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1457PD: Efficacy evaluation of concurrent nivolumab addition to a first-line, concurrent chemo-

radiotherapy regimen in unresectable locally advanced NSCLC ïResults from the European Thoracic 

Oncology Platform (ETOP 6-14) NICOLAS phase II trial ïPeters S, et al

ÅStudy objective

ï To evaluate the efficacy of nivolumab combined with 1L concurrent chemoradiotherapy in patients with 

unresectable locally advanced NSCLC

Peters S, et al. Ann Oncol 2019;30(suppl):Abstr 1457PD

Platinum-based 

chemotherapy* + 

radiotherapy 

66 GY/33 fractions for 

3 cycles + 4 doses 

nivolumab 360 mg q3w 

Key patient inclusion criteria

ÅUnresectable locally 

advanced stage IIIA/B 

NSCLC

ÅNodal status N2 or N3

ÅECOG PS 0ï1

(n=79)

Primary endpoints

ÅGrade Ó3 pneumonitis-free rate, 

1-year PFS rate

Secondary endpoints

ÅTime to first grade Ó3 pneumonitis, ORR, OS, 

time-to-treatment failure, safety

Nivolumab 480 mg q4w 

up to 1 year

*Cisplatin + vinorelbine/etoposide/pemetrexed



1457PD: Efficacy evaluation of concurrent nivolumab addition to a first-line, concurrent chemo-

radiotherapy regimen in unresectable locally advanced NSCLC ïResults from the European Thoracic 

Oncology Platform (ETOP 6-14) NICOLAS phase II trial ïPeters S, et al

ÅKey results

Peters S, et al. Ann Oncol 2019;30(suppl):Abstr 1457PD

Stage

PFS events, 

n (%)

12-mo PFS, % 

(95%CI)

Median, months 

(95%CI)

Log-rank 

p-value

IIIA 13 (46.4) 66.3 (45.2, 88.9) 27.4 (7.3, NE) 
0.11

IIIB 33 (66.0) 50.0 (35.6, 62.8) 12.1 (8.9, 17.8) 
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Histology

PFS events, 

n (%)

12-mo PFS, % 

(95%CI)

Median, months 

(95%CI)

Log-rank

p-value

SQ 19 (67.9) 56.3 (35.9, 72.3) 13.5 (10.1, 22.0) 
0.68

NSQ 26 (55.3) 54.5 (39.1, 67.5) 12.9 (7.2, NE) 
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1457PD: Efficacy evaluation of concurrent nivolumab addition to a first-line, concurrent chemo-

radiotherapy regimen in unresectable locally advanced NSCLC ïResults from the European Thoracic 

Oncology Platform (ETOP 6-14) NICOLAS phase II trial ïPeters S, et al

ÅKey results (cont.)

ï Overall, pneumonitis was reported by 34 patients (7 grade 3, 1 grade 5), oesophagitis by 24 patients (5 

grade 3) and dyspnoea by 27 patients (2 grade 3) 

ï In total, 240 nivolumab TRAEs were reported; 26 grade 3, 5 grade 4 and 4 grade 5 (colitis, pulmonary 

fibrosis, autoimmune disorder, pneumonitis). Of these, 7% (17/240 TRAEs) led to permanent discontinuation

ÅConclusions

ï In patients with unresectable locally advanced NSCLC combining nivolumab with concurrent chemoradiation 

is feasible, without any unexpected safety signal

ï The PFS observed for combining nivolumab with concomitant definitive chemoradiation as 1L therapy 

compares favourably to other studies in the same patient population

Peters S, et al. Ann Oncol 2019;30(suppl):Abstr 1457PD
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IMpower110: Interim OS Analysis of a Phase III 
Study of Atezolizumab (atezo) vs Platinum-Based 
Chemotherapy (chemo) as 1L Treatment (tx) in 
PD-L1ïselected NSCLC
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ÁAntiςPD-1 monotherapy or PD-L1/PD-1 inhibitors in combination with platinum-
based doublet chemotherapy, with or without bevacizumab, are 1L standards of care 
in metastatic NSCLC1,2

ÅTumour PD-L1 expression level and histology are used to determine 
treatment regimens

ÁIn the Phase II BIRCH study, atezolizumab monotherapy demonstrated tolerability and 
efficacy in PD-L1ςselected patients with advanced NSCLC across lines of therapy3

ÁThe Phase III IMpower110 study (NCT02409342) evaluates atezolizumab 
monotherapy as 1L treatment in PD-L1ςselected patients, independent of tumour 
histology

ÅWe report results of the interim OS analysis in IMpower110

Background 

1L, first-line. 

1. NCCN Clinical Practice Guidelines. NSCLC. V7.2019; 2. Planchard D, et al. Ann Oncol. 2018;29(Suppl 4):iv192-

iv237; 3. Peters S, et al. J Clin Oncol. 2017;35(24):2781-2789. 



Á Primary endpoint: OS in WT populationf

Á 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. a PD-L1 expression (VENTANA SP142 IHC assay) 

Ó 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. d Cisplatin 75 mg/m2 or 

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.

