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THE LONG WAY TO ACHIEVE IMPROVEMENTS IN 
SURVIVAL IN LUNG CANCER
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OS: 26.3 vs. 13.4 , HR 0.62

KEYNOTE 024, PD-L1 ≥50% (22C3)
Follow-up: 5-years

KEYNOTE 042, PD-L1 ≥50% (22C3)
Follow-up:  5 -years

OS: 20.0 vs. 12.2 , HR 0.68

IMPOWER 110, PD-L1 TC3/IC3 
(SP142)

Follow-up: 31 months

OS: 19.9 vs. 16.1 , HR 0.87

Reck M, et al. J Clin Oncol 2021; de Castro G, et al J Clin Oncol 2022; Jaseem et al. J Thorac Oncol 2021; Reck M, et al WCLC 2022; 
Ozguroglu M, et al. Ann Oncol 2022

EMPOWER LUNG 1 (22C3)
Follow-up:  37.1 months

OS: 26.1 vs. 13.3 , HR 0.57

IO MONOTHERAPY IN UNPREVIOUSLY TREATED NSCLC, PD-L1 ≥50%

JAVELIN 100 ( Dako IHC 73-19
Follow-up:  37.1 months

OS: 20.1 vs. 14.9 , HR 0.85

PD-1 inhibitor
PD-L1 inhibitor
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Edahiro et al , PLOS One 2019

Is PD-L1 expression level relevant for decision? 

Aguilar et al, Ann Oncol 2019 Sezer  et al, ESMO 2020Cortellini et al. Cancer Immunol Immunother 2020
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Real-World Data: Pembrolizumab in PD-L1≥50% NSCLC
Impact of PS

Cortellini et al; Cancer Immunotherapy 2020



Trial RR (%) DOR (months) PFS (HR) OS (HR)
KEYNOTE 189 48 12.6 0.50 0.60

IMpower 150 (ABCP arm) 64 9.0 0.57 0.80

IMpower 132 47 6.2 0.60 0.86 (NS)

IMpower 130 49 8.4 0.64 0.79

TASUKI-52 (Nivolumab + BVZ) 62 11 0.56 0.85

ORIENT 11 52 Not Reached 0.48 0.61

RATIONALE 304 57 8.5 0.65 Immature

CAMEL 61 17.6 0.60 0.73 

KEYNOTE 407 63 9.0 0.59 0.71

IMpower 131 49 5.5 0.71 0.88 (NS)

RATIONALE 307 73 8.2 0.52 Immature

CAMEL-Sq 65 13.1 0.37 0.55

ORIENT 12 45 6.1 0.54 0.57

CheckMate 227 (PD-L1 ≥1%) 36 23.2 0.81 0.76

CheckMate 9LA 38 13 0.67 0.72

EMPOWER Lung03 43 15.6 0.56 0.71

MYSTIC (D+T arm, PD-L1 ≥ 25%) 34 Not Reached 1.05 0.85 (NS)

POSEIDON (D + CT arm) 42 5.0 0.74 0.86 (NS)

GEMSTONE-302 61 9.7 0.48 0.67

CHOICE-01 63 8.3 0.58 0.81
Gray – WCLC 2020 * Socinski – NEJM 2018 & JTO 2021 * Nishio – JTO 2020 * West – Lancet Oncol 2019 * Sugawara – Ann Oncol 2021 * Yang –JTO 2021 * Lu – JTO 2021 * Zhou – Lancet Resp Med 2020; Robinson – ELCC 2021 * Jotte – JTO 2020 * Wang – JAMA Oncol 2021 * Zhou – ELCC 

2021 * Zhou - JTO 2021;  Ramalingam – ASCO 2020 * Paz-Ares – ASCO 2021 * Reck – ASCO 2021 * Johnson –WCLC 2021 * Gogishvili –ESMO 2021 *  Rizvi – JAMA Oncol 2020 * Zhou – ESMO Asia 2020 & WCLC 2021 * Wang – WCLC 2021  HR: Hazard Ratio. NS: Not significant.

