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Target Antibody Type Company

PD-1

Nivolumab Humanised IgG4 BMS

Pembrolizumab Humanised IgG4 MSD

Cemiplimab Humanised IgG4 Sanofi

Sintilimab Humanised IgG4 Lilly

Camrelizumab Humanised IgG4 Jiangsu Hengrui

Tislelizumab Humanised IgG4 Beigene, Novartis

Toripalimab Humanised IgG4 Coherus

PD-L1
Durvalumab IgG1 MedImmune/Astra-

Zeneca

Atezolizumab IgG1 Genentech/Roche

Sugemalimab IgG1 Cstone
Ribas. N Engl J Med 2012; 366:2517

PD-1/PD-L1 checkpoint inhbitors



#1 Immunotherapy to replace chemotherapy

Immunotherapy to replace chemotherapy

Immunotherapy in addition to chemotherapy

Immunotherapy after chemoradiotherapy



#1 Immunotherapy to replace chemotherapy

Second line
vs.

Docetaxel



Second line
vs.

Docetaxel

Nivolumab
OAK

PhIII allcomer 2/3L atezo
vs. doc
(n=850)

CheckMate 017
PhIII 2L Sq nivo vs. doc

(n=272)

CheckMate 057
PhIII 2/3L NSq nivo vs. doc

(n=582)

KEYNOTE-010
PhIII PDL1+ ≥2L pembro vs. doc

(n=1034)

OR % Atezo 14% vs doc 13% Nivo 20% vs doc 9% Nivo 19% vs doc 12% Pembro 18% vs doc 9%
Notes G3–4 treatment-related 

AEs: 15 vs 43%
G3–4 treatment-related 

AEs: 8 vs 56%
Reduction from baseline in lung 

cancer symptoms with nivolumab

G3–4 treatment-related 
AEs: 10 vs 54%

G3–5 treatment-related 
AEs: 13-16 vs 35%
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Pembro
PFS

Atezo
OS

Nivo
PFS

Doc
PFS

Nivo
OS

Doc
OS

Nivo
PFS

Doc
PFS

Doc
OS

Atezo
PFS

Doc
PFS

HR 0.59 / 0.62
p=0.00025 / p=0.0004

HR 0.63
p=0.0008

HR 0.73
p=0.0015

HR 0.92
p=0.3932

HR 0.73
p=0.0003

HR 0.95

Doc
PFS

Doc
OS

HR 0.71/0.61
p=0.0008/0.0001

HR 0.88/0.79 
p=0.07/0.004

PembrolizumabAtezolizumab

ALL histologies
ALL PD-L1

2 trials for 2 histologies
ALL PD-L1

ALL histologies
PD-L1≥1%

Cross-study comparisons are not intended.
Felip E et al. J Clin Oncol 2017;
Herbst RS et al. 
Rittmeyer A et al. Lancet. 2017;389:255

#1 Immunotherapy to replace chemotherapy



Immune checkpoint inhibitors
Prolonged survival in responders: 5-year OS is reachable

Primary endpoint: OS
Additional endpoints: PFS, ORR, efficacy by tumor PD-L1 expression, safety, PROs

Stratified by: 
• Region and prior 

paclitaxel use (017)
• Prior maintenance and 

2nd vs 3rd line of 
therapy (057)

Nivolumab
3 mg/kg Q2Wc

(n = 427; pooled)

Docetaxel
75 mg/m2 IV Q3Wd

(n = 427; pooled) 

R
1:1

Common eligibility criteria
• Stage IIIB/IV NSCLC
• ECOG PS 0–1
• 1 prior platinum-based chemotherapy

CheckMate 017 (n = 272)
• SQ NSCLC

CheckMate 057 (n = 582)
• NSQ NSCLC
• Prior TKI therapy allowed for known 

ALK translocation or EGFR mutation
• Prior maintenance therapy allowed

Treat until disease 
progression

or unacceptable 
toxicity

Gettinger et al. WCLC 2019

CHECKMATE-017/-057



Survie globale

Immune checkpoint inhibitors
Prolonged survival in responders: 5-year OS is reachable
KEYNOTE-010: Pembrolizumab

Herbst R et al. Abstr  FP13.01  WCLC 2020



First line
vs.

Platin-based
doublet

#1 Immunotherapy to replace chemotherapy

Second line
vs.

Docetaxel



KEYNOTE-024: design

aOptional pemetrexed maintenance therapy for nonsquamous disease. bPermitted for nonsquamous disease only.
cPrior to the DMC recommendation and amendment 6, which permitted those in the chemotherapy arm to  be offered pembrolizumab (based on interim analysis 2 data),  patients 
were eligible for crossover when PD was confirmed by blinded, independent central radiology review.