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-L1ïselecteda

patients with stage IV 

nsq or sq NSCLC 

Stratification factors

ÅSex

ÅECOG PS

ÅPD-L1 IHC expressionb

ÅHistology

N = 572c

R

1:1

Arm A

Atezolizumab

1200 mg q3w

Atezolizumab

1200 mg q3w 

PD or loss 

of clinical 

benefit

PD



using both tumor cell (TC) and 
tumor-infiltrating immune cell (IC) 



ECC 
2015

using both tumor cell (TC) and tumor-infiltrating immune cell 
(IC) 



Arm A vs Arm B

OS IA in TC3 or IC3 WT
n = 205

Arm A vs Arm B

OS IA in TC2/3 or IC2/3 WT 
n = 328

Arm A vs Arm B

OS IA in TC1/2/3 or IC1/2/3 WT
n = 554

ÁThe primary OS endpoint was tested 
hierarchically in the following order: 
TC3 or IC3 WT Ą TC2/3 or IC2/3 WT 
Ą TC1/2/3 or IC1/2/3 WT

ÁThe secondary endpoint of PFS can be 
formally tested only when the primary 
endpoint is positive among all 3 
populations

Statistical Testing Plan

IA, interim analysis. WT, wild-type (excluding patients with EGFR+ and/or ALK+ NSCLC).

Data cutoff: 10 September 2018.   





TC3 or IC3 WT: OS in Key Subgroups
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aThe 1 patient in the Ó 85 years subgroup is not included; 

1 patientôs race was unknown. b Unstratified. c Stratified. 

Data cutoff: 10 September 2018.  







ALL-CAUSE AES

> 5% difference between arms 

Arm B (chemo)

n = 263

Arm A (atezo)

n = 286
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Vomiting

Decreased neutrophil count
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Nausea
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Constipation

Increased blood creatinine

Leukopenia

Decreased platelet count

Pruritus

Increased AST
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AST, aspartate aminotransferase.



Á Atezolizumab monotherapy showed statistically significant and clinically meaningful OS improvement in 
the TC3 or IC3 WT population vs platinum-based chemotherapy 
(HR, 0.59 [95% CI: 0.40, 0.89]; P= 0.0106)

Á The OS testing boundary was not crossed in the TC2/3 or IC2/3 WT population. Therefore, the TC1/2/3 or 
IC1/2/3 WT population was not formally tested 

ÅIMpower110 will continue to the OS final analysis

Á In the TC3 or IC3 WT population, atezolizumab showed meaningful improvement in PFS, ORR and DOR vs 
chemotherapy

Á The safety profile of atezolizumab was consistent with prior observations; no new or unexpected safety 
signals were identified 

Á Additional biomarker analyses will be presented at a future congress

ÅPD-L1 IHC by SP263 and 22C3, and bTMB

Á Atezolizumab represents a promising 1L treatment option in patients with PD-L1ςhigh NSCLC

Conclusions 
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Immunotherapy- who to give?

Courtesy of A.Marabelle, adapted Ferrara R, et al. WCLC 2017. Saâda-Bouzid E, et al. Ann Oncol. 2017;28(7):1605-1611; Champiat S, et al. Clin Cancer Res. 2017;23(8):1920-1928.

SELECT THE RIGHT PATIENT
FOR EFFICACY



TMB andrelevancein immunotherapy
treatment

StenzingerGenesChromosomesCancer 2019



TMB is independent of PD-L1 expressionlevel

Peters AACR 2017 * RizviJCO 2018

CM 26 - WES MSK - IMPACT

























Next-generation sequencing and 
assessment of tumour mutational 
burden: are these tools ready for 

clinical routine use?

L. Hendriks, pulmonologist, MD, PhD

Maastricht UMC+, The Netherlands



Impact of TMB on anti-PD-1

Carbone DP, N. Engl. J. Med. 2017; 376(25):2415ς2426 * Herbst ESMO 2019 * Paz-Ares ESMO 2019

HIGH TMB

LOW TMB

UPDATE ESMO 2019:
SIMILAR RESULTS FOR KEYNOTE 010 & 042

BUT NOT FOR KEYNOTE 021, 189 & 407



TMB definition

Numberof 
mutationsin 
genomeΧΧ

The black box



TMB pitfalls

Changmol diagnosis andtherapy2019 * Chanannoncol2018

Missensevsάŀƭƭέ mutations

Genescovered



TMB pitfalls

KazdalJTO 2019 * Zhang JITC 2019

HeterogeneityprimaryςLN -
metastasis

Intratumor heterogeneity
30%, up to 14 mut/Mb 

difference!



TMB pitfalls

ButtnerESMO open 2019

TMB does not equalneoantigen
Andneoantigensdo not equalT-

cel reactivityΧΦ



TMB pitfalls
tumor microenvironmentmatters

Brain mets often high TMB

White = BM; Blue = lung

But lessT-cell clonality in brain mets

Stein JCO precisiononcology2019 * Mansfield SciRep 2018 



TMB summary

V Why?
V Biologicalrationale

V High TMB associatedwith long term outcomeacrosstumor types

V Pitfalls- drawbacks
V Heterogeneity++

V Be awareof type of test (definition, coverage, genessequenced, race)

V TAT 2 weeks for tissue, < 1 week for blood

V Implement?
V Interestingbut not ready for clinicaluseyet






