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First Line Lung Cancer Therapy with no actionable genes 
NSQCC:
• Carboplatin/Pemetrexed/Pembrolizumab [Keynote 189]  
• Carboplatin/Paclitaxel/Bevacizumab/Atezolizumab [IMPOWER 150]
SQCC:
• Carboplatin/Paclitaxel or nab-paclitaxel/Pembrolizumab [Keynote 407]
NSQCC and SQCC:
• Cemiplimab/Chemotherapy [Empower Lung-3]
IO single Agent (NSQCC OR SQCC)
• Pembrolizumab [Keynote 024 and 042]
• Atezolizumab [IMPOWER 110]
• Cemiplimab [Empower Lung-1]
Immunotherapy combinations:
• Ipilimumab and Nivolumab [Checkmate 227]
• Ipilimumab and Nivolumab plus 2 cycles of chemotherapy [Checkmate 9LA]





KEYNOTE 189 Co-primary endpoints: mPFS and mOS 

Presented By Melissa Johnson at 2018 ASCO Annual Meeting





IMpower150 Study Design

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











First Line Lung Cancer Therapy with no actionable genes 
NSQCC:
• Carboplatin/Pemetrexed/Pembrolizumab [Keynote 189]  
• Carboplatin/Paclitaxel/Bevacizumab/Atezolizumab [IMPOWER 150]

SQCC:
• Carboplatin/Paclitaxel or nab-paclitaxel/Pembrolizumab [Keynote 407]

NSQCC OR SQCC
• Pembrolizumab [Keynote 024 and 042]
• Atezolizumab [IMPOWER 110]
• Cemiplimab **

Immunotherapy combinations:
• Ipilimumab and Nivolumab [Checkmate 227]
• Ipilimumab and Nivolumab plus 2 cycles of chemotherapy [Checkmate 9LA]



KEYNOTE 024

KEY ELIGIBILITY 
CRITERIA
• Untreated stage IV NSCLC

• PD-L1 PS 0-1

• No activating EGFR mutation 
or ALK translocation

• No untreated brain metastases

• No active autoimmune disease 
requiring systemic therapy

PEMBROLIZUMAB
200 mg IV Q3W

(2 years)

Primary endpoint 
• PFS  (RECIST v1.1, blinded 

independent central review)

Secondary endpoint
• OS, ORR, Safety

PD-L1 >50%

R (1:1)

PLATINUM-DOUBLET 
CHEMOTHERAPYa

(4-6 cyclec)

N=305

PEMBROLIZUMAB
200 mg IV Q3W

(2 years)

Exploratory endpoint
• DOR, PFS2





KEYNOTE 042

KEY ELIGIBILITY CRITERIA
• Untreated locally advanced or 

metastatic NSCLC of any histology

• PD-L1 TPS ≥1% 

• No sensitizing EGFR or ALK alterations

• ECOG PS 0 or 1

• No untreated or unstable CNS 
metastases

• No history of pneumonitis that required 
systemic corticosteroids

PEMBROLIZUMAB
200 mg IV Q3W

For up to 35 cycles

Primary 
endpoint 
• OS in PD-L1 TPS 

≥50%, ≥20%, and 
≥1%

Secondary 
endpoint
• PFS and ORR in TPS 

≥50%, ≥20%,  and 
≥1%; safety in TPS 
≥1%

R
(1:1) CARBOPLATIN

AUC 5 or 6 Q3W +

PACLITAXEL
200mg/m2 Q3Wa

OR

CARBOPLATIN
AUC 5 or 6 Q3W +

PEMETREXED
500mg/m2 Q3Wa

for up to 6 cycles

N=637

STRATIFICATION FACTORS
• Region (east Asia vs rest of the world)

• ECOG PS (0 vs 1)

• Histology (squamous vs nonsquamous)

• PD-L1 TPS (≥50% vs 1-49%)

N=637

Lopes G, et al. ASCO 2018. Abstract LBA4. 



