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Trattamento del NSCLC

Fattori relativi alla malattia 
1. Precisa definizione dello stadio 

2. Precisa definizione anatomopatologica del sottotipo 
istologico 

3. Adeguata caratterizzazione molecolare e valutazione di 
PDL1 

4. Fattori relativi al paziente
5. Performance status

6. Presenza di comorbidità 

7. Età anagrafica

8. Specifiche preferenze     
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One treatment 
fits all

One patient one
treatment

PERSONALISED 
MEDICINE

One patient      (at one 
moment in time)  one 
treatment

Target agents

Use of biomarker change over time for

prediction
•Circulating factors

•Molecular characterization of circulating factors

Evolution of concepts for use of biomarkers 
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• Incoraggiare la cessazione del fumo 

può modificare la biodisponibilità dei farmaci e 
condiziona l’andamento della malattia -> 

la cessazione del fumo è  parte integrante del 
programma di cura

• Mantenere il paziente all’interno di percorsi 
multidisciplinari (possibile impiego di 
procedure loco-regionali nell’ambito della 
malattia avanzata ) 
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What would we like to know?
PD-L1 Status

Single nucleotide variations (SNVs)         EGFR, BRAF, HER2, TMB   

Insertions and deletions (indels)             EGFR

Copy number variations (CNVs)              MET,HER2

Rearrangements                                    ALK, ROS1, RET

Splice variants                                       MET

Squamous cell carcinoma

Adenocarcinoma
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Malattia oncogene-addicted 
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EGFR mutations

Sequist et al, JCO 2007
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Quale EGFR-TKI in EGFR mutati? Indicazioni AIFA

Gefitinib
Indicato in qualunque linea in EGFR 
mutati

Erlotinib
Indicato in I linea negli EGFR mutati; 
II-III linea indipendentemente da 
EGFR

Afatinib
Indicato in I linea negli EGFR mutati
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EGFR TKIs in First Line (PFS)
EGFR TKIs Chemio N°mutati HR-PFS 95%CI

IPASS gefitinib Carbo/taxol 261 0.48 0.36-0.64

First-SIGNAL gefitinib Cis/gem 309 0.54 0.26-1.10

CALGB 
30406

erlotinib Carbo/taxol 181 0.81 0.68-0.85

WJTOG gefitinib Cis/doc 177 0.48 0.33-0.71

NEJSG gefitinib Carbo/taxol 230 0.30 0.22-0.41

OPTIMAL erlotinib Carbo/gem 164 0.16 0.10-0.26

EURTAC erlotinib Every platinum 174 0.37 0.25-0.54

TORCH erlotinib Cis/gem 39 0.86 n.a-1.40

LUX-LUNG3 afatinib Cis/pem 308 0.47 0.34-0.65

LUX-LUNG 6 afatinib Cis/gem 364 0.28 0.20-0.39
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EGFR TKIs approved in 1L: PFS benefit
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LUX-Lung7: Sopravvivenza globale
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Skin Rash:
Gefitinib: 49-85%
Erlotinib: 73-79%
Afatinib: 80-89%  

Stomatitis:
Erlonib: 13%

Gefitinib: 9-40%
Afatinib: 50-72%  

Paronichia:
Erlonib: 4%

Gefitinib: 13-32%
Afatinib: 32-56%  

Anorexia:
Afatinib: 10-20%
Gefitinib: 14-44%

Erlotinib: 31%

Fatigue:
Afatinib: 10-17%
Gefitinib: 10-39%
Erlotinib: 5-57%  

Modified from Landi L , Expert Opin Pharmacother 2014  

Diarrhoea:
Erlonib: 25-57%

Gefitinib: 34-54%
Afatinib: 88-95%  

Vomiting:
Erlonib: 1%

Afatinib: 9-17% 
Gefitinib: 12-19%

Transaminitis:
Erlotinib: 6%
Afatinib: 11%

Gefitinib: 40-60%
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EGFR mutati
meccanismi di resistenza a TKI di I-II gen

Westover et al, Ann Oncol 2018

ISTITUTO NAZIONALE

PER LO STUDIO

E LA CURA DEI TUMORI



Can we find EGFR T790M from the blood ?