Non-Squamous

Squamous

Both histologiesKN: Pembrolizumab
CheckMate: Nivo/ Ipi
Empower: Cemiplimab
Orient: sintilimab
Rationale: Tislelizumab
Camel: Camreluzimab
Tasuki: nivolumab
Choice: Toripalimab
Impower: Ateolizumab
Poseidon, Mystic, Neptune: Durva+/-Treme
Javelin: Avelumab
Gemstone: Sugemalimab

Slide Courtesy and adapted from J. Remón

IO COMBOS IN UNPREVIOUSLY TREATED NSCLC

PD-1 inhibitor
PD-L1 inhibitor
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KN 189 

Garassino M, et al. ESMO 2022; Garassino et al, JCO 2023
Novello S, et al. ESMO 2022; Novello S, et al JCO 2023

KN 407

OS: 22m vs. 10.6
HR 0.60 (0.50-0.72)

5y OS: 19.4% vs. 11.3%

OS: 17.2 vs. 11.6m
HR 0.71 (0.59-0.83)

5y OS: 18.4% vs. 9.7%
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KN 189 

Garassino M, et al. ESMO 2022; Garassino et al, JCO 2023
Novello S, et al. ESMO 2022; Novello S, et al JCO 2023

KN 407

ABSOLUTE BENEFIT IS MINIMAL IN 
THE PD-L1 NEGATIVE POPULATION
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PERLA Trial: 

Median OS (mo)

Pembro + Ch KN-189

Pembro + Ch PERLA
Placebo + Ch KN-189

22.0

15.9
10.6

Dostar + Ch PERLA 19.4

Peters S, ESMO 2023; Garassino M, JCO 2023
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CheckMate 227

Ramalingam et al. WCLC 2023

Efficacy in patients with tumor PD-L1 ≥ 1% Efficacy in patients with tumor PD-L1 < 1%

OS: 17.1m vs. 14.9m
HR 0.78 (0.66-0.91)
6y OS: 22% vs. 13%

OS: 17.4m vs. 12.2m
HR 0.65 (0.52-0.8)
6y OS: 16% vs. 5%
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CheckMate 9LA

Carbone D, et al. ASCO 2023

OS: 15.8 vs. 11.0
HR 0.74 (0.61-0.87)
4y OS: 21% vs. 16%

Efficacy in patients with tumor PD-L1 ≥ 1%
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POSEIDON

Johnson M, et al. ESMO 2022
Garón E, et al. WCLC 2022

OS: 14m vs. 11.7m
HR 0.75 (0.63-0.88)

4y OS: 20.7% vs. 8.3%

Efficacy in patients with tumor PD-L1 ≥ 1%

Efficacy in patients with tumor PD-L1 < 1%



Content of this presentation is copyright and responsibility of the author. Permission is required for re-use.
Friedlander et al. J Immunohter Cancer 2020

With so many options…difficult to choose



Content of this presentation is copyright and responsibility of the author. Permission is required for re-use.

• Efficacy Data
• Safety Data

The data

• Age
• PS
• Gender
• Smoking habits
• Comorbilities
• Contraindications for IO
• Patient preference

The patient

• Brain Metastasis
• Disease Burden

Disease

• EGFR, ALK, ROS, BRAF, MET mutations
• PD-L1 expression
• TMB
• Other biomarkers (STK11, KRAS, p53, KEAP…)

The tumor

SINCE EFFICACY RESULTS LOOK 
PRETTY SIMILAR…
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IO combos vs IO mono in PD-L1 ≥50%
Similar long term OS regardless of the strategy in PD-L1≥50%

52.7 51.7

4543.7 43.7
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KEYNOTE 189 KN 024 CM 9LA

KN 189

KN 024

Rodriguez- Abreu  Ann Oncol 2021; Reck et al. J Clin Oncol 2021
Reck et al. ESMO Open 2021, Garassino M, et al ESMO 2022; Paz-Ares L, et al ASCO 2022

2-y OS
3-y OS
5-y OS
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IO MONO VS. COMBOS IN PD-L1 ≥50% NSCLC
SIMILAR OUTCOMES…

Perol M et  al Ann Oncol 2022; 
Akinboro et al. ASCO 2022
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Median PFS: 11.1 vs 4.8 m
RR: 61.4% vs 22.9%

