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Immunotherapy: 
Checkpoint blockade

Ribas A. N Engl J Med. 2012;366:2517-2519.
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Presentation Notes
CTLA-4, cytotoxic T-lymphocyte antigen-4; MHC, major histocompatibility complex; PD-1, programmed death-1; TCR, T cell receptor.



Checkpoint Blockade
Anti-CTLA-4 Anti-PD-L1 Anti-PD-1
Ipilimumab
(Fully human IgG1)   
FDA approved 2011

MDX-1105 
(Fully human IgG4)
Phase I 

MDX-1106, Nivolumab 
(Fully human IgG4)  
FDA approved for melanoma, NSCLC, urothelial carcinoma, 
RCC, HL, SCCHN

Tremelimumab
(Fully human IgG2) Phase III

MPDL3280A, RG7446, Atezolizumab
Phase II-III
FDA approved 2016 NSCLC

CT-011 Pidilizumab 
(Humanized IgG1)
Phase II

MEDI4736, Durvalumab; 
Phase III 

MK3475 Pembrolizumab 
(formerly Lambrolizumab) (Humanized IgG4) 
FDA approved for melanoma, NSCLC, SCCHN

MSB0010718C, Avelumab 
Phase I-II 

AMP-224
(B7-DC/IgG1fusion protein)
Phase I-II

MEDI0680, AMP514
Phase I 



NSCLC Second line Immunotherapy

Nivolumab [Checkmate 057 and 017]

Pembrolizumab [Keynote 010]

Atezolizumab [Oak]





NSCLC First line Immunotherapy

Pembrolizumab [Keynote 024]



Multidisciplinary Cancer Management Course – Lima, Peru, August 9-11, 2018



Combining Immunotherapy 

1) Chemotherapy: (NSQCC)
Carboplatin/Pemetrexed/Pembrolizumab
[Keynote 021  (9/2017) and Keynote 189  (1/2018)]

2) Immunotherapy  (NSQCC and SQCC)
Ipilimumab and nivolumab
[Checkmate 227   (2/2018)]



KEYNOTE 189 Co-primary endpoints: mPFS and mOS 

Presented By Melissa Johnson at 2018 ASCO Annual Meeting





ASCO 2018
• Keynote 042: First Line (NSQCC)

Carbo/Pem vs Pembro [PD-L1 >1%]  
• IMPOWER 150: First Line  (NSQCC)

Carbo/Paclit/Bev/Atezo vs SOC

• IMPOWER 131: First Line (SQCC)
Carbo/Nab-Pac/Atezo vs SOC 

• KEYNOTE 407: First Line (SQCC)
Carbo/Paclit or Nab/Pembro vs SOC
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KEYNOTE-042 Study Design

Presented By Gilberto Lopes at 2018 ASCO Annual Meeting



Overall Survival: TPS ≥1-49% (Exploratory Analysisa)

Presented By Gilberto Lopes at 2018 ASCO Annual Meeting



IMpower150: Overall Survival Analysis of a Randomized Phase III Study of Atezolizumab + Chemotherapy ± Bevacizumab vs Chemotherapy + Bevacizumab in 1L Nonsquamous NSCLC 

Presented By Mark Socinski at 2018 ASCO Annual Meeting



IMpower150 Study Design

Presented By Mark Socinski at 2018 ASCO Annual Meeting



Updated PFS Analysis in the ITT-WT (Arm B vs Arm C)

Presented By Mark Socinski at 2018 ASCO Annual Meeting



OS in the ITT-WT (Arm B vs Arm C)

Presented By Mark Socinski at 2018 ASCO Annual Meeting



Addition of Bevacizumab to Atezolizumab and Chemotherapy Prolongs Survival of EGFR/ALK+ Patientsa

Presented By Mark Socinski at 2018 ASCO Annual Meeting



Slide 17

Presented By Melissa Johnson at 2018 ASCO Annual Meeting



IMpower131: Primary PFS and Safety Analysis of a Randomized Phase III Study of Atezolizumab + Carboplatin + Paclitaxel or Nab-Paclitaxel vs Carboplatin + Nab-Paclitaxel as 1L 
Therapy in Advanced Squamous NSCLC

Presented By Robert Jotte at 2018 ASCO Annual Meeting



IMpower131: Study Design 

Presented By Robert Jotte at 2018 ASCO Annual Meeting



INV-Assessed PFS in the ITT Population (Arm B vs Arm C) 

Presented By Robert Jotte at 2018 ASCO Annual Meeting



KEYNOTE-407: Phase 3 Study of Carboplatin-Paclitaxel/Nab-Paclitaxel With or Without Pembrolizumab for Metastatic Squamous NSCLC

Presented By Luis Paz-Ares at 2018 ASCO Annual Meeting



KEYNOTE-407 Study Design (NCT02775435)

Presented By Luis Paz-Ares at 2018 ASCO Annual Meeting



Overall Survival at IA2, ITT

Presented By Luis Paz-Ares at 2018 ASCO Annual Meeting



Progression-Free Survival at IA2, ITT<br />(RECIST v1.1, BICR)

Presented By Luis Paz-Ares at 2018 ASCO Annual Meeting



KEYNOTE 042: Carbo/Pem vs Pembro [PD-L1 >1%]. 
Better OS except group PDL-1: 1-49%

IMPOWER 150: Carbo/Paclit/Bev/Atezo vs SOC. 
Better OS across all levels of PD-L1