KEYNOTE 042

OVERALL SURVIVAL: TPS ≥50% OVERALL SURVIVAL: TPS ≥20%

No. at risk
299 224 189 107 59 22 2 0
300 231 149 75 40 11 1 0
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MEDIAN (95% CI)
20.0 MO (15.4-24.9)
12.2 MO (10.4-14.2)

EVENTS HR (95% CI) P

PEMBR
O 157 (52.5%) 0.69 (0.56-0.85) 0.0003

CHEMO 199 (66.3%)

MEDIAN (95% CI)
17.7 MO (15.3-22.1)
13.0 MO (11.6-15.3)

EVENTS HR (95% CI) P

PEMBRO 230 (55.7%) 0.77 (0.64-0.92) 0.0020

CHEMO 266 (65.7%)

No. at risk
299 224 189 107 59 22 2 0
300 231 149 75 40 11 1 0
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OVERALL SURVIVAL: TPS ≥1% OVERALL SURVIVAL: TPS ≥1-49% (EXPLORATORY ANALYSISA)

No. at risk
637 463 365 214 112 35 2 0
637 485 316 166 88 24 1 0
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16.7 MO (13.9-19.7)
12.1 MO (11.3-13.3)

EVENTS HR (95% CI) P

PEMBR
O 371 (58.2%) 0.81 (0.71-0.93) 0.0018

CHEMO 438 (68.8%)
MEDIAN (95% CI)
13.4 MO (10.7-18.2)
12.1 MO (11.0-14.0)

No. at risk
338 239 176 107 53 13 0 0
337 254 167 91 48 13 0 0
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28.0%

34.6%
26.5%

EVENTS HR (95% CI)

PEMBRO 214 (63.3%) 0.92 (0.77-1.11)

CHEMO 239 (70.9%)

Lopes G, et al. ASCO 2018. Abstract LBA4. 



§ Primary endpoint: OS in WT populationf

§ Key secondary endpoints: investigator-assessed PFS, ORR and DOR (per RECIST version 1.1)

IMpower110 Study Design

IC, tumour-infiltrating immune cells; IHC, immunohistochemistry; nsq, non-squamous; PD, progressive disease; q3w, every 3
weeks; R, randomised; sq, squamous; TC, tumour cells; WT, wild-type. aPD-L1 expression (VENTANA SP142 IHC assay)
≥ 1% on TC or IC. b TC1/2/3 and any IC vs TC0 and IC1/2/3. c 554 patients in the WT population. dCisplatin 75 mg/m2 or

Maintenance therapy
(no crossover permitted)

Arm B
Nsq: cisplatin/carboplatin

+ pemetrexedd

Sq: cisplatin/carboplatin +
gemcitabinee

4 or 6 cycles

Nsq: 
pemetrexed 

Sq: best 
supportive care
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Chemotherapy-naive, 
PD-L1–selecteda

patients with stage IV
nsq or sq NSCLC

Stratification factors
• Sex
• ECOG PS
• PD-L1 IHC expressionb

• Histology

N = 572c

R 
1:1

Arm A
Atezolizumab 
1200 mg q3w

Atezolizumab 
1200 mg q3w

PD or loss 
of clinical 

benefit

PD

carboplatin area under the curve (AUC) 6 + pemetrexed 500 mg/m2 IV q3w. e Cisplatin 75 mg/m2 + gemcitabine 1250 mg/m2 or
carboplatin AUC 5 + gemcitabine 1000 mg/m2 IV q3w. f WT population excludes patients with EGFR+ and/or ALK+ NSCLC.

Spigel et al. IMpower110 Interim OS Analysis
https://bit.ly/2lxRNHQ 5



OS: TC3 or IC3 WT

HR,a 0.59 (95% CI: 0.40, 0.89); P = 0.0106b

Median follow-up,
15.7 mo (range, 0-35)

Median OS, 20.2 mo
(95% CI: 16.5, NE)

NE, not estimable. a Stratified. b Stratified log-rank. 
Data cutoff: 10 September 2018.