Median PFS: 10.3 vs 6.0 m
RR: 44.8% vs 27.8%

PFS: HR = 0.50 
(95% CI, 0.37-0.68; P < .001)

PFS: HR = 0.36 
(95% CI, 0.26-0.51; P = .0001)

Gadgeel ASCO 2019; Gandhi, NEJM 2018; Reck, NEJM 2016

PFS in PD-L1 High NSCLC

KN-189 (TPS ≥50%) KN-024

The challenge…
Who are these patients?
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Hyperprogressive disease… 

Single agent ICI
PD-L1 ≥ 50%

N=44 N=50

Chemo + ICI
All comers

Ferrara R, et al.  ESMO 2020
Andraos et al. Clin Lung Cancer 2022

For advanced NSCLC patients receiving first-line IMT, the
presence of extrathoracic OMD and low volumetric disease

burden on PET are favorable prognostic factors

HPD occurs in up to 16% of PD_L1 TPS ≥50% pts upon first-
line single agent ICI and is associated with por baseline PS, 
dNLR>3 and poor survival after adjustement fo potential

prognostic variables

Tumor burden…
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IO MONO VS COMBOS IN PD-L1 1-49% NSCLC…
COMBOS BETTER

Akinboro et al. ASCO 2021



THE TALE OF THE CURVE…
ACCORDING TO PD-L1 EXPRESSION
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3-y OS in the whole population
3-y OS in the PD-L1 ≥1-49%/ > 1%
3-y OS in the PD-L1 <1%
5-y OS in the whole population
5.Y OS in the PD-L1 >1%/ 1-49%
5-y OS in the PD-L1<1%

3 year OS

4 year OS

5 year OS

5 y OS PD-L1<1% 3 y OS PD-L1<1%5 y OS PD-L1<1%
5 y OS PD-L1<1%



Content of this presentation is copyright and responsibility of the author. Permission is required for re-use.

CM227: Post-landmark OS in CR/PR PD-L1≥ 1% and PD-L1< 1%

Ramalingam et al  ASCO 2020; Brahmer J, et al. ASCO 2022

CM 227: Treatment status in 5-year survivors

Reponse and long term activity
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KEYNOTE 407KEYNOTE 189

Garassino M, et al ESMO 2022; Novello S, et al. ESMO 2022

Patients who completed treatment, better outcome



Content of this presentation is copyright and responsibility of the author. Permission is required for re-use.Grant M, et al. Nat Rev Clin Oncol 2021

SHOULD TOXICITY BE AN ELEMENT FOR DECISSION?
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Expanding the population eligible for IO treatment
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eNerGy : a study dedicated to elderly and PS2 patients

Lena H, et al. ASCO 2022

eNerGy
What about PS STATUS AND AGE?

2.9% PD-L1>50%
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Overall survival PS 2 patients

Lena H, et al. ASCO 2022
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IPSOS: PHASE III COMPARING ATEZOLIZUMAB VS SINGLE-AGENT 
CHEMOTHERAPY IN PATIENTS NOT ELIGIBLE FOR A PLATINUM-BASED REGIMEN

Lee et al. ESMO 2022; Lee et al, Lancet 2023

mOS 10.3m vs 9.2m HR 0.78

mOS 4.2m vs 4m HR 0.87
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Beyond clinical characteristics
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Nakajama E, et al. ASCO 2022
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Paz Ares L, et al. ASCO 2022
Peters S, et al. WCLC 2022

POSEIDON: 
OS by oncogenic mutation status

CHECKMATE 9LA
OS by oncogenic mutation status
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CAN WE DO BETTER?
Treatment beyond PD/ Escalation/ De-escalation

Treatment duration
ctDNA

New agents and new combinations
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Exciting EMPOWER-Lung 1 Cohort A results

Treatment beyond PD/ escalating treatment????

Gandara D, et al. J Thorac Oncol 2018; Ozguroglu M, et al. ESMO 2022
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Treatment duration

Zalcman e al.  ESMO 2022

DICIPLE

mPFS: 35.2 vs. 20.8 mo., p=0.12 mOS: NR vs. NR mo., p=0.33 Lower G ≥3 ir-AEs with  stop vs. continue
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ctDNA: could be an early marker of efficacy?