IMPOWER 131: (SQCC) Carbo/Nab-Pac/Atezo vs SOC 
Better PFS, potential new SOC

KEYNOTE 407: (SQCC) Carbo/Paclit or Nab/Pembro vs SOC
Better OS all PD-L1 groups (NEW SOC)

Adds to KEYNOTE 189: Carbo/Pem/Pem for NSQCC and 
Checkmate 227: Ipi+Nivo better PFS for all in pts high TMB

Conclusions ASCO 2018



29



What is new for Immunotherapy in NSCLC
 Deacetylase Inhibitors
 Vaccines (Heat shock Protein gp96)
 STK11/LKB1 and KEAP
 Cytokines
 Adenosine pathway
 Combination checkpoints
 Adoptive T cell therapies (TILs, TILs + anti PD(L)-1, 

TCRs)
 B-catenin pathway



Efficacy/safety of entinostat and 
pembrolizumab in NSCLC patients 

previously treated with anti-PD-(L)1 therapy

Matthew D. Hellmann1, Pasi A. Jänne2, Mateusz Opyrchal3, Navid Hafez4, 
Luis E. Raez5, Dmitry Gabrilovich6, Fang Wang6, Peter Ordentlich7, Susan 

Brouwer7, Serap Sankoh7, Emmett Schmidt8, Michael L. Meyers7, Suresh S. 
Ramalingam9

1Memorial Sloan Kettering Cancer Center, New York, USA, 2Dana-Farber Cancer Institute, Boston, MA, USA, 3Roswell Park Comprehensive Cancer 
Center, Buffalo, NY, USA, 4Yale Cancer Center, New Haven, CT, USA, 5Memorial Cancer Institute, Pembroke Pines, FL, USA, 6The Wistar Institute, 

Philadelphia, PA, USA, 7Syndax Pharmaceuticals, Inc., Waltham, MA, USA, 8Merck & Co., Inc., Kenilworth, NJ, USA, 9The Winship Cancer Institute of 
Emory University, Atlanta, GA, USAMatthew Hellmann, Memorial Sloan Kettering Cancer Center, New York, USA



ENCORE-601: ENT + PEMBRO in PD-(L)1-Pretreated NSCLC

• Entinostat (ENT) is an oral class I-selective 
histone deacetylase inhibitor2

• ENT leads to downregulation of 
immunosuppressive cell types in the tumor 
microenvironment2

• Synergy with anti-PD1 inhibition in 
preclinical models2

• Promising activity shown in combination 
with pembrolizumab in patients with 
melanoma and lung cancer3,4

NSCLC, non-small cell lung cancer.
1. Zimmer L, et al. Eur J Cancer. 2017;75:47-55. 2. Orillion A, et al. Clin Cancer Res. 2017;23:5187-5201. 3. Agarwala SS, et al. Presented at ASCO 2018. Abstract 9530. 
4. Gandhi L, et al. Presented at ASCO 2018. Abstract 9036.

Treatment options are limited for patients with NSCLC whose disease has 
progressed on anti-PD-(L)1 therapy1
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ENCORE-601: ENT + PEMBRO in PD-(L)1-Pretreated NSCLC

• Objective response rate with ENT + PEMBRO was 10% (7 of 72, 95% CI: 4-19%)
– Median duration of response was 5.3 months
– An additional 50% of patients achieved disease stabilization

• Median progression-free survival = 2.8 months (95% CI: 2.1-4.1)

CI, confidence interval; ENT, entinostat; PEMBRO, pembrolizumab; PD, progressive disease; PR, partial response; SD, stable disease.
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Durable responses were observed in patients who experienced progression on 
prior anti-PD(L)1 therapy
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STK11/LKB1 mutation
Enriched in KRAS-mutated adenocarcinomas

Generally exclusive of TP53 mutations

Associated with loss of LKB1 protein expression
A negative prognostic indicator

Promotes neutrophil recruitment and 
suppresses T cell activity

Koyama et al. Cancer Res. 2016 Mar 1;76(5):999-1008.Calles et al. Clin Cancer Res. 2015 Jun 15;21(12):2851-60.

Presenter
Presentation Notes
Neutrophil recruitment shown in mouse models and has not been reproduced
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STK11wt/KEAP1wt

STK11mut/KEAP1wt
SKT11wt/KEAP1mut

STK11mut/KEAP1mut

Overall Survival

Retrospective single center analysis.

In 308 patients who have received PD-1/PD-L1 therapy (majority at 
≥2nd line), those with STK11/KEAP1 mut (n=39):
• Were almost universally smokers
• Showed significantly worse OS and PFS than WT tumors

-despite significantly higher TMB than   WT tumors (9.4 
vs 6.1 mut/mb)
• In a separate cohort of tumors, STK11/KEAP1 mut and 

STK11mut/KEAP1WT patients have low PD-L1 expression

Presenter
Presentation Notes
STK11 and KEAP1 mutations alone behaved more like WT tumors in the context of PD-1 therapy.  KRAS did not influence outcomesPatients with STK11 or KEAP1 mutation have similar outcomes to those patients who are WT for bothOutcomes remained poor for patients with STK11 + KEAP1 mutations regardless of KRAS mutation statusPD-L1 expression was not available for all patients in the ICB cohort. However in a cohort of over 1000 patients with NGS and PD-L1 testing performed, as has been reported by others PD-L1 expression is low in STK11 mutant patients. Expression is low with or without co-mutation in KEAP1. 
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