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Relatore
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Adapted from Mellman I, et al. Nature. 2011:480;481–489; Pardoll DM. Nat Rev Cancer. 2012;12:252–264.
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Clinical Studies
Therapeutic Lead company Antibody type

Anti-PDL1
Atezolizumab Roche Engineered IgG1 

(no ADCC)

Durvalumab AstraZeneca Modified IgG1 
(no ADCC)

Avelumab Merck Serono IgG1 (humanized)

BMS-936559 Bristol-Myers Squibb IgG4 (humanised)

Anti-PD1
Nivolumab Bristol-Myers Squibb IgG4

Pembrolizumab MercK Sharp Dome IgG4 (humanised)

AMP-224 GlaxoSmithKline PD-L2 IgG1 Fc fusion

Pidilizumab (CT-011) CureTech IgG1 (humanised)
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Nivolumab
3 mg/kg IV Q2W

until PD or unacceptable 
toxicity
n = 135

Docetaxel
75 mg/m2 IV Q3W 

until PD or unacceptable 
toxicity
n = 137

Ra
nd

om
ize

 1
:1

• Primary Endpoint: 
–OS

• Additional Endpoints: 
̶ Investigator-assessed ORR
̶ Investigator-assessed PFS
̶ Correlation between PD-L1 

expression and efficacy
̶ Safety
̶ Quality of life (LCSS)

• Stage IIIb/IV SQ NSCLC
• 1 prior platinum doublet-based 

chemotherapy
• ECOG PS 0–1
• Pre-treatment (archival or fresh) 

tumor samples required for PD-L1 
analysis 

N = 272

LCSS = Lung cancer symptom scale

Spigel et al, ASCO 2015; Brahmer et al, NEJM 2015
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Spigel et al, ASCO 2015; Brahmer et al, NEJM 2015

Nivolumab
n = 135

Docetaxel  
n = 137

mOS mo, 
(95% CI)

9.2 
(7.3, 13.3)

6.0 
(5.1, 7.3)

# events 86 113

HR =  0.59 (95% CI: 0.44, 0.79), P = 0.00025

Nivolumab
n = 135

Docetaxel
n = 137

mPFS, mo 
(95% CI)

3.5 
(2.1, 4.9)

2.8 
(2.1, 3.5)

HR =  0.62 (95% CI: 0.47, 0.81); P = 0.0004

CheckMate 017 
PFS OS
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a Maintenance therapy included pemetrexed, bevacizumab, or erlotinib (not considered a separate line of therapy); b Per RECIST v1.1 
criteria as determined by the investigator.

Spigel et al, ASCO 2015; Brahmer et al, NEJM 2015

CheckMate 057
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• Stage IIIB/IV non-SQ NSCLC
• Pre-treatment (archival or recent) 

tumor samples required for PD-L1
• ECOG PS 0–1 
• Failed 1 prior platinum doublet
• Prior maintenance therapy alloweda

• Prior TKI therapy allowed for known
ALK translocation or EGFR mutation

N = 582

Nivolumab
3 mg/kg IV Q2W

until PD or
unacceptable toxicity

n = 292

Docetaxel
75 mg/m2 IV Q3W 

until PD or
unacceptable toxicity

n = 290

• Primary Endpoint
– OS

• Additional Endpoints
– ORRb

– PFSb

– Safety
– Efficacy by tumor PD-L1 

expression
– Quality of life (LCSS)

Patients stratified by prior maintenance therapy 
and line of therapy (second- vs third-line)
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Spigel et al, ASCO 2015; Brahmer et al, NEJM 2015

CheckMate 057 

Nivolumab
(n = 292)

Docetaxel
(n = 290)

mPFS, mo 2.3 4.2
HR = 0.92 (95% CI: 0.77, 1.11); P = 0.3932

PFS

Nivolumab
(n = 292)

Docetaxel
(n = 290)

mOS, mo 12.2 9.4
HR = 0.73 (96% CI: 0.59, 0.89); P = 0.0015

OS

Clinical Studies
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Keynote 010

PD-L1 score 50% or greater
PFS

Herbst R et al, Lancet 2015

PD-L1 score 50% or greater

OS
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POPLAR

Interim analysis is based on 153 events with a minimum follow-up 10 months• aArchival or fresh tissue required for pre-dose testing.