Key Eligibility Criteria
• Untreated stage IV NSCLC
• PD-L1 TPS ≥50% 
• ECOG 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)

R (1:1)
N = 305

Pembrolizumab  
200 mg Q3W 
for 2 years

Platinum-Doublet 
Chemotherapya

(4–6 cycles)

• Pemetrexed + carboplatinb
• Pemetrexed + cisplatinb
• Paclitaxel + carboplatin
• Gemcitabine + carboplatin
• Gemcitabine + cisplatin

End Points
Primary: PFS (RECIST v1.1, blinded 

independent central review)
Key secondary: OS
Secondary: ORR, safety
Exploratory: DOR

PDc

Reck et al. N Engl J Med 2016; 375:1823

Immunotherapy to replace chemotherapy
Selection based on PD-L1≥50%



KEYNOTE-024: results

Reck et al. WCLC 2019

Immunotherapy to replace chemotherapy
Selection based on PD-L1≥50%

Brahmer et al. ESMO 2020



ESMO 2020: cemiplimab

EMPOWER-Lung-1

Sezer et al. ESMO 2020



ESMO 2020: cemiplimab

EMPOWER-Lung-1

Sezer et al. ESMO 2020



First line
vs.

Platin-based
doublet

#1 Immunotherapy to replace chemotherapy

Second line
vs.

Docetaxel Selection on 
PD-L1≥50%

Selection on 
lower PD-L1?



Immunotherapy to replace chemotherapy
Selection based on PD-L1≥1%

Mok et al. ELCC 2019

HORS AMM



First line
vs.

Platin-based
doublet

#1 Immunotherapy to replace chemotherapy

Second line
vs.

Docetaxel Selection on 
PD-L1≥50%

Selection on 
lower PD-L1?

How to 
optimise?



Immunotherapy to replace chemotherapy
Selection based on PD-L1≥50%

KEYNOTE-598: pembrolizumab et ipilimumab

Boyer M et al. Abstr PS01.09  WCLC 2020



First line
vs.

Platin-based
doublet

#1 Immunotherapy to replace chemotherapy

Second line
vs.

Docetaxel Selection on 
PD-L1≥50%

Selection on 
lower PD-L1?

How to 
optimise?

Selection on 
TMB

≥10 mut/Mb?



Selection based on tumor mutation burden?
CHECKMATE-227 and MYSTIC

MYSTIC : durvalumab + tremelimumab
(PD-L1≥25%)

CHECMATE-227 : nivolumab + ipilimumab
(PD-L1≥1%/TMB≥10mut/Mb)

Hellman et al. NEJM 2018; 378:2093 ASCO 2019



ESMO 2021: B-FAST

Dziadziuszko et al. ESMO 2021



#2 Immunotherapy in addition to chemotherapy

Immunotherapy to replace chemotherapy

Immunotherapy in addition to chemotherapy

Immunotherapy after chemoradiotherapy



Gandhi et al. NEJM 2018;378:2078

Placebo
Stratification on PD-L1
Exclusion of EGFR/ALK

Immunotherapy in addition to chemotherapy
Non-squamous cell carcinomas

KEYNOTE-189: design



Immunotherapy in addition to chemotherapy
Non-squamous cell carcinomas

Gadgeel et al. ASCO 2019

KEYNOTE-189: results
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BICR, blinded, independent central review. Data cutoff date: Sep 21, 2018.

Events HR (95% CI)

Pembro/Pem/Plat 74.1% 0.48 
(0.40–0.58)Placebo/Pem/Plat 92.2%

Median (95% CI)
9.0 mo (8.1–9.9)
4.9 mo (4.7–5.5)

