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• Activité de conseil ou honoraires au cours des deux dernières 
années pour les sociétés suivantes : Astra-Zeneca, BMS, 
MSD, Novartis, Roche, Lilly



Pronostic des stades localisés

Goldstraw P et al, J Thorac Oncol 2016

7ème édition 8ème édition



Les stades localisés
les études de phase 3

OS Benefit asco 23

Neo adjuvant Nivolumab CT
CM816 cPR EFS benefit
Adjuvant atezolizumab
IMpower 010 DFS benefit

Adjuvant pembrolizumab
Keynote 091 DFS benefit
Neo adjuvant Pembro CT & pembro
KN 671 cPR EFS benefit

Neo adjuvant Durva CT & Durva
Aegan cPR EFS benefit

Neo adjuvant Toripa CT & Toripa
NeoTorch cPR EFS benefit



Chimiothérapie adjuvante

Pignon JP et al, J Clin Oncol 2008

Cisplat 50mg/m² x4 - 
Vino 25mg/m² x16

Cisplat 80-120mg/m² x3-4 - 
+Vindesine ou Vinblastine ou 
Vinorelbine (30mg/m²) ou 
Etoposide

Cisplat 50-80mg/m² - Vino 
30mg/m² ou vindesine ou 
mitomycine

Cisplat 100mg/m² 
vindesine et mitomycine

Cisplat 100mg/m²
Vinorelbine 30mg/m²

HR 0,89
95% CI 0,82 – 0,96

p=0,005



Chimiothérapie adjuvante

Pignon JP et al, J Clin Oncol 2008
+5% à 5 ans



Chimiothérapie adjuvante



Chimiothérapie adjuvante

Strauss JM et al, J Clin Oncol 2008

Stades IB (T2) 
R0 R

Carbopla(ne AUC 6 + Paclitaxel 
200mg/m² x 4 - N=173

Observa(on
N=171

T≥4cm T<4cm

OS, all PFS, all



Chimiothérapie adjuvante

Yoh K et al, ESMO 2022



Chimiothérapie adjuvante

Yoh K et al, ESMO 2022



Modèles murins : chimiothérapie

Neo Adj 
Chimio

Adj 
ChimioLiu J, Cancer Discovery 2016



Chimiothérapie néo-adjuvante

NSCLC Meta-analysis Collaborative Group. Lancet 2014



Chimiothérapie néo-adjuvante

NSCLC Meta-analysis Collaborative Group. Lancet 2014
+5% à 5 ans



• Contre :
• mauvais stagging initial
• possibilité de progression 
• métanalyses

• Pour :
• faisabilité; toxicité acceptable
• amélioration de la resecabilité ?
• introduction plus précoce d’un tt systémique pour traiter les micro-

métastases
• meilleure compliance que la CT adjuvante
• évaluation de la réponse : réponse histologique

Chimiothérapie néo- ou adjuvante ?



Figure 1. 
Methods for assessment of % viable residual tumor
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Lancet Oncol. Author manuscript; available in PMC 2016 February 01.
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Hellmann M Lancet Oncol 2014

Qu’est ce que la réponse histologique ?



Tumor + edge = 8 cm.
<8 paraffin blocks

Qu’est ce que la réponse histologique ?

All tumor + edge N
=very high



Chimiothérapie néoadjuvante : réponse 
histologique majeure et survie globale ?



Hellmann M Lancet Oncol 2014

overall survival of 61 months compared to 22 months in those with <60% response 
(p=0·03). No analysis was reported of the group with >90% treatment response.

Recently, Pataer and colleagues (42) performed a comprehensive analysis of 192 patients 
with resected stage I-IV NSCLCs treated with neoadjuvant chemotherapy. At least one slide 
per centimeter of greatest tumor diameter was reviewed for each specimen. The average 
(mean) of the percentages of viable tumor cells in each slide was reported for each patient 
(Figure 1). Reviewing multiple sections from each tumor takes into account intrinsic 
intratumoral variability, but interobserver variability among pathologists was not formally 
assessed.

As a continuous variable in multi-variate analysis, each additional percentage of viable 
tumor that remained was significantly associated with a 1% increase in the risk of death (HR 
for death = 1.01, p = 0·005). The degree of pathologic response also correlated with disease-
free survival (HR=1.01, p=0·01).