Spigel et al. IMpower110 Interim OS Analysis
https://bit.ly/2lxRNHQ 9

Median OS, 13.1 mo
(95% CI: 7.4, 16.5)

Landmark Arm A (atezo) 
n = 107

Arm B (chemo) 
n = 98

6-mo OS
(95% CI), %

76.3
(68.2, 84.4)

70.1
(60.8, 79.4)

12-mo OS
(95% CI), %

64.9
(55.4, 74.4)

50.6
(40.0, 61.3)







First Line Lung Cancer Therapy with no actionable genes 
NSQCC:
• Carboplatin/Pemetrexed/Pembrolizumab [Keynote 189]  
• Carboplatin/Paclitaxel/Bevacizumab/Atezolizumab [IMPOWER 150]
SQCC:
• Carboplatin/Paclitaxel or nab-paclitaxel/Pembrolizumab [Keynote 407]

NSQCC OR SQCC
• Pembrolizumab [Keynote 024 and 042]
• Atezolizumab [IMPOWER 110]
• Cemiplimab **

Immunotherapy combinations:
• Ipilimumab and Nivolumab [Checkmate 227]
• Ipilimumab and Nivolumab plus 2 cycles of chemotherapy [Checkmate 9LA]



CheckMate 227: Part 1 final analysis of nivolumab + low-dose
ipilimumab vs platinum-doublet chemotherapy in 1L advanced NSCLC

Database lock: July 2, 2019; minimum follow-up for primary endpoint: 29.3 months
aNCT02477826; bNIVO (3 mg/kg Q2W) + IPI (1 mg/kg Q6W); cNSQ: pemetrexed + cisplatin or carboplatin, Q3W for ≤ 4 cycles, with optional pemetrexed maintenance following chemo or NIVO + 
pemetrexed maintenance following NIVO + chemo; SQ: gemcitabine + cisplatin, or gemcitabine + carboplatin, Q3W for ≤ 4 cycles; dNIVO (240 mg Q2W); eNIVO (360 mg Q3W); fTMB primary 
endpoint analysis conducted at January 24, 2018 database lock in subset of patients randomized to NIVO + IPI or chemo; alpha allocated was 0.025; gAlpha allocated was 0.025 overall (0.023 for 
final analysis)

Peters S, et al. ESMO 2019. Abstract LBA4_PR

N = 1189

PD-L1
expression

< 1%
N = 550

NIVO + (low-dose) IPIb

n = 396

Chemoc

n = 397

NIVOd

n = 396

NIVO + (low-dose) IPIb

n = 187

Chemoc

n = 186

NIVOe + chemoc

n = 177

R
1:1:1

R 
1:1:1

PD-L1
expression

≥ 1%

Part 1b

Part 1a

Secondary endpoints (PD-L1 hierarchy):
• PFS: NIVO + chemo vs chemo in PD-L1 < 1%
• OS:  NIVO + chemo vs chemo in PD-L1 < 1%
• OS:  NIVO vs chemo in PD-L1 ≥ 50%

Independent co-primary endpoints: NIVO + IPI vs chemo
• PFS in high TMB (≥10 mut/Mb) populationf

• OS in PD-L1 ≥ 1% populationg

Key Eligibility Criteria
• Stage IV or recurrent

NSCLC
• No prior systemic therapy
• No sensitizing EGFR 

mutations or known ALK 
alterations

• No untreated CNS
metastases

• ECOG PS 0–1

Stratified by SQ vs NSQ

Treatment until 
disease progression,
unacceptable toxicity, 

or for 2 years for
immunotherapy



3-year update: OS with NIVO + IPI vs chemo (PD-L1 ≥ 1%)

Presented By Suresh Ramalingam 



First Line Lung Cancer Therapy with no actionable genes 
NSQCC:
• Carboplatin/Pemetrexed/Pembrolizumab [Keynote 189]  
• Carboplatin/Paclitaxel/Bevacizumab/Atezolizumab [IMPOWER 150]
SQCC:
• Carboplatin/Paclitaxel or nab-paclitaxel/Pembrolizumab [Keynote 407]

NSQCC OR SQCC
• Pembrolizumab [Keynote 024 and 042]
• Atezolizumab [IMPOWER 110]
• Cemiplimab

