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Michele MaioMedical Oncology and Immunotherapy-Department of Oncology
 University Hospital of Siena, Istituto Toscano Tumori
 SIENA, ITALY
 Melanoma:Immune checkpoints
 ESMO Preceptorship ProgrammeImmuno-Oncology
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� Tissue samples readily accessible
 � Adaptable to tissue culture
 � Amenable to testing of novel therapies
 Melanoma as a tool for cancer research
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3
 Adapted from Pardoll DM 2012.
 APC/Tumor
 T cell
 CD40 CD40L
 CD137
 OX40
 CD137L
 OX40L
 Activation
 Activation
 Activation
 PD-1
 B7-1 (CD80)
 PD-L1
 PD-L2
 LAG-3
 MHC
 CD28 ActivationB7-2 (CD86)
 B7-1 (CD80) CTLA-4 Inhibition
 TCR
 Inhibition
 Inhibition
 Inhibition
 These pathways can be
 blocked via I-O agents to
 counteract tumor-
 mediated inhibition
 These pathways can be
 activated via I-O agents to
 counteract tumor-mediated
 inhibition
 APC=antigen-presenting cell; CTLA-4=cytotoxic T-lymphocyte antigen-4; LAG-3=lymphocyte activation gene-3; MHC=major histocompatibility complex; PD-1=programmed death-1; PD-L1=PD ligand-1; PD-L2=PD ligand-2; TCR=T-cell receptor.
 Pardoll DM. Nat Rev Cancer. 2012;12:252-264.
 T-cell Checkpoint and Co-stimulatory Pathways
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Kaplan-Meier Plot of
 Overall Survival BMS CA184024
 Maio M et al., J Clin Oncol, 2015
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T I M E
 Cancer-cell directed vs immune-system directed cancer treatment: a matter of time
 Chemotherapy/target therapy
 Tumour cell destruction
 Immunotherapy Immune system activation
 Tumour cell destruction
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Response Patterns
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 dosing
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 'Stable disease' with slow, steady
 decline in total tumor volume
 Response after initial increase in total tumor volume
 Response in baseline lesions
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 9 months
 Relative week from first dose date
 PD
 PR
 CR
 Response in index and new lesions
 At or after the appearance of new lesions
 Harmankaya et al. Poster presentation ESMO 2008 #784P
 9.4 months
 6 months5.2 months
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Clin Cancer Res 2009
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� True tumor progressions
 � Pseudoprogressions
 � Tumor flares
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IPILIMUMAB PATTERN OF RESPONSE
 W 24Baseline
 Baseline
 W 12 PD
 W 12
 Induction Phase IPI 10mg/Kg ev d1, Q3ws x 4 Maintenance Phase IPI 10mg/Kg ev d1, Q12ws
 Di Giacomo AM., Cancer Immunol Immunother., 2011
 W 24
 SD
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Histopathology of cutaneous biopsy at week 56
 Haematoxylin and eosin staining depicting strong regressive changes both in
 flat and nodular areas of the tumor biopsy; neoplastic melanocytes were
 virtually absent throughout the whole lesion.
 Di Giacomo AM., Cancer Immunol Immunother., 2011
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Histopathology of liver biopsy at week 102
 Histological examination of a liver melanoma mts showed massive necrosis of melanocytes.
 On left, well-preserved fibroblats with rare lymphocytes inside a fibrotic septum, and
 melanophages are recognizable (original magnification 200x)
 Di Giacomo AM., Cancer Immunol Immunother., 2011

Page 12
                        

IPILIMUMAB PATTERN OF RESPONSE
 W1R (W152)
 Follow-upReinduction Phase IPI 3mg/Kg iv d1, Q3 ws x4
 PD
 CR
 W60 R
 CR
 CR
 W12 R
 CR
 PR
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w24Baseline
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CD8+ Granzyme+
 Pre-therapy
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W12
 W20CLINICAL CASE60-year-old Female Affected by Stage III Melanoma
 “Inflammatory flares -Pseudo-progression”
 W24 W36 W48 W60 W72 W80
 W18
 MAINTENANCE
 TA
 INDUCTION
 W24W18
 “Inflammatory flares -Pseudo-progression”
 •Early appearance following adjuvant ipi treatment (Protocol. BMS CA 184029)
 –early induction phase, up to week 12
 –enlarged lymph nodes*FNA left palatine tonsil: normal
 Adjuvant melanoma trial BMS029/EORTC 18071
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W60
 W66
 W60
 At W60 evidence of a Single pulmonary lesion (37x34mm), with the morphologic feature of an inflammatory lesion.
