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Immunotherapy Categories
Passive

� Monoclonal antibodies
� Cell therapy

� Lymphokine-activated killer 
cells

� Tumor infiltrating 
lymphocytes (TILs)

Active
� Vaccines

� Dendritic cell vaccines
� Tumor vaccines
� Peptide vaccines

� Cytokines
� Interleukin-2
� Interferon
� GM-CSF

� Immune checkpoint 
inhibitors
� CTLA-4
� PD-1/PD-L1



Combination Therapy:

Issues to Consider
� Improved response?

� Improved survival?

� Combining?  Sequencing?

� Time to response

� Toxicity

� Cost of therapy

� Feasibility of trials , i.e., different pharma

� Feasibility in the “real world”



Combination blockade of the PD1, CTLA-4 and PD-L1 coinhibitory molecules coupled with 
Fvax vaccination increased survival of mice challenged with antigen-presenting melanoma 

cells. 

Drake C G Ann Oncol 2012;23:viii41-viii46
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Hodi FS, et al. N Engl J Med. 2010;363:711-723.
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Induction: Ipilimumab at 3 mg/kg, with or without gp100, q3w for 4 treatments.
Reinduction: Patients with SD for 3 months’ duration from Wk 12, or a confirmed CR or PR, could 
receive additional therapy with their assigned treatment regimen upon PD.



Patient Baseline Characteristics 

Hodi FS et al. N Engl J Med 2010;363:711-723

Hodi FS, et.al.  N Engl J Med 2010;363:711-723.



aDCR: Percent of patients with CR, PR, or SD. 
BORR = best objective response rate; DCR = disease control rate; SD = stable disease. 
Hodi et al, 2010.

Hodi Fs, et.al. N Engl J Med 2010;363:711-723.



Ipilimumab + gp100 (A)
Ipilimumab alone (B)
gp100 alone (C)

Comparison                HR          P Value
Arm A vs C 0.68 < .001
Arm B vs C 0.66 .003
Arm A vs B 1.04 .76

Hodi FS, et al. N Engl J Med. 2010;363:711-723.

OS Ipilimumab + gp100 Ipilimumab Alone gp100 Alone
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Adverse Events

Hodi FS et al. N Engl J Med 2010;363:711-723

Hodi FS, et.al.  N Engl J Med 2010;363:711-723.



Subgroup Analyses of Overall Survival

Hodi FS et al. N Engl J Med 2010;363:711-723

Hodi FS, et.al.  N Engl J Med 2010;363: 711-723.



Best Response to Treatment and Time-to-Event Data

Hodi FS et al. N Engl J Med 2010;363:711-723

Hodi FS, et.al.  N Engl J Med 2010;363:711-723.
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Baseline 
Tumor Assessment

First Scheduled 
Tumor Assessment

Screening

Ipilimumab 10 mg/kg
q12w

Ipilimumab 10 mg/kg
q3w x 4

Induction Maintenance*

*In absence of progression 
or dose-limiting toxicity.

Previously
untreated
metastatic
Melanoma

(N = 502)
Placebo q3w x 4 Placebo q12w 

R = blinded
randomization

(1:1)

Robert C, et al. N Engl J Med. 2011;364:2517-2526.

R
Dacarbazine 850 mg/m2

q3w x 8

Dacarbazine 850 mg/m2

q3w x 8

Wk 12 Wk 24Wk 1



59
42

*3-yr survival was a post hoc analysis.

Robert C, et al. N Engl J Med. 2011;364:2517-2526.
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High Dose IL-2 + Peptide Vaccine
� Inclusion:

� Stage III/Stage IV melanoma patients (n=185)

� HLA*A0201 haplotype

� No brain metastases

� Previous therapy allowed (no high-dose IL-2)

� Treatment:

� High dose IL-2 (720,000 units/kg) q 8 hours X 12 doses 
every 3 weeks, 4 cycles max

� High dose IL-2 + gp100 peptide vaccine

Schwartzentruber DJ, et.al.  N Engl J Med 2011;364:2119-2127.



