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INTRODUCTION
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• The leading cause of cancer death around the world

• The most common cancer worldwide since 1985, both in terms of incidence 
and mortality

• Sugery (+CT >IB) is curative therapy in about 50% of early stagies (I-III) 
however…

• 70 % advanced stage: mOS 12-13 mo
(until 1995 no treatment was available, OS 4 m) 

but…

• 1/4 of lung cancer patients are non smokers; 50% of them are 
oncogene addicted: mOS 2y, RR 60-80%

• 1/4 are PDL >50% and have different patient history if they receive
immunotherapy



Stadiation (TC, PET, Bronchoscopy +/- TBNA, EBUS, Mediastinoscopy )

T4 N0-1, T3 N1, (IIIA)
T1-3**-4 N2-no contraindications to CT

Surgery+/-neoadjuvant

Eventual adjuvant CT (if no 
neoadjuvant)
(P-basedX4) se pN+ e/o T > 4 cm

CT o CT+RT (45 Gy) 
(P-basedX4) 
neoadjuvant

Surgery +/- RT adjuvant (N2)

CT+RT  
(>60 Gy) 
(P-basedX4)

no pneumonectomy Pneumectomy or unresectable N3

Stage III NSCLC  therapeutic algorithm



Stadiation (TC, PET, Bronchoscopy +/- TBNA, EBUS, Mediastinoscopy )

T4 N0-1, T3 N1, (IIIA)
T1-3-4 N2-no contraindications to CT

Surgery+/-neoadjuvant

Eventual adjuvant CT (if no 
neoadjuvant)
(P-basedX4) se pN+ e/o T > 4 cm

CT o CT+RT (45 Gy) 
(P-basedX4) 
neoadjuvant

Surgery +/- RT adjuvant (N2)

CT+RT  
(>60 Gy) 
(P-basedX4)

no pneumonectomy Pneumectomy or unresectable N3

Stage III NSCLC  therapeutic algorithm



Neoadjuvant chemotherapy

HR 0.87; 95% CI 0.78-0.96; p .007

↓ 13% in the risk of death
↑ 5% absolute improvement at 5 years

NSCLC Meta-analysis collaborative group ; Lancet; 2014

- 15 randomized trials, including
2385 unresected patients
without distant metastases
(IIIA/IIIB)

- 10 trials evaluated preoperative
chemotherapy only, 5 pre
operative and post operative
chemotherapy, 14 platinum
based chemotherapy

- Median 3 cycles

OS





Albain et al; Lancet; 2009

LOBECTOMY

PNEUMONECTOMY

33.6 vs 21.7 months 
p 0.002

18.9 vs 29.4 months

CT/RT/S

CT/RT
OSSurgery after CT-RT if

lobectomy only!



Concurrent chemo-radioterapy is the standard of care for 
locally advanced unresectable NSCLC

6 randomized trials, including 1205 unresected patients without distant metastases
(IIIA/IIIB)

Auperin et al; JCO; 2010

OS
Local recurrence

↑ 4.5% at 5 years

HR 0.77; 95% CI 0.62-0.95; p 0.01

Enrollment period:
1990-2003 



PFS

Immune checkpoint inhibitors after concurrent 
chemoradiotherapy: PACIFIC

Paz Ares et al; ESMO; 2017





Drivers with targeted therapies:

impact on OS

Kris M; WCLC; 2013



Gefitinib

All EGFR mutated

Erlotinib

I line in EGFR mutated

II-III line EGFR mutated or wt

Afatinib

I line in EGFR mutated

EGFR-TKIs 

AIFA approvals



EGFR-TKIs

I line treatment of EGFR mutated NSCLC patients

STUDIO TERAPIA PZ 0RR (%) PFS (m)