Primary study objective: 
• Estimate OS in PD-L1 selected and ITT populations

Secondary study objectives: 
• Evaluate PFS, ORR and DOR in PD-L1 selected and ITT populations
• Evaluate safety

Metastatic or locally advanced NSCLC (2L/3L)
Disease progression on a prior platinum therapy

N = 287

Stratification Factors
• PD-L1 IC expression (0 vs 1 vs 2 vs 3)a

• Histology (squamous vs non-squamous)
• Prior chemotherapy regimens (1 vs 2)

Docetaxel
75 mg/m2 IV q3w 

until disease progression

Atezolizumab 
1200 mg IV q3w 

until loss of clinical benefit
R

1:1

Spira, ASCO 2015
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POPLAR

Spira, ASCO 2015
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OAK

Barlesi et al. ESMO 2016
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ATLANTIC

Garassino et al. IASLC 2016
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Garassino et al. IASLC 2016
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ATLANTIC

Garassino et al. IASLC 2016

• Durvalumab was active and led to durable responses in a heavily 
pretreated metastatic NSCLC population

– Higher PD-L1 expression appeared to be associated with higher 
response rate 

– 1-year OS was 48% in patients with PD-L1 ≥25% and 51% in those 
with PD-L1 ≥90%

• Most AEs were low grade and manageable 

• Results are consistent with other anti-PD-1/PD-L1 therapies in 
metastatic NSCLC 

Clinical Studies
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Patient Selection
• Clinical Factors:

- Gender
- Age / Smoking status
- Histology

• Genetic Factors:
- Specific mutations
- Mutational load

• Immunological Factors:
- PD-L1 
- Tumor microenvironment
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Atezolizumab Docetaxel
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Johan Vansteenkiste, WCLC. 2016

Patient Selection
Genetic Factors:

Relatore
Note di presentazione
Science. 2015 Apr 3;348(6230):124-8. doi: 10.1126/science.aaa1348. Epub 2015 Mar 12.Cancer immunology. Mutational landscape determines sensitivity to PD-1 blockade in non-small cell lung cancer.Rizvi NA1, Hellmann MD2, Snyder A3, Kvistborg P4, Makarov V5, Havel JJ5, Lee W6, Yuan J7, Wong P7, Ho TS7, Miller ML8, Rekhtman N9, Moreira AL9, Ibrahim F10, Bruggeman C11, Gasmi B12, Zappasodi R12, Maeda Y12, Sander C8, Garon EB13, Merghoub T14, Wolchok JD15, Schumacher TN4, Chan TA16.Author information��AbstractImmune checkpoint inhibitors, which unleash a patient's own T cells to kill tumors, are revolutionizing cancer treatment. To unravel the genomic determinants of response to this therapy, we used whole-exome sequencing of non-small cell lung cancers treated with pembrolizumab, an antibody targeting programmed cell death-1 (PD-1). In two independent cohorts, higher nonsynonymous mutation burden in tumors was associated with improved objective response, durable clinical benefit, and progression-free survival. Efficacy also correlated with the molecular smoking signature, higher neoantigen burden, and DNA repair pathway mutations; each factor was also associated with mutation burden. In one responder, neoantigen-specific CD8+ T cell responses paralleled tumor regression, suggesting that anti-PD-1 therapy enhances neoantigen-specific T cell reactivity. Our results suggest that the genomic landscape of lung cancers shapes response to anti-PD-1 therapy.



Genetic Factors:

Patient Selection

Relatore
Note di presentazione
A synonymous substitution (often called a silent substitution though they are not always silent) is the evolutionary substitution of one base for another in an exon of a gene coding for a protein, such that the produced amino acid sequence is not modified. This is possible because the genetic code is "degenerate", meaning that some amino acids are coded for by more than one three-base-pair codon; since some of the codons for a given amino acid differ by just one base pair from others coding for the same amino acid, a mutation that replaces the "normal" base by one of the alternatives will result in incorporation of the same amino acid into the growing polypeptide chain when the gene is translated. Synonymous substitutions and mutations affecting noncoding DNA are often considered silent mutations; however, it is not always the case that the mutation is silent.[1][2][3][4][5] Synonymous mutations can affect transcription, splicing, mRNA transport, and translation, any of which could alter phenotype, rendering the synonymous mutation non-silent.[3] The substrate specificity of the tRNA to the rare codon can affect the timing of translation, and in turn the co-translational folding of the protein.[1] This is reflected in the codon usage bias that is observed in many species. A nonsynonymous substitution results in a change in amino acid that may be arbitrarily further classified as conservative (change to an amino acid with similar physiochemical properties), semi-conservative (e.g. negative to positively charged amino acid), or radical (vastly different amino acid).A nonsynonymous substitution is a nucleotide mutation that alters the amino acid sequence of a protein. It is contrasted with synonymous substitution which do not alter amino acid sequences. As nonsynonymous substitutions result in a biological change in the organism, they are subject to natural selection.
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Cortinovis et al, Clinical reviews in Oncology/Immunology, 2017
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Rivas a et al, NEJM. 2012

Future



Rationale for Investigating Opportunities to Combine Immunotherapy With Other 
Therapeutic Modalities

APM = antigen processing machinery; TAA = tumor-associated antigen.
1. Adapted from Hodge JW. Semin Oncol. 2012;39:323–339; 2. Drake CG. Ann Oncol. 2012;23(suppl 8):viii41–viii46; 3. Ménard C, et al. Cancer Immunol
Immunother. 2008;57:1579–1587; 4. Hannani D, et al. Cancer J. 2011;17:351–358; 5. Ribas A at al. Curr Opin Immunol. 2013:25:291–296.