Baseline Characteristics of the Patients.

Schwartzentruber DJ et al. N Engl J Med 2011;364:2119-
2127

Schwartzentruber DJ, et.al.  N Engl J Med 2011;364:2119-2127.



Progression-free and Overall Survival.

Schwartzentruber DJ et al. N Engl J Med 
2011;364:2119-2127

Schwartzentruber DJ, et.al.  N Engl J Med 2011;364:2119-2127.



Response to Treatment, as Assessed by Investigators and by Central Review.

Schwartzentruber DJ et al. N Engl J Med 2011;364:2119-2127

Schwartzentruber DJ, et.al.  N Engl J Med 2011;364:2119-2127.



Grades 3 to 5 Toxic Effects of Treatment over the Course of All Cycles.

Schwartzentruber DJ et al. N Engl J Med 2011;364:2119-2127

Schwartzentruber DJ, et.al.  N Engl J Med 2011;364:2119-2127.
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Baseline Characteristics of All Treated Patients.

Wolchok JD et al. N Engl J Med 2013;369:122-133

Wolchok JD, et.al.  N Engl J Med 2013;369:122-123.



Clinical Activity in Patients Who Received the Concurrent Regimen of Nivolumab and 
Ipilimumab.

Wolchok JD et al. N Engl J Med 2013;369:122-
133

Wolchok JD, et.al.  N Engl J Med 2013;369:122-133.



Computed Tomographic (CT) Scans of the Chest Showing Tumor Regression in a Patient 
Who Received the Concurrent Regimen of Nivolumab and Ipilimumab.

Wolchok JD et al. N Engl J Med 2013;369:122-
133

Wolchok JD, et.al.  N Engl J Med 2013;369:122-133.



Highest Grade of Selected Treatment-Related Adverse Events That Occurred in at Least One 
of the Patients Who Received the Concurrent Regimen.

Wolchok JD et al. N Engl J Med 2013;369:122-133

Wolchok JD, et.al.  N Engl J Med 2013;369:122-123.



Clinical Activity in Patients Who Received the Concurrent Regimen.

Wolchok JD et al. N Engl J Med 2013;369:122-133

Wolchok JD, et.al.  N Engl J Med 2013;369:122-133.



ECOG 1608: Multicenter, Randomized Phase II Trial of 

GM-CSF Plus Ipilimumab vs. Ipilimumab Alone in 

Metastatic Melanoma

� 245 previously treated patients with metastatic 
melanoma

� Ipilimumab 10 mg/kg q 3 weeks X 4 cycles, followed 
by maintenance ipilimumab 10 mg/kg q 12 weeks vs. 
same ipilimumab schedule + GM-CSF 250 mcg SQ 
daily days 10-14 q 21 days X 4 cycles

Hodi FS, et.al.  Proc Am Soc Clin Oncol 2013; Abstract CRA 9007



ECOG 1608: Results
� Median followup  13.3 months

� Median overall survival
� 17.5 months (combo) vs. 12.7 months (ipilimumab)

� HR =0.64   p=.014

� No significant improvement in progression-free survival

� 1 Year survival
� 67.9% (combo) vs. 51.2 % (ipilimumab)

� No significant improvement in response rate
� 11.3% (combo) vs. 14.7% (ipilimumab)

� Grade 3-5 events
� 45% (combo) vs. 58% (ipilimumab)

Hodi FS, et.al.  Proc Am Soc Clin Oncol 2013;Abstract CRA9007.



Safety, Efficacy and Biomarkers of 

Nivolumab with Vaccine in Ipilimumab-

Refractory or –Naïve Melanoma
� Weber JS, et.al.  J Clin Oncol 2013;31.