The percent of residual viable tumor was also treated as a categorical variable and analyzed 
relative to the risk of death is displayed in the panel aside.

Percentage of residual viable
tumor following neo-adjuvant

chemotherapy
Hazard Ratio for death

1-10% 1.00

11-30% 2·51 (95% CI 0·91-6·96)

31-50% 3·39 (95% CI 1·40-8·22)

51-70% 4·57 (95% CI 1·98-10·52)

71-100% 4·78 (95% CI 2·06-11·11)

These data demonstrated the robust improved survival in those with 0-10% viable tumor 
compared to other groups. These correlations remained significant when patients were 
stratified by stage. In a follow-up report (43), only pathologic stage and pathologic response 
(≤ 10% viable tumor) associated with overall survival in multivariate analysis (HR=2·39 
[p=0·05] if >10% viable tumor).

Pathologic response was also examined per the methods described by Pataer (42) in a 
prospective trial by Chaft.(44) Here, 50 patients with stage IB-IIIA NSCLCs were treated 
with neoadjuvant chemotherapy and bevacizumab. 22% patients had ≤10% viable tumor. Of 
those who had ≤10% viable tumor, 100% were alive at three years, compared to only 49% 
of those who had resection but >10% residual tumor (p=0·01). This comparison remained 
significant after adjustment for stage (p=0·02).

In a separate study, Thomas (11) randomized 524 patients with stage IIIA/IIIB NSCLCs to 
either neoadjuvant chemotherapy alone or chemotherapy followed by concurrent 
chemoradiation prior to surgical resection. In multivariate analysis limited to the patients 
with N2 or N3 disease at diagnosis and who were able to receive a complete resection, 

Hellmann et al. Page 5

Lancet Oncol. Author manuscript; available in PMC 2016 February 01.
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réponse histologique et risque de décès

Association linéaire entre réponse histologique 
majeure et survie globale



Les stades localisés
les études de phase 3

Neo adjuvant Nivolumab CT
CM816 cPR EFS benefit
Adjuvant atezolizumab
IMpower 010 DFS benefit

Adjuvant pembrolizumab
Keynote 091 DFS benefit

OS Benefit asco 23

Neo adjuvant Pembro CT & pembro
KN 671 cPR EFS benefit

Neo adjuvant Durva CT & Durva
Aegan cPR EFS benefit

Neo adjuvant Toripa CT & Toripa
NeoTorch cPR EFS benefit



• Présence d’une forte charge 
antigénique et relarguage de néo 
antigènes par les cellules tumorales : 
meilleure stimulation du système 
immunitaire
• Système immunitaire de l’ hôte 

indemne

Bakos, Journal of Immunotherapy of Cancer 2018

Immunothérapie néo- ou adjuvante 
rationnel préclinique

Liu J, Cancer Discovery 2016

Survie 
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Ph 2 studies Stage Delay to surgery First objective
Operated (%) 

R0 (n)
MPR /pCR

90-Day 

mortality

PD-L1 w/ 

MPR

Forde P (n=22) IB-IIIA 4 wks after 1st dose MPR 21 (95%)

20 R0

45%

15%

NR no

LCMC3 (n=180)

n=101 interim

IB-IIIB 4 wks after 1st dose % pts with delayed

surgery

159 (88%)

145 R0

19%

5%

NR no

Neostar ( n=44) 

arm A (n=23)

IA-IIIA 3 wks MPR 22 (96%)

22 R0

19%

10%

0 yes

IFCT Ionesco 

(n=50)

IB-IIIA 2 to 14 days R0 43 (86%)

41 R0

19%

7%

4 (9%) no

Princeps 

(n=30)

I – IIIA 

(>2 cm)

4 wks Safety (2 mo post 

atezo)

30 (100%)

29 R0

14%

0%

0 (30-day) yes

Sintilimab

(n=40)

IA-IIIB 2 to 14 days Safety 37 (92.5%)

36 R0

40%

16%

NR yes (stromal

cells)

Reuss JITC (n=9) IA-III 2 to 4 wks

6 wks

Safety 6 (67%)

NR R0

33%

33%

1 ARDS yes

Neostar (n=44) 

arm B (n=21)

IA-IIIA 3 wks

6 wks

MPR 17 (81%)