IPASS Gefitinib vs CBDCA+Tax 261 71.2  vs 47.3 9.8 vs 6.4

First-Signal Gefitinib vs CDDP+GEM 42 84.6  vs 37.5 8.4 vs 6.7

WJTOG3405 Gefitinib vs CDDP+TXT 174 62.1 vs 32.2 9.2 vs 6.3

NEJM2010 Gefitinib vs CBDCA+Tax 230 73.7 vs 30.7 10.8 vs 5.4

Optimal Erlotinib vs CBDCA+GEM 154 83  vs  36 13.1 vs 4.6

EURTAC Erlotinib vs CDDP based CHT 174 54.5  vs 10.5 9.7 vs 5.2

Lux Lung 3 Afatinib vs CDDP-PEM 345 56  vs 23 11.1 vs 6.9

Lux Lung 6 Afatinib vs CDDP-GEM 364 66.9 vs 23 11.1 vs 5.6

RR    54-80%

PFS  >8-13 mesi



• Median follow-up:        
42.6 months                  
(as of 08 April 2016)

• Median treatment 
duration                                
(afatinib vs gefitinib):      
13.7 vs 11.5 monthsEs
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Median, 
months

27.9 24.5

HR (95% CI)
p-value

0.86 (0.66–1.12)
0.2580

Park K et al. Lancet Oncol. 2016

Paz-Ares L et al. Ann Oncol, 2017

GEFITINIB VS AFATINIB

I line EGFR mutated NSCLC patients



Mechanisms responsible for acquired 
resistance to EGFR-TKIs



Treatment strategies for patients developing EGFR T790M 
mutation

Osimertinib Rociletinib Olmutinib



Osimertinib is a recommended targeted therapy for EGFR 
T790M+ NSCLC - Phase III AURA3 trial

RR 70% (95% CI 64-77)

Mok et al, NEJM; 2017



Acquired resistance mechanisms to third generation EGFR-TKIs -
C797S

CIS TRANS

C797S coexists with T790M on the same alleles C797S and T790M  are on different alleles

Resistance to all 3 generations EGFR-TKIs Sensitive to 1st/2nd generations EGFR-TKIs

Niederst et al; Clin Canc Res 2015

Third generation require cyst for binding

First and second generation do not bind
cyst



Niederst et al; Clin Canc Res 2015



Osimertinib in the first line setting - FLAURA

PFS

OS

Ramalingam et al; ESMO; 2017



EML4-ALK traslocated NSCLC

Crizotinib -> FDA, EMA, AIFA approved

Ceritinib -> FDA, EMA approved

Alectinib  -> FDA approved

Brigatinib -> Breakthrough - therapy
designation by FDA

Lorlatinib  -> Investigational



PF1007: Crizotinib over second line CT

PFS OS

RR: 65% for crizotinib and 20% for chemotherapy (7% for docetaxel, 
30% for pemetrexed), p<0.001

Median PFS: 7.7 m vs 3.0 m 
(4.2 m with pemetrexed and 2.6 m with docetaxel)

Median OS: 20.3 m vs 22.8 m
(40% of the total number of events required for the final 

analysis)



ALEX: superiority of alectinib over 
crizotinib



ASCEND-4: superiority of ceritinib over 
platinum based CT

PFS

OS

Soria et al; Lancet; 2017



Gainor et al; Cancer Discovery; 2016

Acquired resistance mechanisms to ALK inhibitors - ALK 
secondary mutations

20% 54% 

≥ 2

91% previous crizotinib

- C1156Y+I1171N
- C1156Y+V1180L+G120del

100% previous crizotinib

53% 

post crizotinib?



Crizotinib 
naive

Crizotinib 
pretreated

Crizotinib 
naive

Crizotinib 
pretreated

Crizotinib 
naive

Crizotinib 
pretreated

ORR 79% (ASCEND-
4)

56% (ASCEND-
1)

38.6% 
(ASCEND-2)

94%
(AF-001JP)

52%
(NP28761)

100%
(Phase I/II)

74%
(Phase I/II)

PFS
16.6 months
(12.6-27.2)

6.9 months
5.7 months (5.4 

- 7.6).
NR at 3 years

8·1 months 
(6·2–12·6)

NR
11.2 months

(7·6–29·7)

Ceritinib Alectinib Brigatinib

Up-front or sequential strategy?

