarrhea, rash, arthralgia, 

and nausea; the majority of these were grade 1 or 2. 
• Grade ≥3 immune-related AEs were mucosal inflammation and rash (n=1 [4%] 

each).
SITC 30th Anniversary Annual Meeting, Abstract #142



Management of cancer in the 
anti-PD-1/L1 era

Features 
likely for 
response

Features 
unlikely for 
response

Durable
response

Mixed 
response or 
delayed 
progression

..
. .

..
. .

Delayed
combined 
therapy

Upfront anti-
PD-1/L1 
combination 
therapy, 
or engineered 
ACT

+ anti-CTLA4
+ immune activating 
antibodies or cytokines
+ TLR agonists or oncolytic 
viruses
+ targeted therapies
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