17 R0

44%

38%

0 yes

Phase 2 : Immunothérapie néoadjuvante
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Ph 2 studies Stage Delay to surgery First objective
Operated (%) 

R0 (n)
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36 R0

40%
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Reuss JITC (n=9) IA-III 2 to 4 wks

6 wks

Safety 6 (67%)

NR R0

33%

33%

1 ARDS yes

Neostar (n=44) 

arm B (n=21)

IA-IIIA 3 wks

6 wks

MPR 17 (81%)

17 R0

44%

38%

0 yes

Phase 2 : Immunothérapie néoadjuvante

Multi / monocentrique
Petits effectifs
Objectifs principaux 

réponse histologique vs patients opérés
Mortalité à 90 jours
Type histologique C épidermoïde

Comorbidités 
Tabac 
Tumeurs proximales
Pneumonectomie
Nombre de cycles
Délais entre le dernier cycle et la 

chirurgie
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L’immunothérapie néoadjuvante impacte-t-elle la 
chirurgie?

◆ Complexité de la chirurgie ?
◆ Flare-up médiastinal
◆ Effets indésirables immuns 

Réponse histologique 
Faisabilité de la chirurgie
Réponse histologique associée à la survie 



Provencio, Lancet Oncol 2020; 

Phase 2 : Chimio Immuno néoadjuvante
NADIM trial puis NADIM 2 trial

46 patients 86 patients



Provencio, Lancet Oncol 2020; 

Phase 2 : Chimio Immuno néoadjuvante
NADIM trial puis NADIM 2 trial



NADIM
NADIM 2

Phase 2 : Chimio Immuno néoadjuvante
NADIM trial puis NADIM 2 trial



Phase 3 : Chimio Immuno néoadjuvante
versus chimiothérapie

Neotorch II -III Toripalumab/chemo vs.
Chemo

MPR
EFS

40404158440



CheckMate 816: pCR with neoadjuvant NIVO + chemo in resectable NSCLC

CheckMate 816 study designa

Database lock: September 16, 2020; minimum follow-up: 7.6 mo for NIVO + chemo and chemo arms.
aNCT02998528; bDetermined by the PD-L1 IHC 28-8 pharmDx assay (Dako); cIncluded patients with PD-L1 expression status not evaluable and indeterminate; dNSQ; pemetrexed + cisplatin; paclitaxel + carboplatin; 
SQ: gemcitabine + cisplatin; paclitaxel + carboplatin; eVinorelbine + cisplatin, or docetaxel + cisplatin, or gemcitabine + cisplatin (SQ only), or pemetrexed + cisplatin (NSQ only) or paclitaxel + carboplatin; fPer 
HCP choice; gPerformed using tumor-guided personalized ctDNA panel (ArcherDX PCM).

Surgery 
(within 6 

weeks 
post-

treatment) 

N = 358

Chemoe Q3W (3 cycles)

NIVO 360 mg Q3W 

+ 

chemod Q3W (3 cycles)R

1:1

Key Eligibility Criteria

• Newly diagnosed, resectable, 
stage IB (≥ 4 cm)–IIIA NSCLC (per 
TNM 7th edition)

• ECOG performance status 0–1
• No known sensitizing EGFR

mutations or ALK alterations

Stratified by
Stage (IB–II vs IIIA), 

PD-L1b (≥ 1% vs < 1%c), and sex
NIVO 3 mg/kg Q2W (3 cycles) 

+ IPI 1 mg/kg (cycle 1 only)

Exploratory

Primary endpoints
• pCR by BIPR
• EFS by BICR

Secondary endpoints
• MPR by BIPR
• OS
• Time to death or distant metastases

Exploratory endpoints
• ORR by BICR
• Predictive biomarkers (PD-L1, TMB, 

ctDNAg)

104

Optional 
adjuvant 

chemo ± RTf

Primary analysis population

Radiologic 
restaging Follow-up

CheckMate-816 : Neoadjuvant immunotherapy

Forde et al. AACR 2021; Spicer et al. ASCO 2021



CheckMate 816: surgical outcomes with neoadjuvant NIVO + chemo in resectable NSCLC

Treatment and surgery summary: all randomized patients

Received neoadjuvant treatment

98%
Completed neoadjuvanta

(3 cycles) 

94%

NIVO + chemo
n = 179 

aAdditional reasons for patients being off neoadjuvant treatment: study drug toxicity (6% in the NIVO + chemo and 7% in the chemo arm), disease progression (1% in each arm), and other reasons (7% in the chemo arm 
only; this included AEs unrelated to study drug, patient request to discontinue treatment, patient withdrew consent, and patient no longer meeting study criteria); bMedian (IQR) time from last dose to definitive 
surgery; cOther reasons included patient refusal, unresectability, and poor lung function; dPatients with definitive surgery not reported: NIVO + chemo, 1%; chemo, 3%.