� 90 patients with unresectable stage III or stage IV 
melanoma

� Cohorts 1-3:  ipilimumab-naïve patients, received 
nivolumab at 1, 3 or 10 mg/kg q 2 weeks X 24 weeks, 
then every 12 weeks (up to 2 years) + multipeptide 
vaccine

� Cohorts 4-5:  patients progressing after ipilimumab, 
received nivolumab 3 mg/kg + multipeptide vaccine

� Cohort 6:  patients progressing after ipilimumab, 
received nivolumab 3 mg/kg, no vaccine



Efficacy
Objective Response

Cohort N N % 95% CI (%)

Ipilimumab-naïve patients

Cohort 1 10 3 30 6.7 to 65.3

Cohort 2 13 4 31 9.1 to 61.4

Cohort 3 11 1 9 0.2 to 41.3

Patients previously treated with ipilimumab

Cohort 4 10 3 30 6.7 to 65.3

Cohort 5 5 1 20 0.5 to 71.6

Cohort 6 38 10 26 13.4 to 43.1

All cohorts 87 22 25 16.6 to 35.8

Weber Js, et.al.  J Clin Oncol 2013;31.



Efficacy (Cont.)
Stable Disease ≥ 24 Weeks

Cohort # Responders Response 
Duration (wks)

N % PFS 24 weeks     
(%)

Ipilimumab-naïve patients

Cohort 1 3 140+, 128+, 
76+

2 20 50

Cohort 2 4 84+, 
36,24,24

1 8 39

Cohort 3 1 84+ 4 36 45

Patients previously treated with ipilimumab

Cohort 4 3 60+, 60+, 
60+

2 20 50

Cohort 5 1 36+ 2 40 60

Cohort 6 10 48+, 36+, 
36+, 36+

7 18 44



Toxicities (All Cohorts)

� All grades 

� Fatigue

� Pruritis 

� Injection site reaction 

� Grade 3 or 4

� 2 case of interstitial pneumonitis (cohort 2, 5)

� 1 case of optic neuritis (cohort 2)

� 2 cases of rash (cohort 6)

Weber Js, et.al.  J Clin Oncol 2013;31.



Conclusions
� Combination nivolumab + peptide vaccine was well tolerated.

� RECIST 1.1 response rate for ipilimumab-naïve and previously 
treated patients was 25%

� Elevated pre-treatment levels of NY-ESO-1 and 

MART-1 specific CD8+ T cells were associated with 
progression of disease

� At week 12, increased peripheral T regulatory cells and 
decreased antigen specific T cells were associated with 
progression.

� PD-L1 tumor staining was associated with responses to 
nivolumab, but negative staining did not rule out a 
response.



Ongoing Combination Immunotherapy 

Trials: Melanoma

� CA 220-007 IL21+ ipilimumab

� CA 209-067/069 Nivolumab monotherapy vs 
ipilimumab monotherapy vs. combination

� ECOG 3611 Ipilimumab +/- interferon

� LUD 2012-004 NY-ESO-1 vaccine + ipilimumab

� LUD 2012-005 Ipilimumab + Anti-OX40

� PROCLIVITY 02 High dose IL-2 + ipilimumab

� MCC 16755 Ipilimumab + pegylated 
interferon

� CA 209-064 Nivolumab + ipilimumab sequence



Ongoing Combination Immunotherapy 

Trials: Melanoma 

� PROCLIVITY 02 High dose IL-2 + ipilimumab

� MCC 16755 Ipilimumab + pegylated 
IFN

� CA 209-064 Nivolumab/ipilimumab 
sequence

� CA 184-213 Ipilimumab + 
lymphodepletion + adoptive 
cell transfer and high-dose 
IL-2



Ongoing Combination Immunotherapy 

Trials:  Other Tumor Types 

� CA 184-041 Ipilimumab + vaccine (pancreas)

� UCSF 12552 Ipilimumab + GM-CSF (prostate)

� CA 209-016 Nivolumab + sunitinib, pazopanib or 
ipilimumab (renal cell)