Immunotherapy combinations:
• Ipilimumab and Nivolumab [Checkmate 227]
• Ipilimumab and Nivolumab plus 2 cycles of chemotherapy [Checkmate 9LA]



CheckMate 9LA study designa



2-Year update: OS in all randomized patients



KN 24

(TPS > 
50%)

KN 42 

(TPS > 
50%)

IMPW 10
TC3/IC3 
(>50% 

and 
>10%)

KN 407 

(TPS > 
50%)

KN 189 

(TPS > 50%)

ORR 45% 39.5% 30.7% 60.3% 61.4%

DOR Nr (1.8-20.6
m)

20.2 m Nr (1.8-
29.3m)

7.7 m (all
patients)

11.2 m (all
patients)

ORR slightly in favor of combination

Reck M, NEJM 2016, Mok T et al, Lancet 2019, Paz Ares, NEJM 2018, Ghandi, NEJM 2018



KN-42 KN-24 KN-189 KN-407

Pembro CT Pembro CT Pembro
+ CT

CT Pembro
+ CT

CT

All TRAE (%) 62.7% 89.9% 76.6% 90.0% 99.8% 99.0% 98.2% 97.9%

Grade 3-5 
TRAE (%)

17.8% 41% 31.2% 53.3% 67.2% 65.0% 69.8% 68.2%

Discontinuation
rate (any) (%)

9% 9.4% 13.6% 10.7% 27.7% 14.9% 23.4% 11.8%

Led to death 0.2% 0% 1.3% 2.0% 6.7% 5.9% 8.3% 6.4%

Adverse Events 



Outcomes of anti-PD-(L)1 therapy with or without  chemotherapy (chemo) for first-line (1L) treatment of advanced non-small cell lung cancer (NSCLC) with PD-L1 score ≥50%: FDA 
Pooled Analysis 

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.



Clinical trials of first-line Chemo-IO and IO regimens included in FDA pooled analysis

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.
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STK11/LKB1, KRAS mutations and immune-
related adverse events as predictors of 

response to immunotherapy in lung cancer

Luis Raez, Memorial Cancer Institute, USA

Luis E. Raez, MD1; Richie Uba, PharmD2,3; Aaron North, PharmD2,3; 
Katerine Dumais, PharmD, MPH1; Hermán W. Powery II, PharmD, BCOP1; 

Gelenis Domingo, MD1; Brian Hunis, MD1; Paola Izquierdo, ARNP1; 
Frank Gentile, PharmD, BCOP1

1Memorial Cancer Institute, Pembroke Pines, FL; 2Florida A&M University, Davie, FL; 
3Memorial Regional Hospital, Hollywood, FL 



Results: PFS and OS by STK11 Status
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Luis Raez, Memorial Cancer Institute, USA



Basher F, Raez et al. WCLC 2021



Mechanisms of resistance to checkpoint inhibitors

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.



Immunotherapy resistance in NSCLC

o Deacetylase Inhibitors (etinostat, vorinostat)
o Vaccines (Heat Shock Protein gp96)
o STK11/LKB1 and KEAP 
o Cytokines (IL-10, IL-15)
o Adenosine pathway
o Combination checkpoints (IDO, TIM, LAG3)
o Adoptive T cell therapies (TILs, TILs + anti PD(L)-1, 

TCRs)
o B-catenin pathway





Helllman M (Raez L) Clin Can Research 2021 Feb 15;27(4):1019-1028.

• Entinostat (ENT) is an oral class I-selective histone
deacetylase inhibitor
• ENT leads to downregulation of immunosuppressive
cell types in the tumor microenvironment
• Synergy with anti-PD1 inhibition in preclinical
models
• Promising activity shown in combination with
pembrolizumab in patients with melanoma and lung
cancer



• 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)



COSMIC-021 Study Design for NSCLC Cohorts 



Efficacy Summary



Overall survival from a phase II randomized study of ramucirumab plus pembrolizumab versus standard of care for advanced non-small cell lung cancer previously treated with 
immunotherapy—Lung-MAP non-matched sub-study S1800A



Overall survival



Co-Stimulatory and Co-Inhibitory Interactions
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