Future

Relatore
Note di presentazione
These were granted following phase 3 studies comparing docetaxel to immunotherapy in patients whose tumours express PD-L1 on greater than 1% of tumour cells. For nivolumab, the licence in squamous cell cancer is regardless of PD-L1 status. Similarly, early data from the OAK study has shown that the PD-L1 inhibitor, atezolizumab improves overall survival compared to second line docetaxel in NSCLC, even in tumours with no expression of PD-L1.The currently recruiting placebo controlled PEARLS study of pembrolizumab after adjuvant chemotherapy is one of four similar studies which will hopefully provide further insight into the potential for immunotherapy to target post resection micro metastases and therefore improve cure rates.  



Future
• The impact that the new immunotherapy treatments may have on NSCLC outcomes is

very exciting

• Checkpoint inhibition including PD-1 and its ligands PD-L1/PD-L2 have shown
encouraging results

• Nivolumab and pembrolizumab, both PD-1 inhibitors, have recently received European
licences as treatment in metastatic NSCLC

• There is hope that immunotherapy may be able to improve results in the adjuvant
setting too

• Many new drugs and targeted treatments have developed in the last 10 years, which
have added incremental benefits

• In the world post sequencing of the human genome, the challenge is to find relevant
genes that may help us to more appropriately target our therapies

• The idea that one treatment fits all has faded. Most cancers now are being seen as
many subgroups with different drivers of the oncogenic process

Relatore
Note di presentazione
These were granted following phase 3 studies comparing docetaxel to immunotherapy in patients whose tumours express PD-L1 on greater than 1% of tumour cells. For nivolumab, the licence in squamous cell cancer is regardless of PD-L1 status. Similarly, early data from the OAK study has shown that the PD-L1 inhibitor, atezolizumab improves overall survival compared to second line docetaxel in NSCLC, even in tumours with no expression of PD-L1.The currently recruiting placebo controlled PEARLS study of pembrolizumab after adjuvant chemotherapy is one of four similar studies which will hopefully provide further insight into the potential for immunotherapy to target post resection micro metastases and therefore improve cure rates.  
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Conclusions
PD-1/PD-L1 Inhibitors in pretreated NSCLC

Hirsch et al. Lancet 2015



Summary of phase III studies of immunotherapy in previously treated patients

*850 in primary population
NR = not reached

1. Borghaei, et al. ASCO 2016 
2. Herbst, et al. Lancet 2015; 3. Barlesi, et al. ESMO 2016

CheckMate 0171

Nivolumab
vs docetaxel

CheckMate 0571

Nivolumab
vs docetaxel

KEYNOTE-0102

Pembrolizumab (2mg/kg or 
10mg/kg) vs docetaxel

OAK3

Atezolizumab 
vs docetaxel

Phase of study III III II/III III
PD-L1 selected No No Yes (TPS* ≥1%) No

Study size, n 272 
(135 vs 137)

582 
(292 vs 290)

1,033 
(344 vs 346 vs 343)

1,225
(425 vs 425)*

Histology Squamous Non-squamous All-comers All-comers
Line of therapy, %

2L
3L
>3L
Other/unknown

100
0
0
0

88
11
<1
0

69
20
9

<1

75
25
0
0

Subsequent CIT 
(immunotherapy arm vs 

chemo arm), %
<1 vs 2 1 vs 2 0.6 vs 1.7 vs 13.1 4.5 vs 17.2

Crossover from chemo 
arm to study 

immunotherapy, %
4 6 Not permitted Not permitted

Median OS, months
HR vs docetaxel (p value)

9.2 vs 6.0
0.62 (p=0.0004)

12.2 vs 9.5
0.75 (p<0.001)

10.4 vs 12.7 vs 8.5
2mg/kg: 0.71 (p=0.0008)

10mg/kg: 0.61 (p<0.0001)

13.8 vs 9.6
0.73 (p=0.0003)

Conclusions



Take Home Messages

“one size fits all”…fits no one



Therapeutic Sequence
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Personalized therapy

Take Home Messages
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