 According with the current recommendations we have skipped the scheduled dose (W60)
 and we have obtained a F/U scan after 6 weeks.
 At W60 evidence of a Single pulmonary lesion (37x34mm), with the morphologic feature of an inflammatory lesion.
 According with the current recommendations we have skipped the scheduled dose (W60)
 and we have obtained a F/U scan after 6 weeks.
 CLINICAL CASE60-year-old Female Affected by Stage III Melanoma
 “Inflammatory flares -Pseudo-progression”
 W60
 W66
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CLINICAL CASE60-year-old Female Affected by Stage III Melanoma
 “Inflammatory flares -Pseudo-progression”
 INDUCTION MAINTENANCE
 W24 W36 W48 W60 TA W72 W80
 W72Current Recommendations
 •If F/U scan stable or resolved orbiopsy negative for tumor:
 –scan as scheduled at next time point
 –maintain treatment per
 protocol schedule
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 IPI (Pooled analysis)1
 NIVO Monotherapy (Phase 3 Checkmate 066)3
 N=210
 NIVO Monotherapy (Phase 1 CA209-003)2
 N=107
 N=1,861
 18
 Immune Checkpoint Inhibitors Provide Durable Long-
 term Survival for Patients with Advanced Melanoma
 1. Schadendorf et al. J Clin Oncol 2015;33:1889-1894; 2. Current analysis; 3. Poster presentation by Dr. Victoria Atkinson at SMR 2015 International Congress.
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Time to and Durability of Response
 *At the time of the last follow-up
 1. Robert C, et al. N Engl J Med. 2015;372:320–323. 2. Long GV, et al. Presented at SMR 2014.
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20
 Tumor Burden Change Over Time
 CR = complete response; PR = partial response
 First Occurrence of New Lesion
 Patients Still on TreatmentCR or PR
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 After Progression
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OS by PD-L1 Expression Level (5%)
 NIVO-treated patients continued to have improved OS compared with DTIC, regardless of
 PD-L1 expression
 2-year OS rate for patients who received NIVO was 68.3% in those with ≥5% PD-L1 expression
 and 54.2% with <5% expression; in the DTIC arm, 2-year rates were 25.4% and 33.2% for
 patients with PD-L1 expression ≥5 % and <5%, respectively
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KEYNOTE 001
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[TITLE]
 Presented By Padmanee Sharma, MD, PhD at 2013 ASCO Annual Meeting
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ASCO 2016
 CA209-067: Study Design
 aVerified PD-L1 assay with 5% expression level was used for the stratification of patients; validated PD-L1 assay was used for efficacy analyses bPatients could have been treated beyond progression under protocol-defined circumstances
 Unresectable orMetatastic Melanoma
 • Previously untreated
 • 945 patients
 Treat until
 progressionb
 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
 Randomize1:1:1
 Stratify by:
 • Tumor PD-L1 expressiona
 • BRAF mutation status
 • AJCC M stage
 N = 314
 N = 316
 N = 315
 Randomized, double-blind, phase III study to compare NIVO+IPI or NIVO alone to IPI alone
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ASCO 2016
 Progression-Free Survival (Intent-to-Treat Population)
 25
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 133
 114
 46
 103
 94
 25
 8
 8
 3
 219
 177
 137
 156
 127
 58
 126
 104
 40
 48
 46
 15
 0
 0
 0
 Number of patients at risk:
 Nivolumab + Ipilimumab
 Nivolumab
 Ipilimumab
 NIVO+IPI
 NIVO
 IPI
 aStratified log-rank P<0.00001 vs. IPI
 bExploratory endpoint
 Pro
 gre
 ssio
 n-f
 ree S
 urv
 ival (%
 )
 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)a 0.55 (0.43, 0.76)a --
 HR (95% CI) vs. NIVO 0.76 (0.60, 0.92)b -- --
 Database lock Nov 2015
 Checkmate 067
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ASCO 2016
 Safety Summary