Ricciuti et al. JITC 2021
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It is difficult to improve on immunotherapy outcomes in first line

Trial Phase Drugs N PFS, HR OS, HR

KEYNOTE 598 

PD-L1≥50%

III Pembrolizumab + Ipilimumab 568 1.06 (0.86-1.30) 1.08 (0.85-1.37)

SKYSCRAPER-01 

PD-L1 ≥50%

III Atezolizumab + Tiragolumab (aTIGIT) 135 Press release: NEG for co-primary endpoint PFS

OS still immature

INTREPID-Lung 037 

PD-L1 ≥80% (73-10)

III Pembrolizumab vs. M7824 (bifunct fusion 

protein targeting TGF-beta & PD-L1)

304 1.23 (0.89-1.71) 1.20 (0.89-1.81)

LEAP007

PD-L1 ≥1%

III Pembrolizumab + Lenvatinib (multikinase

inhibitor)

623 0.78 (0.64-0.95) 1.10 (0.87-1.39)

Boyer JCO 2021 – Cho JTO 2023 - Csoszi ESMO IO 2021 - Kluger JITC 2019 - Kluger JITC 2023 – Rizvi JITC 2023 ** definitions slightly different for IO mono – IO combo and chemo-IO

Primary** (~PD, SD < 6mo) or secundary resistance** (~CR, PR, SD ≥6mo) frequently develops
Slide courtesy J Remon, adapted

Despite promising phase I or II* data, phase III trials negative
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aLAG3

Carcereny ESMO 2023

Efficacy parameter
<1%1,

n (%), N=32
1-49%1,

n (%), N=38
≥50%1,

n (%), N=20
≥1%1,

n (%), N=58

ORR2,3, % (95% CI)4 31.3 
(16.1-50.0)

44.7 
(28.6-61.7)

55.0 
(31.5-76.9)

48.3 
(35.0-61.8)

mPFS2, mo (% events) 4.2 (90.6) 9.3 (71.1) 16.5 (70.0) 11.2 (70.7)

mDoR2, mo (% events) 20.7 (57.1) NR (35.7) 18.7 (63.6) 24.2 (48.0)

mOS, mo (% events) 15.5 (71.9) 23.4 (52.6) NR (40.0) 35.5 (48.3)

TACTI-002 1st line efti (sLAG3-Ig) + pembro
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Most promising agents
BISPECIFIC ANTIBODIESANTIBODY DRUG CONJUGATED



Content of this presentation is copyright and responsibility of the author. Permission is required for re-use.
Ahn et al. ESMO 2022
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TROPION-LUNG02: DATOPOTAMAB DERUXTECAN PLUS PEMBROLIZUMAB AND 
PLATINUM CHEMOTHERAPY IN ADVANCED NSCLC

Levy et al. WCLC 2022
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Reck M, et al. J Clin Oncol 2021; Gadgeel S, et al. J Clin Oncol 2020; Garassino ESMO 2022;  Schoenfeld et 
al. Ann Oncol 2021; Schoenfeld et al. Cancer Cell 2020; Sharma et al. Cancer Disc 2021

KEYNOTE 024

KEYNOTE 189

HAVE WE REACHED A PLATEAU? 
Understanding Resistance…

Monotherapy/ ICI combinations…

5-y OS: 32%

5-y OS: 19.4%
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Attilli et al. Lung Cancer 2021

Remodeling the TME
and reveling 

immunosuppression
“PAVE THE ROAD”

Increase tumor
Specific T-lymphocytes

“STEER THE CAR”

Act agonistically on 
Activator receptors

“STEP 
ACCELERATOR”

Tamper with
inhibitory receptors

“RELEASE THE BREAKS”
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 IO mono, IO COMBOS WORK

 Different and efficient treatment alternatives should be considered according to tumor 
characteristics and patient health and expectations

 So far…many subgroups analyses, many hypothesis, enough to stablish “high level of
recommendation”???

 IO+CT in PD-L1>50%
 Never smokers
 STK11
 High risk/ high tumor burden
 Women

 Many new options, different approaches, different combinations…but still we need to
understand much better the who, what, when and how to use the “stunning amount” of
the data we have so far

SOME THOUGHTS



Good things come from good science

The message…
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