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DISCLOSURE OF RELEVANT RELATIONSHIPS WITH INDUSTRY



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

3 mg/kg x 4 doses q3w 10 mg/kg x 4 doses q3w, then q3mo
+ dacarbazine

N Engl J Med. 2010 Aug 19;363(8):711-23. N Engl J Med. 2011 Jun 30;364(26):2517-26.



[18F]FLT PET tracer uptake in the spleen 
before and after tremelimumab
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P = 0.018

Molecular imaging with the PET probe [18F]FLT (radiolabeled thymidine) allows mapping and non-
invasive imaging of cell proliferation in spleen after CTLA4 blockade in patients with metastatic 
melanoma. 

Ribas… McCarthy, Czernin et al. JNM 2010



CTLA4 blockade diversifies 
peripheral T cell responses 



CTLA4 blockade diversifies 
peripheral T cell responses

without expanding pre-existing ones 

Changes in 40 melanoma antigens Changes in 96 virus antigens Change in antigen recognition/mo



Increase in TIL in most patients treated with anti-CTLA4 
(tremelimumab) regardless of tumor response
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CTLA4 blockade 
brings T cells into 
tumors 
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NEJM 2015 Jan 22; 372: 320-30. NEJM 2015, Jun 25; 372: 2521-2532



PD-1/L1 blockade early clinical data

• Long lasting responses in patients with:
– Melanoma (30-35%)
– NSCLC (20-25%)
– Bladder (25%)
– Hodgkin’s (65-85%)
– Merkel cell carcinoma (71%)
– Head and neck
– Gastric
– Ovarian
– Colorectal
– Liver



How can we select patients poised 
to respond to PD-1/L1 blockade?

1. Pre-existing T cell infiltration 
triggering adaptive PD-L1 expression

2. Mutational load

Tumeh, Nature 2014

Ansell, NEJM 2015
Le, NEJM 2015

Herbst, Nature 2014

3. PDJ amplicon

4. TCR clonality

Tumeh, Nature 2014

Rizvi, Science 2015

5. IFN signature by 
expression profiling

NonresponderResponder
0.8
1.0
1.2
1.4
1.6
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2.4

Best Overall Response,  RECISTv1.1

Ribas, ASCO 2015



Expanded Gene Signatures Identified During Discover y Analysis 
Reveal Biology of Complex Immune Synapse

Discovery analysis of 
entire NanoString 
melanoma data set led 
to identification of 
new genes:

- IFNγ signaling
- MHC class I and II antigen 

presentation machinery 
- T-cell activation markers
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Ribas, Robert, Hodi, J Wolchok, Joshua, Hwu, Weber, Zarour,8 Kefford, Loboda,
Albright, Kang, Ebbinghaus, Yearley, Murphy, Nebozhyn, Lunceford, McClanahan, 
Ayers, Daud. ASCO 2015
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Classification adapted 
from Sznol M, Chen L. 
Antagonist antibodies to 
PD-1 and B7-H1 (PD-
L1) in the treatment of 
advanced human 
cancer. Clinical Cancer 
Research 2013;19 (5): 
1021-34.

Classification of cancers depending on T cell infiltration and PD-L1 expression



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

Anti-PD-1/anti-PD-L1

Generate T cells:

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

Bring T cells 
into tumors:

Vaccines
TCR engineered ACT
CAR engineered ACT



Antitumor Activity of Anti-CTLA-4 and Anti-PD-1 
Antibodies in Murine Tumor Models

1Korman et al. J Immunol. 2007;178:48.37. 2Selby et al. ASCO 2013, abs 3061. 3Curran et al. Proc Natl Acad Sci. 2010;107:4275. 

MC38 Colon Cancer
Antibody Rx Only 1, 2

B16BL6 Melanoma
Antibody Rx  + Cellular Vaccine3

0/12 Tumor Free 1/12 Tumor Free

0/12 Tumor Free 9/12 Tumor Free

Presented by J. Wolchok, ASCO 2013



Phase III Trial of Nivolumab Alone or Combined With 
Ipilimumab vs. Ipilimumab Alone in Treatment-naïve 
Patients With Advanced Melanoma (CheckMate 067)

Randomized, double-blind, phase III study
to compare NIVO + IPI or NIVO alone  to IPI alone

Unresectable or
Metatastic Melanoma

• Previously untreated

• 945 patients 

Treat until 
progression**

or
unacceptable 

toxicity

NIVO 3 mg/kg Q2W +
IPI-matched placebo

NIVO 1 mg/kg + 
IPI 3 mg/kg Q3W 
for 4 doses then 

NIVO 3 mg/kg Q2W 

IPI 3 mg/kg Q3W 
for 4 doses +

NIVO-matched placebo

Randomize
1:1:1

Stratify by:

• PD-L1 
expression*

• BRAF status

• AJCC M stage

*Verified PD-L1 assay with 5% expression level was used for the stratification 
of patients; validated PD-L1 assay was used for efficacy analyses.   

**Patients could have been treated beyond progression under protocol-defined circumstances.

N=314

N=316

N=315

Wolchok, Chiarion-Sileni, Gonzalez, Rutkowski, Grob, Cowey, Lao, Schadendorf, Ferrucci, Smylie, Dummer, Hill, 
Haanen, Maio, McArthur, Yang, Rollin, Horak, Larkin, Hodi. LBA1, ASCO 2015



PFS (Intent-to-Treat)   
NIVO + IPI 

(N=314)
NIVO

(N=316)
IPI 

(N=315)

Median PFS, months  
(95% CI)

11.5 
(8.9–16.7)

6.9 
(4.3–9.5)

2.9 
(2.8–3.4)

HR (99.5% CI)
vs. IPI

0.42 
(0.31–0.57)*

0.57
(0.43–
0.76)*

--

HR (95% CI)
vs. NIVO

0.74 
(0.60–0.92)**

-- --

*Stratified log-rank P<0.00001 vs. IPI 

**Exploratory endpoint 

No. at Risk

314NIVO + IPI 173 151 65 11 1219 0

316NIVO 147 124 50 9 1177 0

315IPI 77 54 24 4 0137 0
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Safety Summary     

Patients Reporting Event, %

NIVO + IPI 
(N=313) NIVO (N=313) IPI (N=311)

Any 
Grade

Grade 
3–4 

Any 
Grade

Grade 
3–4 

Any 
Grade

Grade 
3–4 

Treatment-related adverse 
event (AE)

95.5 55.0 82.1 16.3 86.2 27.3

Treatment-related AE leading 
to discontinuation 

36.4 29.4 7.7 5.1 14.8 13.2

Treatment-related death* 0 0.3 0.3

*One reported in the NIVO group (neutropenia) and one in the IPI group (cardiac arrest).

• 67.5% of patients (81/120) who discontinued the NIVO + IPI combination due to treatment-related AEs 
developed a response

Wolchok et al. ASCO 2015



Conclusions
• Inhibiting the CTLA4 immune checkpoint results in durable 

responses in a subset of patients
– Mediated by a diversification of the T cell repertoire

• Patients with advanced cancers will be studied for:
– Pre-existing presence of T cells turned off by PD-1/PD-L1 

interactions
• Patients will be selected to get anti-PD-1/L1 therapy 

– If not present, then combinations will be designed to bring T cells 
to cancers

• With CTLA4 blockade
• BRAF and MEK inhibitors are a rational choice for such combinations

– If no immune response to cancer, then patients will get 
engineered ACT therapies