Presented By Pasi Janne at 2016 ASCO Annual Meeting
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Osimertinib

Platinum-pemetrexed

• Analysis of PFS by BICR was consistent with the investigator-based analysis: HR 0.28 (95% CI 0.20, 0.38), p<0.001; 
median PFS 11.0 vs 4.2 months.

Population: intent-to-treat
Progression-free survival defined as time from randomisation until date of objective disease progression or death; calculated using the Kaplan-Meier approach. Progression included deaths in the absence of RECIST progression.
Tick marks indicate censored data; CI, confidence interval

AURA3 primary endpoint:

PFS by investigator assessment
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Median PFS, 
months (95% CI)

HR (95% CI)

10.1 (8.3, 12.3) 0.30 (0.23, 0.41)
p<0.0014.4 (4.2, 5.6)
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PFS benefit in AURA3 patients with CNS metastases 

at baseline
With CNS metastases Without CNS metastases

Population: intent-to-treat
Progression-free survival defined as time from randomisation until date of objective disease progression or death; calculated using the Kaplan-Meier approach. Progression included deaths in the absence of RECIST progression.
Tick marks indicate censored data. CNS metastases determined programmatically from baseline data of CNS lesion site, medical history, and/or surgery, and/or radiotherapy.
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Osimertinib (n=186)

Platinum-pemetrexed (n=89)

Median PFS, months (95% CI)

10.8 (8.3, 12.5)
5.6 (4.2, 6.8)

HR 0.40

(95% CI, 0.29, 0.55)
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Osimertinib – plasma AURA 3
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Optimal sequence for EGFR 
mutation?

First generation

TKI (10 months)

Osimertinib for T790M 

(10 months)

Chemo 

(5 months)

Osimertinib (19 months)
Chemo

(5 months)

Second generation

TKI (14-16 months)

Osimertinib for T790M

(10 months)

Chemo 

(5 months)

OS?

OS?



Malattia oncogene-addicted 
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Pazienti ALK riarrangiati
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Solomon BJ, et al. N Engl J Med 2014



•aBy IRR; bat baseline; ctwo-sided log-rank test (ITT population: stratified; patient subgroups with/without baseline brain 

metastases: unstratified); dcrizotinib vs. chemotherapy; etwo-sided Pearson χ2 test

Antitumor Activity − PFS and ORRa

ITT population Brain metastases presentb Brain metastases absentb

Crizotinib 
(N=172)

Chemotherapy 
(N=171)

Crizotinib 
(n=39)

Chemotherapy
(n=40)

Crizotinib 
(n=132)

Chemotherapy
(n=131)

Median PFS, mo 
(95% CI)

10.9
(8.3–13.9)

7.0
(6.8–8.2)

9.0
(6.8–15.0)

4.0
(1.5–6.8)

11.1
(8.3–14.0)

7.2
(6.9–8.3)

HR 
(95% CI)

0.45
(0.35–0.60)

0.40
(0.23–0.69)

0.51
(0.38–0.69)

Pc <0.001 <0.001 <0.001

ORR, % 
(95% exact CI)

74
(67−81)

45
(37−53)

77
(61−89)

28
(15−44)

74
(66−82)

50
(42−59)

Differenced

(95% exact CI)
29

(20−39)
49

(30−69)
24

(13−35)

Pe <0.001 <0.001 <0.001

ISTITUTO NAZIONALE

PER LO STUDIO

E LA CURA DEI TUMORI



ISTITUTO NAZIONALE

PER LO STUDIO

E LA CURA DEI TUMORI



ISTITUTO NAZIONALE

PER LO STUDIO

E LA CURA DEI TUMORI



Camidge DR, et al. ASCO 2018
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ALK inhibitors currently approved

ALK TKi Approved First-line
setting

mPF
S

(mo)

After
crizotinib

setting

mPFS
(mo)

1°
Generation

*Crizotinib
250mg bd

First-line
(FDA/EMA/PMDA)

PROFILE 
1014

10.9 -- --

2°
Generation

*Alectinib
600mg bd

First-line and after
crizotinib

(FDA/EMA/PMDA)

JALEX 25.9
ALUR 9.6ALEX 34.8

*Ceritinib
750mg/die

First-line and after
crizotinib

(FDA/EMA/PMDA)