38.8%
16.8%

20.5%
1.5%



Gray JE et al. Abstr FP13.02  WCLC 2020

Immunothérapie en combinaison avec la chimiothérapie
Non-épidermoïdes

KEYNOTE-189: résultats



Gray JE et al. Abstr FP13.02  WCLC 2020

Immunothérapie en combinaison avec la chimiothérapie
Non-épidermoïdes

KEYNOTE-189: résultats



#2 Immunotherapy in addition to chemotherapy

Immunotherapy to replace chemotherapy

Immunotherapy in addition to chemotherapy

Immunotherapy after chemoradiotherapy



Paz-Ares et al. ESMO 2019

Placebo
Stratification on PD-L1

Immunotherapy in addition to chemotherapy
Squamous cell carcinomas

KEYNOTE-407: design



Paz-Ares et al. ESMO 2019

Immunotherapy in addition to chemotherapy
Squamous cell carcinomas

KEYNOTE-407: results

Overall Survival

Progression-free survival

Robinson et al. ELCC 2021



#2 Immunotherapy in addition to chemotherapy

Immunotherapy to replace chemotherapy

Immunotherapy in addition to chemotherapy

Immunotherapy after chemoradiotherapy



Immunotherapy in addition to chemotherapy
EMPOWER LUNG 3

Goguishvili et al. ESMO 2021



Immunotherapy in addition to chemotherapy
EMPOWER LUNG 3

Goguishvili et al. ESMO 2021



Immunotherapy in addition to chemotherapy
EMPOWER LUNG 3

Goguishvili et al. ESMO 2021



#2 Immunotherapy in addition to chemotherapy

Immunotherapy to replace chemotherapy

Immunotherapy in addition to chemotherapy

Immunotherapy after chemoradiotherapy



CheckMate 9LA study designa

ASCO 2021: CheckMate-9LA

Reck, et al. ASCO 2021



CheckMate 9LA study designa

ASCO 2021: CheckMate-9LA
CheckMate 9LA (NIVO + IPI + chemo vs chemo in 1L NSCLC): 2-year update

2-Year update: PFS and DOR
DORaPFSa

Minimum follow-up: 23.3 months.
aPer BICR; b95% CI = 5.6–7.8 (NIVO + IPI + chemo) and 4.4–5.6 (chemo); cIncludes 3.3% CR and 34.6% PR; 4 patients who had a PR as best response at a previous DBL (12.2 months minimum follow-up for response) 
improved to CRs; dIncludes 1.1% CR and 24.3% PR; e95% CI = 8.7–20.2 (NIVO + IPI + chemo) and 4.4–7.2 (chemo).

NIVO + IPI + chemo
(n = 361)

Chemo
(n = 358)

Median PFS,b mo 6.7 5.3

HR (95% CI) 0.67 (0.56–0.79)
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CheckMate 9LA (NIVO + IPI + chemo vs chemo in 1L NSCLC): 2-year update

2-Year update: PFS and DOR
DORaPFSa

Minimum follow-up: 23.3 months.
aPer BICR; b95% CI = 5.6–7.8 (NIVO + IPI + chemo) and 4.4–5.6 (chemo); cIncludes 3.3% CR and 34.6% PR; 4 patients who had a PR as best response at a previous DBL (12.2 months minimum follow-up for response) 
improved to CRs; dIncludes 1.1% CR and 24.3% PR; e95% CI = 8.7–20.2 (NIVO + IPI + chemo) and 4.4–7.2 (chemo).
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(n = 361)

Chemo
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CheckMate 9LA (NIVO + IPI + chemo vs chemo in 1L NSCLC): 2-year update

2-Year update: OS in all randomized patients

Minimum follow-up: 24.4 months.
a95% CI = 13.9–19.7 (NIVO + IPI + chemo) and 9.5–12.7 (chemo).

NIVO + IPI + chemo
(n = 361)

Chemo
(n = 358)

Median OS,a mo 15.8 11.0

HR (95% CI) 0.72 (0.61–0.86)
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Reck, et al. ASCO 2021



#2 Immunotherapy in addition to chemotherapy

Immunotherapy to replace chemotherapy

Immunotherapy in addition to chemotherapy

Immunotherapy after chemoradiotherapy



PD-L1≥50%
Question: pembrolizumab alone or with chemotherapy or 
nivolumab plus ipilimumab?

Pembrolizumab alone
All histologies

Pembrolizumab plus chemo
Squamous Non-Squamous

Nivolumab + ipilimumab
All histologies

Reck et al. WCLC 2019; Gfadgeel et al. ASCO 2019; Reck et al. NEJM 2016;375:1823; Paz-Ares et al. ESMO 2019; Peters et al. ESMO 2019

30% early PD 30% early PD10% early PD



No. at risk                  
Pembrolizumab 154 136 121 112 106 96 89 85 78 73 73 69 66 64 50 24 5 
Chemotherapy 151 124 108 88 80 69 61 56 48 46 44 37 35 33 24 14 6 
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Data cutoff: February 15, 2019. 

