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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]
• Durvalumab +Tremelimumab/Chemotherapy [Poseidon 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]







POSEIDON Study Design

Durvalumab 1500 mg + 
CT* q3w (4 cycles)

Durvalumab 1500 mg + 
tremelimumab 75 mg + 

CT* q3w (4 cycles)

Durvalumab 1500 mg q4w
+ pemetrexed†

until PD

Durvalumab 1500 mg q4w
+ tremelimumab 75 mg 

(week 16 only)‡
+ pemetrexed†

until PD

Platinum-based CT* 
q3w (up to 6 cycles)

Pemetrexed†
until PD

• Stage IV 
NSCLC

• No EGFR or
ALK alterations

• ECOG PS 0 or 1
• Treatment-naïve 

for metastatic 
disease

N=1013
(randomized)

Stratified by:
• PD-L1

expression 
(TC ≥50% vs
<50%)

• Disease stage 
(IVA vs IVB)

• Histology

Primary endpoints
• PFS by BICR (D+CT vs CT)
• OS (D+CT vs CT)

Key secondary endpoints
• PFS by BICR (D+T+CT vs CT)
• OS (D+T+CT vs CT)
• OS in patients with bTMB

≥20 mut/Mb (D+T+CT vs CT)

Additional secondary endpoints
• ORR, DoR, and BOR by BICR
• PFS at 12 months
• HRQoL
• Safety and tolerability

Phase 3, global, randomized, open-label, multicenter study

BICR, blinded independent central review; BOR, best objective response; bTMB, blood tumor mutational burden; D, durvalumab; 
DoR, duration of response; ECOG, Eastern Cooperative Oncology Group; HRQoL, health-related quality of life; Mb, megabase; 

mut, mutations; ORR, objective response rate; OS, overall survival; PD, progressive disease; PFS, progression-free survival; 
PS, performance status; q3w, every 3 weeks; q4w, every 4 weeks; T, tremelimumab; TC, tumor cell

*CT options: gemcitabine + carboplatin/cisplatin (squamous), pemetrexed + carboplatin/cisplatin (non-squamous), or nab-paclitaxel + carboplatin (either histology);
†Patients with non-squamous histology who initially received pemetrexed during first-line treatment only (if eligible); ‡Patients received an additional dose of tremelimumab post CT (5th dose)

R
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Durvalumab + Tremelimumab + CT vs CT: PFS and OS

No. at risk
D+T+CT 338 298 256 217 183 159 137 120 109 95 88 64 41 20 9 0 0

CT 337 284 236 204 160 132 111 91 72 62 52 38 21 13 6 0 0
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DCO PFS FA: Jul 24, 2019; DCO OS FA: Mar 12, 2021

• Median follow-up in censored patients at DCO: 34.9 months (range 0–44.5)

No. at risk
D+T+CT 338 243 161 94 56 32 13 5 0

CT 337 219 121 43 23 12 3 2 0
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Time from randomization (months)

21 24

mPFS, months 6.2 4.8 mOS, months
(95% CI) (5.0–6.5) (4.6–5.8) (95% CI)

PFS OS
D+T+CT CT

Events, n/N (%) 238/338 (70.4) 258/337 (76.6) Events, n/N (%)

HR (95% CI)
p-value

0.72 (0.60–0.86)
0.00031

• Median follow-up in censored patients at DCO: 10.3 months (range 0–23.1)



First Line Lung Cancer Therapy with no actionable genes 
Chemotherapy/IO Combinations
• Carboplatin/Pemetrexed/Pembrolizumab [Keynote 189]  
• Carboplatin/Paclitaxel/Bevacizumab/Atezolizumab [IMPOWER 150]
• Carboplatin/Paclitaxel or nab-paclitaxel/Pembrolizumab [Keynote 407]
• Cemiplimab/Chemotherapy [Empower Lung-3]
• Durvalumab + Tremelimumab/Chemotherapy [Poseidon 3]
IO single Agent (PDL1>50%)
• 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]



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 chemo+IO

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 more prevalent 
with Chemo/IO



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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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 the downregulation of
immunosuppressive cell types in the tumor
microenvironment
• Synergy with anti-PD1 inhibition in preclinical
models
• Promising activity is 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)



Ticiana Leal. ESMO 2021.



STK11/LKB1, KRAS mutations and immune-
related adverse events as predictors of 

response to immunotherapy in lung cancer

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



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



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, TIGIT)
o Adoptive T cell therapies (TILs, TILs + anti PD(L)-1, 

TCRs)
o B-catenin pathway



Co-Stimulatory and Co-Inhibitory Interactions
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