Zhang et al; Clin Canc Res; 2016



Median OS: 7.9 months

1-year OS: 33%

2-years OS: 11%

First line CT

Schiller et al, N Engl J Med. 2002 

0 13 26 39 52 65 78 91 104 117 130

0.0

0.2

0.4

0.6

0.8

1.0

Gridelli C et al. J Natl Cancer Inst, 2003

Vinorelbine

Gemcitabine

Vinorelbine + Gemcitabine

6 vs 3-4 CT cycles in 1st lineComparison of  4 CT regimens

MILES: VNR vs GEM vs VNR+GEM-ELDERLY Pemetrexed: continuation maintenance



KEYNOTE-024: superiority of 
pembrolizumab over platinum based CT



KEYNOTE-024: superiority of 
pembrolizumab over platinum based CT



KEYNOTE-021: combination of 
pembrolizumab + platinum based CT



KEYNOTE-021: combination of 
pembrolizumab + platinum based CT



Second-line therapeutic options in non-oncogene driven 
NSCLC-rising the bar 

Docetaxel

12,2



Second-line nivolumab vs docetaxel in squamous NSCLC



Check-Mate 057 second-line 
nivolumab vs docetaxel in non-squamous NSCLC

Nivolumab

(n = 292)
Docetaxel

(n = 290)

mOS, mo 12.2 9.4

HR = 0.73 (96% CI: 0.59, 0.89); P = 

0.0015

OS

PFS



Kato et al; CCR; 2017

- Time to treatment failure (TTF) < 2 months
- > 50% increase in tumor burden within 2 months
- > 2-fold increase in progression rate

9% of patients

bladder

breast

endometrial stromal sarcoma

lung adenocarcinoma

+ 258% increase

+ 55% increase

+ 242% increase

+ 135% increase

Hyper progression under immunotherapy

31/34

an oncogenic signaling?



OAK Primary Analysis

Gadgeel S, et al. 22C3 vs SP142 in OAK ESMO 2017



• OS benefit observed in PD-L1 negative populations as defined by either assay

SP142 assay: TC0 and IC0, PD-L1 expression on <1% TC and IC.
22C3 assay: TPS <1%, PD-L1 expression on <1% TC. 
Dx-, no or low PD-L1 expression.

Overall Survival in PD-L1 Negative Subgroups 
in OAK BEP

OS HR 

(95% CI)

SP142 Dx-

(N = 150)

0.55 

(0.37, 0.80)

22C3 Dx-

(N = 218)

0.61 

(0.45, 0.84)

+   Censored

Atezolizumab

Docetaxel

SP142 
TC0 and IC0

Months

+   Censored

Atezolizumab

Docetaxel

22C3 
TPS < 1%
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Gadgeel S, et al. 22C3 vs SP142 in OAK ESMO 2017



Updated progression-free survival 
Patients with PD-L1 TPS ≥1%

Analysis cut-off date: 31 March 2016.

Herbst RS, et al. ESMO 2016 Poster presentation. Abstract LBA48.



Updated progression-free survival 

Patients with PD-L1 TPS ≥50%

Analysis cut-off date: 31 March 2016.

Herbst RS, et al. ESMO 2016 Poster presentation. Abstract LBA48.



Updated overall survival 
Patients with PD-L1 TPS ≥50%

Analysis cut-off date: 31 March 2016.

Herbst RS, et al. ESMO 2016 Poster presentation. Abstract LBA48.



Updated overall survival 
at 30-mo!



Summary

Multimodality approach from stage Ib (CT+S; CT+S+RT)

In first line oncogene non addicted patients (70% of all NSCLC):
– Platinum based doublet chemotherapy is still a backbone for NSCLC therapy in PDL1<50%

– Maintenance therapy with Pemetrexed after front line chemotherapy improves overall survival in Non-squamous
NSCLC

– In PDL-1 >50% immunotherapy with Pembrolizumab is the treatment of choice

In second line NSCLC setting:
– Immunotherapy with Nivolumab and Pembrolizumab (TPS >1%) is the option for squamous NSCLC and an option

for Non-squamous NSCLC

– Nintedanib, multikinase inhibitor associated with docetaxel improves survival in non-squamous NSCLC

In oncogene addicted patients:
– In EGFRm single agent EGFR-Tkis in front line remain the best treatment option

– In ALK+ crizotinib in front line and at PD ceritinib and alectinib are the treatments of choice