N
Events, 

n (%)
HR 

(95% CI)

Pembrolizumaba 154 97 (63) 0.65 
(0.50–0.86)
P = 0.001bChemotherapy 151 113 (75)

Median (range) follow-up: 
44.4 (39.6–52.9) mo 

Reck et al. WCLC 2019; Gfadgeel et al. ASCO 2019; Reck et al. NEJM 2016;375:1823; Paz-Ares et al. ESMO 2019; Peters et al. ESMO 2019

Pembrolizumab plus chemo
Squamous Non-Squamous

Nivolumab + ipilimumab
All histologies

Pembrolizumab alone
All histologies

PD-L1≥50%
Question: pembrolizumab alone or with chemotherapy or 
nivolumab plus ipilimumab?
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#2 Immunotherapy in addition to chemotherapy

Immunotherapy to replace chemotherapy

Immunotherapy in addition to chemotherapy

Immunotherapy after chemoradiotherapy



Borghaei et al. WCLC 2019 OA14.01

Prediction of efficacy: PD-L1 expression
Exploratory analyses in PD-L1 negative

KEYNOTE—407, -21G, -189
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ASCO 2021: CheckMate-9LA
PD-L1 négatifs

Gray et al. WCLC 2020
Reck et al. ASCO 2021

CheckMate 9LA (NIVO + IPI + chemo vs chemo in 1L NSCLC): 2-year update

65
aPer BICR; b95% CI = 13.7–20.3 (NIVO + IPI + chemo) and 7.7–13.5 (chemo); c95% CI = 4.4–7.6 (NIVO + IPI + chemo) and 4.2–5.7 (chemo); d95% CI = 6.7–NR (NIVO + IPI + chemo) and 2.8–7.1 (chemo); e95% CI = 0.54-1.04 
(NSQ); f95% CI = 0.28-0.81 (SQ).

PD-L1 < 1%: efficacy outcomes

• Exploratory analysis of OS by histology in PD-L1 < 1% (HR; NIVO + IPI + chemo vs chemo): 0.75e (NSQ) and 0.48f (SQ)
− 2-year OS rates were 38% vs 26% (NSQ) and 33% vs 11% (SQ)
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Median OS,b mo 17.7 9.8

HR (95% CI) 0.67 (0.51–0.88)
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KEYNOTE-189 CheckMate-9LA

Survie sans progression

KEYNOTE-189 CheckMate-9LA

Survie globale

CheckMate 9LA (NIVO + IPI + chemo vs chemo in 1L NSCLC): 2-year update

65
aPer BICR; b95% CI = 13.7–20.3 (NIVO + IPI + chemo) and 7.7–13.5 (chemo); c95% CI = 4.4–7.6 (NIVO + IPI + chemo) and 4.2–5.7 (chemo); d95% CI = 6.7–NR (NIVO + IPI + chemo) and 2.8–7.1 (chemo); e95% CI = 0.54-1.04 
(NSQ); f95% CI = 0.28-0.81 (SQ).

PD-L1 < 1%: efficacy outcomes

• Exploratory analysis of OS by histology in PD-L1 < 1% (HR; NIVO + IPI + chemo vs chemo): 0.75e (NSQ) and 0.48f (SQ)
− 2-year OS rates were 38% vs 26% (NSQ) and 33% vs 11% (SQ)
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#2 Immunotherapy in addition to chemotherapy

Immunotherapy to replace chemotherapy

Immunotherapy in addition to chemotherapy

Immunotherapy after chemoradiotherapy







Post-IO stratégies?

Docetaxel
Single agent chemos

Targeted
KRAS, BRAF, HER2…

Rechallenge

New targets for non 
oncogene addicted tumors

TNF, CEACAM, TROP-2, 
HLA-A2, MET



Besse et al. ESMO 2021

ESMO 2021: TEDOPI



Paz-Ares et al. ESMO 2021

ESMO 2021: canakimumab



Scoazec al. ESMO 2021

ESMO 2021: CEACAM-5



Garon al. WCLC 2021

WCLC 2021: datopotamab deruxtecan



Les cancers thoraciques

Non à petites cellules

DépistageStades précoces

Oncogène
addictif

Localement avancés

Métastatiques
Sans oncogène 

addictif

Petites cellules

Localement avancés

Métastatiques

Mésothéliome

Tumeurs thymiques

Résécables Non résécables



IMPOWER-133

Cancers bronchiques à petites cellules métastatiques
Chimiothérapie et immunothérapie

Reck et al. ESMO 2019



IMPOWER-133

Cancers bronchiques à petites cellules métastatiques
Chimiothérapie et immunothérapie

Paz-Ares et al. WCLC 2018

IMpower133 Presented by Stephen V. Liu 7Download from http://bit.ly/2CvY9iT

Investigator-assessed progression-free survival

a Clinical data cutoff date: April 24, 2018, 11 months after the last patient was enrolled. CI, confidence interval; HR, hazard ratio; CP/ET, carboplatin + etoposide. 