Duration of surgery

184 minutes

5.3 weeks (4.6–6.0)b

Canceled definitive surgery

16%
Received definitive surgeryd

83%

N = 358 patients randomized

• Disease progression    7%   
• Adverse event 1%
• Otherc 8%

Received neoadjuvant treatment

98%
Completed neoadjuvanta

(3 cycles) 

85%

Chemo
n = 179 

Duration of surgery

217 minutes

Canceled definitive surgery

21%
Received definitive surgeryd

75%
• Disease progression     9%
• Adverse event             1%
• Otherc 11%

5.0 weeks (4.6–5.9)b

Forde et al. AACR 2021; Spicer et al. ASCO 2021

CheckMate-816 : Neoadjuvant immunotherapy



CheckMate 816: pCR with neoadjuvant NIVO + chemo in resectable NSCLC
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Differencec

21.6%

24.0%d

n/N                      43/179                                         4/179 0
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NIVO + chemo Chemo

pC
R 
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 (
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25.7% 

2.8% 

n/N           46/179                                5/179

Primary endpoint: pCRa rate with neoadjuvant NIVO + chemo vs chemo

• pCR rate in the NIVO + IPI arm was 20.4% (95% CI, 13.4–29.0)

Primary endpoint: ypT0N0 (ITT)b

aper BIPR; pCR: 0% residual viable tumor cells in both primary tumor (lung) and sampled lymph nodes; bITT principle: patients who did not undergo surgery counted as non-responders for primary analysis; cCalculated by 
stratified Cochran-Mantel-Haenszel method; dpCR rates 95% CI: NIVO + chemo, 18.0–31.0; chemo, 0.6–5.6; ePatients who underwent definitive surgery with an evaluable pathology sample for BIPR.

ypT0N0 (Resected patientse)

ypT0 (ITT)

30.5% 
OR = 13.94 (99% CI, 3.49–55.75)c

P < 0.0001 

105

CheckMate-816 
Primary endpoint: pCR



Minimum follow-up: 21 months; median follow-up, 29.5 months.
aPer BICR; bEFS defined as the time from randomization to any progression of disease precluding surgery, progression or recurrence of disease after surgery, progression for patients without surgery, or death due to any 
cause; patients with subsequent therapy were censored at the last evaluable tumor assessment on or prior to the date of subsequent therapy; c95% CI = 30.2–NR (NIVO + chemo) and 14.0–26.7 (chemo); 
d95% CI = 0.45-0.87; eThe significance boundary at this interim analysis was 0.0262.

CheckMate-816 
Primary endpoint: EFS

31

NIVO + chemo
(n = 179)

Chemo
(n = 179)

Median EFS,c mo 31.6 20.8
HR (97.38% CI)d
P valuee

0.63 (0.43–0.91)
0.0052

NIVO + chemo

NIVO + chemo
Chemo

179 151 136 124 118 107 102 87 74 41 34 13 6 3 0
179 144 126 109 94 83 75 61 52 26 24 13 11 4 0

Months from randomizationNo. at risk

EF
S 

(%
)

80

60

40

20

0

100

64%

45%

0 3 6 12 18 24 30 36 429 15 21 27 33 39

Chemo

76%

63%



Minimum follow-up: 21 months; median follow-up, 29.5 months.
a95% CI = NR-NR (NIVO + chemo) and NR-NR (chemo); b95% CI = 0.38-0.87; cSignificance boundary for OS (0.0033) was not met at this interim analysis. 32

NIVO + chemo

NIVO + chemo
Chemo

179 176 166 163 156 148 146 143 122 101 72 48 26 16 7
179 172 165 161 154 148 133 123 108 80 59 41 24 16 7