ASCEND 4 16.6 ASCEND 5 5.4

Brigatinib
90mg x 7 
days→

180 
mg/die

After crizotinib
(FDA)

ALTA 1L
(ongoing)

NA ALTA 15.6

3°
Generation

Lorlatinib
150mg/die 

Pending approval
after crizotinib (FDA) 

NCT0305262
8

(ongoing)

NA NCT0197086
5

13.5

Solomon BJ. NEJM, 2014 - Peters S. NEJM, 2017 - Novello S. Annals of Oncol, 2018 - Soria JC. Lancet, 2017 - Shaw AT. Lancet, 2017 - Kim DW. J Clin

Oncol, 2017 - Solomon B. JTO, 2017

* Approved drugs in Italy





Progression on frontline ALK inhibitor: To biopsy or not biopsy? 

Lin J, et al. Cancer Discov 2017 

Not Mandatory at frontline Crizotinib Failure Strongly recommended at a II-gen  ALK TKI Failure

Second-generation ALK TKI–resistant cases 

ISTITUTO NAZIONALE

PER LO STUDIO

E LA CURA DEI TUMORI

ISTITUTO NAZIONALE

PER LO STUDIO

E LA CURA DEI TUMORI



Efficacy of 3rd generation ALKIs in heavily ALKIs-pretreated NSCLC 

Cellular ALK Phosphorylation Mean IC50 (nM)

Mutation

status

Crizoti

nib

Ceritini

b

Alectin

ib

Brigati

nib

Lorlati

nib

EML4-ALK 38.6 4.9 11.4 10.7 2.3

C1156Y 61.9 5.3 11.6 4.5 4.6

I1171N 130.1 8.2 397.7 26.1 49.0

I1171S 94.1 3.8 177.0 17.8 30.4

I1171T 51.4 1.7 33.6 6.1 11.5

F1174C 115.0 38.0a 27.0 18.0 8.0

L1196M 339.0 9.3 117.6 26.5 34.0

L1198F 0.4 196.2 42.3 13.9 14.8

G1202R 381.6 124.4 706.6 129.5 49.9

G1202del 58.4 50.1 58.8 95.8 5.2

D1203N 116.3 35.3 27.9 34.6 11.1

E1210K 42.8 5.8 31.6 24.0 1.7

G1269A 117.0 0.4 25.0 ND 10.0

Gainor JF, et al. Cancer Discov. 2016
Johnson TW, et al. J Med Chem. 2014

7

06

0

1

00

3

02

0

5

04

0

‒1

0‒2

0‒3

0‒4

0‒5

0‒6

0‒7

0‒8

0‒9

0‒10

0

B
e
s
t 

C
h

a
n

g
e
 F

ro
m

 B
a
s
e
li
n

e
 (

%
)

Overalla,b

Off treatment or PD occurred 

Complete response 
Partial response 
Stable disease
Progressive disease (PD)
Indeterminate 

EXP3B: 1 non-crizotinib 

TKI ± chemo (n=27)

ORR, n/N (%) 

(95% CI)

9/27 (33)

(16, 54)

IC ORR, n/N 

(%) 

(95% CI)

5/12 (42)

(15, 72)

Median PFS, mo

(95% CI)

5.5 

(2.9, 9.0)
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Overalla,b

Complete response 
Partial response 
Stable disease
Progressive disease (PD)
Indeterminate 

EXP4–5: ≥2 prior ALK TKIs ±

chemo (n=111)

ORR, n/N (%) 

(95% CI)

43/111 (39)

(30, 49)

IC ORR, n/N (%) 

(95% CI)

40/83 (48)

(37, 59)

Median PFS, mo

(95% CI)

6.9

(5.4, 9.5)

Solomon BJ, et al. J Thorac Oncol:2017

Lorlatinib is a Potent, Selective, CNS-Penetrant ALK/ROS1 TKI

Brain Mets 44%

Brain Mets 75%



Malattia oncogene-addicted 
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ORR 72% (3 RC)

Durata mediana di risposta 17.6 mesi

N Engl J Med 2014

PFS mediana 19.2 mesi

OS a 12 mesi 85%

Buona tollerabilità





Malattia non oncogene-addicted 
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52.7%