 • Updated safety information with 9 additional months of follow-up were consistent with the initial report
 • 68.8% of patients who discontinued NIVO+IPI due to treatment-related AEs achieved a response
 26
 aOne reported in the NIVO group (neutropenia) and one in the IPI group (colon perforation)Database lock Nov 2015
 NIVO+IPI(N = 313)
 NIVO
 (N = 313)IPI
 (N = 311)
 Patients reporting event, % Any grade Grade 3-4 Any grade Grade 3-4 Any grade Grade 3-4
 Treatment-related adverse event (AE)
 95.8 56.5 84.0 19.8 85.9 27.0
 Treatment-related AE leading to discontinuation
 38.7 30.7 10.5 7.3 15.4 13.5
 Treatment-related deatha 0 0.3 0.3
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Ongoing Clinical Trials NCT Phase Status Treatment(s)
 Nivolumab Combined With IpilimumabFollowed by Nivolumab Monotherapy asFirst-Line Treatment for Patients WithAdvanced Melanoma
 (CheckMate 401)
 NCT02599402 III Recruiting Ipilimumab+nivolumab
 Phase IIIb/IV, Randomized, DoubleBlinded, Study of Nivolumab 3 mg/kg inCombination With Ipilimumab 1 mg/kgvs Nivolumab 1 mg/kg in CombinationWith Ipilimumab 3 mg/kg in SubjectsWith Previously Untreated, Unresectableor Metastatic Melanoma
 (CheckMate 511 )
 NCT02714218 III Recruiting Ipilimumab+Nivolumab
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Response
 Time (months)
 Chemotherapy/Targeted Agents and Immuno-therapy Differ in Action and Outcome
 0 6 24
 CT/target
 CTLA-4
 CTLA-4+PD-1
 PD-1
 Maio M. et al, unpublished
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Prospectives
 • New clinical settings
 •New combinations
 •New sequences
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Primary Endpoint: Recurrence-free Survival (IRC)
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Ongoing clinical trials
 • BMS CA209238: A phase III, randomized, Double-blind
 study of adjuvant immunotherapy with nivolumab versus
 ipilimumab after complete resection of Stage IIIb/c or
 Stage IV melanoma subjects who are at high risk for
 recurrence
 • EORTC 1325-KEYNOTE 054: Adjuvant immunotherapy
 with anti-PD-1 monoclonal antibody Pembrolizumab
 (MK-3475) versus placebo after complete resection of
 high-risk Stage III melanoma: A randomized, double-
 blind Phase 3 trial of the EORTC Melanoma Group
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Effect in the CNS?
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26-30 September 2014, Madrid, Spain esmo.org
 IPILIMUMABMargolin K, Lancet Oncol 2012
 N DCR OS (m) PSF (m)
 Asymptomatic 51 24% 7.0 1.5
 Symptomatic 21 10% 4.0 1.2
 IPILIMUMAB + FTM NIBIT M1
 Di Giacomo AM, ESMO 2013
 N DCR OS (m) PSF (m)
 Asymptomatic 20 50% 12.7 3.4
 CTLA-4 blockade in MBM
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NIBIT - M13-years survival update
 Di Giacomo AM et al., Annals Oncol 2015
 Secondary Endpoints Study population
 (N=86)
 Patients with MBM (N=20)
 Median OS, months (95% CI) 12.9 (7.1-18.7) 12.7 (2.7-22.7)
 3-year survival rate, % (95% CI) 28.5 (20.1-41.3) 27.8 (17.2-60.6)
 Median ir-PFS, months (95% CI) 4.5 (3.1-5.9) 3.4 (2.3-4.5)
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Screening/
 Baseline Randomization
 Arm A
 Induction Phase
 Fotemustine: 100mg/m2 iv
 q1 week for 3 doses
 Manteinance Phase
 Fotemustine: 100mg/m2 q3 weeks
 from week 9 for 6 doses
 Arm B
 Induction Phase
 Fotemustine: 100mg/m2 iv q1 week for 3 doses
 and then from week 9 for 6 doses
 Ipilimumab: 10 mg/kg iv q3 weeks for 4 doses
 Manteinance Phase
 Ipilimumab: 10 mg/kg iv q12 weeks from week 24
 Arm C
 Induction Phase
 Nivolumab 1mg/kg iv + ipilimumab
 3mg/kg iv q3 for 4 doses
 Manteinance Phase
 Nivolumab 3mg/kg iv q2 weeks
 Follow-up phase
 Treatment until PD or excessive to toxicity or patient’s refusal
 The NIBIT-M2 study design
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Cancer Bio- Immunotherapy in Siena XIV
 NIBIT Meeting
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