Months from randomizationNo. at risk

O
S 

(%
)

80

60

40

20

0

100

0 3 6 12 18 24 30 36 429 15 21 27 33 39 45 48

Chemo

3 0
2 0

NIVO + chemo
(n = 179)

Chemo
(n = 179)

Median OS,a mo NR NR
HR (99.67% CI)b
P valuec

0.57 (0.30–1.07)
0.0079

CheckMate-816 
Overall survival: interim analysis

90%

90%
83%

71%



CheckMate 816: pCR with neoadjuvant NIVO + chemo in resectable NSCLC
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CheckMate-816 Aegan Neotorch
Nivolumab-CT (3 cycles)
& Surveillance

Durvalumab-CT (4 cycles)
& Durva

Toripalumab CT (3 + 1 cycles)
& Toripa

Autres études de phase 3 : réponse histologique complète



CheckMate-816 Aegan Neotorch

Autres études de phase 3 : survie sans évènement
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Median EFS,c mo 31.6 20.8

HR (97.38% CI)d
P valuee

0.63 (0.43–0.91)
0.0052

Nivolumab-CT (3 cycles)
& Surveillance

Durvalumab-CT (4 cycles)
& Durva

Toripalumab CT (3 + 1 cycles)
& Toripa



CheckMate-816 Aegan Neotorch
Nivo CT 3 cycles 
& Surveillance

Durvalumab CT 4 cycles
& Durva

Toripalumab CT 4 cycles
& Toripa CT 1 cycle & Toripa

Autres études de phase 3 : survie globale
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?



Phase 3 : ICI monothérapie versus placebo/BSC
situation adjuvante



IMpower 010 : Adjuvant immunotherapy



IMpower 010 : Adjuvant immunotherapy



IMpower 010 : Avis de la commission de 
transparence



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

Paz Ares L, ESMO virtual meeting 2022

Pearls / Keynote-091 : Adjuvant immunotherapy



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

0 6 12 18 24 30 36 42 48 54 60 66
0
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20
30
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90

100

Months

DF
S,

 %

No. at risk
590 493 434 358 264 185 82 70 28 16 1 0
587 493 409 326 241 160 72 57 22 18 1 0

Pts w/ 
Event

Median, mo
(95% CI)

Pembrolizumab 35.9% 53.6 (39.2-NR)
Placebo 44.3% 42.0 (31.3-NR)

18-mo rate
73.4%
64.3%

HR 0.76 (95% CI, 0.63-
0.91)
P = 0.0014

Pearls / Keynote-091 : Adjuvant immunotherapy
survie sans récidive 
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Similar HR for DFS in IMpower 010Paz Ares L, ESMO virtual meeting 2022

Pearls/Keynote-091 et Impower 010
survie sans récidive 
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100

Months

DF
S,

 %

No. at risk
168 145 126 99 69 50 26 22 7 4 0 0
165 140 121 100 75 54 28 22 8 6 1 0

Pts w/ 
Event

Median, mo
(95% CI)

Pembrolizumab 32.1% NR (44.3-NR)
Placebo 38.2% NR (35.8-NR)

18-mo rate
71.7%
70.2%

HR 0.82 (95% CI, 0.57-
1.18)
P = 0.14

Pearls / Keynote-091 : Adjuvant immunotherapy
survie sans récidive chez les PDL1 ≥ 50% 



TKI EGFR en adjuvant 



TKI EGFR en adjuvant 



Y Wu et al. N Engl J Med 2020;383:1711-1723.

TKI EGFR en adjuvant ADAURA
Central Nervous System DFS 

Y Wu et al. N Engl J Med 2020;383:1711-1723.



Y Wu et al. N Engl J Med 2020;383:1711-1723.

Subgroup Analysis of Disease Recurrence or Death, According 
to Investigator Assessment.TKI EGFR en adjuvant ADAURA



Subgroup Analysis of Disease Recurrence or Death, According 
to Investigator Assessment.TKI EGFR en adjuvant ADAURA



TT Périopératoire
• Néo versus adjuvant ?
• IO CT neoadjuvant

• Adjuvant :  ? quelle durée ?
• Quel stade? 
• PD-L1

• TKI EGFR 
• Adjuvant
• OS : amplitude benefice
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