44.7% 25.7%

19.1%

0 4 8 12 16 20 24 28 32 36

Time (months)

Feb 2013, 535 events

Nintedanib 322 263 203 163 131 96 72 46 25 10
Placebo 336 269 184 139 101 73 55 33 15 7

No. at risk

Nintedanib + 
docetaxel

Placebo + 
docetaxel

Median,
mo

12.6 10.3

HR (95% 
CI)

0.83 (0.70 to 0.99)

p-value 0.0359

LUME-Lung 1: OS
Adenocarcinoma Histology
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Checkpoint inhibitors in NSCLC<br />Key milestones

Presented By Solange Peters at 2018 ASCO Annual Meeting

NSCLC - Clinical practice



Three-year follow-up from CheckMate 017/057: Nivolumab versus docetaxel in patients 
with previously treated advanced non-small cell lung cancer (NSCLC) – Felip E 

• Study objective

– To assess the efficacy and safety of nivolumab in patients with NSCLC after 
>3 years

Felip E et al. Ann Oncol 2017;28(suppl 5

Primary endpoint 

• OS

Secondary endpoints 

• PFS, ORR, efficacy by PD-L1 expression, safety, QoL

Nivolumab 3 mg/kg* q2w

(n=135)

Docetaxel 75 mg/m2 q3w

(n=137)

Key patient inclusion criteria

• Stage IIIB/IV squamous NSCLC

• ECOG PS 0–1

• 1 prior platinum-based chemotherapy

(n=272)

R

1:1

PD/toxicity

Key patient inclusion criteria

• Stage IIIB/IV non-squamous NSCLC

• ECOG PS 0–1

• 1 prior platinum-based chemotherapy

• Prior maintenance therapy allowed

• Prior TKI therapy allowed

(n=582)

PD/toxicity

Nivolumab 3 mg/kg* q2w

(n=292)

Docetaxel 75 mg/m2 q3w

(n=290)

R

1:1

PD/toxicity
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Three-year follow-up from CheckMate 017/057: Nivolumab 
versus docetaxel in patients with previously treated advanced 

non-small cell lung cancer (NSCLC) – Felip E 
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Slide 19

Presented By Solange Peters at 2018 ASCO Annual Meeting

2° line anti PD1/PD-L1 for A-NSCLC



KEYNOTE-010: OS by PD-L1 expression

Rittmeyer A, et al. Lancet 2017;389(10066):255-265. 



OAK: OS by PD-L1 expression

Rittmeyer A, et al. Lancet 2017;389(10066):255-265. 



but...ATTENTION TO HPD!!!
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Malattia non oncogene-addicted 
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KEYNOTE-024: study design

Reck M, et al. N Engl J Med 2016;375(19):1823-1833.



KEYNOTE-024: PFS and RR

Reck M, et al. N Engl J Med 2016;375(19):1823-1833.



KEYNOTE-024: Updated OS results

Kaplan-Meier Estimate of OS: <br />Updated Analysis

Presented By Julie Brahmer at 2017 ASCO Annual Meeting



KEYNOTE-024: safety

Reck M, et al. N Engl J Med 2016;375(19):1823-1833.



1st line Checkpoint inhibitors for NSCLC: summary of 
evidence
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SCLC
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IMpower 133: 
Atezolizumab plus chemotherapy as first line treatment in 

ED-SCLC



IMpower 133: OS and PFS

mOS benefit : 2 months

Horn NEJM 2018



Horn NEJM 2018

IMpower 133: OS by subgroup



Stadi iniziali e malattia localmente avanzata
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PACIFIC trial: Study Design
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PACIFIC trial: PFS by BIRC

Antonia SJ, et al. N Engl J Med 2017;377(20):1919-1929. 



PACIFIC trial: OS
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Open questions

• What is the best therapeutic strategy?

➢ Immuno + Immuno (and what type?)

➢ Immuno + Chemo (and what type) +/- Anti-angio

➢ For someone Immuno alone or No Immuno

• How can we better select patients?

➢ Predictive biomarkers (PD-L1, TMB, others)

➢ Steroids therapy, microbioma…

➢ HPD
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