No. at risk
Atezolizumab 201 190 178 158 147 98 58 48 41 32 29 26 21 15 12 11 3 3 2 2 1 1
Placebo 202 193 184 167 147 80 44 30 25 23 16 15 9 9 6 5 3 3

Months

6-month PFS
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Atezolizumab
+ CP/ET 
(N = 201)

Placebo
+ CP/ET 
(N = 202)

PFS events, n (%) 171 (85.1) 189 (93.6)

Median PFS, 
months (95% CI)

5.2
(4.4, 5.6)

4.3
(4.2, 4.5)

HR (95% CI) 0.77 (0.62, 0.96)
p = 0.017

Median follow-up, monthsa 13.9 

Atezolizumab
+ CP/ET
Placebo 
+ CP/ET
Censored+



IMPOWER-133

Cancers bronchiques à petites cellules métastatiques
Chimiothérapie et immunothérapie

Reck et al. ESMO 2019



IMPOWER-133

Cancers bronchiques à petites cellules métastatiques
Chimiothérapie et immunothérapie

Horn et al. NEJM 20218



CASPIAN Study Design

AUC, area under the curve; ORR, objective response rate; PCI, prophylactic cranial irradiation; PFS, progression-free survival; PS, performance status; q3w, every 3 weeks; 

Small cell lung cancer
Immunotherapy with chemotherapy

Paz-Ares et al. ESMO 2021



CASPIAN

Paz-Ares et al. ASCO 2020

Cancers bronchiques à petites cellules métastatiques
Chimiothérapie et immunothérapie



CASPIAN

Paz-Ares et al. ESMO 2021

Cancers bronchiques à petites cellules métastatiques
Chimiothérapie et immunothérapie
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addictif
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Les cancers thoraciques

Non à petites cellules

DépistageStades précoces

Oncogène
addictif

Localement avancés

Métastatiques
Sans oncogène 

addictif

Petites cellules

Localement avancés

Métastatiques

Mésothéliome

Tumeurs thymiques

Résécables Non résécables



Mésothelioma: First-line immunotherapy as a standard
CheckMate-743

Peters et al. ESMO 2021

NIVO 3 mg/kg Q2W +

IPI 1 mg/kg Q6W 

(for up to 2 years)

Cisplatin or carboplatin + 

pemetrexed Q3Wb (6 cycles)

Key eligibility criteria
• Unresectable MPM
• No prior systemic therapy
• ECOG PS 0–1

Stratified by 
Histology (epithelioid vs non-epithelioid) and 

gender

Until disease 
progression, 

unacceptable toxicity, 
or for 2 years for 
immunotherapy

R
1:1

n = 302

n = 303

Primary endpoint
• OS

Secondary endpoints
• ORR, DCR, and PFS by BICR
• Efficacy by PD-L1c expression

N = 605

Exploratory endpoints
• Safety and tolerability
• Biomarkers



Mésothelioma: First-line immunotherapy as a standard
CheckMate-743

Peters et al. ESMO 2021

NIVO + IPI
Chemo

No. at risk

0302 269 234 192 164 138 114 97 76 69 54 46 43 33 20 11 6 0
0303 273 251 226 200 173 145 126 116 97 80 73 62 49 35 18 7 2

NIVO + IPI
(n = 303)

Chemo
(n = 302)

Median OS,a mo 18.1 14.1
HR (95% CI) 0.73 (0.61–0.87)
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68%
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27% NIVO + IPI23%

15%



Mésothelioma: First-line immunotherapy as a standard
CheckMate-743

Peters et al. ESMO 2021

NIVO + IPI
Chemo

No. at risk

076 52 23 13 7 4 3 2 1
074 59 46 34 26 17 14 6 3

NIVO + IPI
(n = 229)

Chemo
(n = 226)

Median OS,b mo 18.2 16.7 

HR (95% CI) 0.85 (0.69–1.04)

Epithelioid Non-epithelioid
NIVO + IPI
(n = 74)

Chemo
(n = 76)

Median OS,c mo 18.1 8.8

HR (95% CI) 0.48 (0.34–0.69)

NIVO + IPI
Chemo

No. at risk

0226 182 141 101 69 50 40 18 5
0229 192 154 111 90 63 48 29 4

0

NIVO + IPI

Chemo

69%

66%

42%

33% 24%

19%
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Les cancers thoraciques

Non à petites cellules

DépistageStades précoces

Oncogène
addictif

Localement avancés

Métastatiques
Sans oncogène 

addictif

Petites cellules

Localement avancés

Métastatiques

Mésothéliome

Tumeurs thymiques

Résécables Non résécables



Merci!

E-Mail: nicolas.girard2@curie.fr @nicogirardcurie @ThoraxParis
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