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Le mutazioni di EGFR: hot-spots 

Mutazioni associate  
A farmaco resistenza 

Mutazioni associate  
A farmaco-sensibilità 
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Novità terapeutiche nel NSCLC:  
Risultati in OS 



u  Ac4va4ng	
  muta4ons	
  with	
  ligand	
  independent	
  
receptor	
  ac4vity	
  	
  

u  90%	
  in	
  exons	
  19	
  (dele4on)	
  and	
  21	
  (LB58R)	
  
u  Global	
  incidence:	
  10%	
  caucasians;	
  30-­‐40%	
  Asia4c	
  pts	
  
u  ++	
  never-­‐smoker	
  or	
  light-­‐smoker	
  
u  More	
  frequent	
  in	
  female	
  sex	
  
u  ++	
  adenocarcinoma	
  (in	
  par4cular	
  BAC	
  non	
  

mucinous)	
  
u  Predic4ve	
  factor	
  of	
  EGFR-­‐TKIs,	
  gefi4nib	
  (IRESSA®),	
  

erlo4nib	
  (TARCEVA®),	
  afa4nib	
  (GIOTRIF®)	
  

Tiseo et al, Drug Des Devel  Ther 2011  

EGFR gene mutations 



EGFR mutation positive EGFR mutation negative 

Treatment by subgroup interaction test, p<0.0001 

HR (95% CI) = 0.48 (0.36, 0.64)  
p<0.0001 

No. events gefitinib,  97 (73.5%) 
No. events C / P,  111 (86.0%) 

Gefitinib (n=132) 
Carboplatin / paclitaxel (n=129) 
 

ITT population 
Cox analysis with covariates 
 

HR (95% CI) = 2.85 (2.05, 3.98) 
 p<0.0001 

No. events gefitinib , 88 (96.7%) 
No. events C / P, 70 (82.4%) 
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At risk : 
91 4 2 1 0 0 
85 14 1 0 0 0 
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Gefitinib (n=91) 
Carboplatin / paclitaxel (n=85) 
 

Months Months 

Mok et al, NEJM 2009 

PFS in EGFR mut + and – patients 



	
  
Trial	
   EGFR	
  TKI	
  

	
  
n	
  

EGFR	
  	
  
muta4on	
  

Response	
  rate	
  
(%)	
  

PFS	
  	
  
(months)	
  

OS	
  
(months)	
  

IPASS	
   Gefi4nib	
   1217	
   261	
   71	
  vs.	
  47	
  
p<0.001	
  

9.5	
  vs.	
  6.3	
  
HR=0.48	
  (0.36–0.64)	
  

21.6	
  vs.	
  21.9	
  
HR=1.0	
  (0.76–1.33)	
  

First-­‐SIGNAL	
   Gefi4nib	
   309	
   42	
   85	
  vs.	
  38	
  
p=0.002	
  

8.0	
  vs.	
  6.3	
  
HR=0.544	
  (0.27–1.10)	
  

27.2	
  vs.	
  25.6	
  
HR=1.04	
  (0.50–2.18)	
  

NEJ002	
   Gefi4nib	
   224	
   224	
   74	
  vs.	
  31	
  
p<0.001	
  

10.8	
  vs.	
  5.4	
  
HR=0.30	
  (0.22–0.41)	
  

30.5	
  vs.	
  23.6	
  

WJTOG-­‐3405	
   Gefi4nib	
   172	
   172	
   62	
  vs.	
  32	
  
p<0.0001	
  

9.6	
  vs.	
  6.6	
  
HR=0.52	
  (0.38–0.72)	
  

35.5	
  vs.	
  38.8	
  
HR=1.185	
  (0.76–1.83)	
  

OPTIMAL	
   Erlo4nib	
   154	
   154	
   83	
  vs.	
  36	
  
p<0.0001	
  

13.7	
  vs.	
  4.6	
  
HR=0.16	
  (0.10–0.26)	
  

22.7	
  vs.	
  28.9	
  
HR=1.04	
  (0.69–1.58)	
  	
  

EURTAC	
   Erlo4nib	
   173	
   173	
   58	
  vs.	
  15	
   9.7	
  vs.	
  5.2	
  
HR=0.37	
  (0.25–0.54)	
  

19.3	
  vs.	
  19.5	
  	
  
HR=1.04	
  (0.65–1.68)	
  

LUX-­‐Lung	
  3	
   Afa4nib*	
   345	
   345	
   56	
  vs.	
  23	
  
p<0.001	
  

11.1	
  vs.	
  6.0,	
  	
  
HR=0.58	
  (0.43–0.78)	
  

–	
  

LUX-­‐Lung	
  6	
   Afa4nib*	
   364	
   364	
   67	
  vs.	
  23	
  
p<0.0001	
  

11.0	
  vs.	
  5.6,	
  	
  
HR=0.28	
  (0.20–0.39)	
  

–	
  

*Afatinib is an investigational compound and is not yet approved. Its safety and efficacy have not yet been fully established. Mok T, et al. N Engl J Med 
2009;361:947–57; Fukuoka M, et al. J Clin Oncol 2011;29:2866–74; Han J-Y, et al. J Clin Oncol 2012;10:1122–8; Maemondo M, et al. N Engl J Med 
2010;362:2380–98; Mitsudomi T, et al. Lancet Oncol 2010;11:121–8; Mitsudomi T, et al. J Clin Oncol 2012;30(Suppl.): Abstract 7521; Zhou C, et al. Lancet 
Oncol 2011;12:735‒42; Zhou C, et al. J Clin Oncol 2012;30(Suppl.): Abstract 7520; Rosell R, et al. Lancet Oncol 2012;13:239–46; Yang JC, et al. J Clin Oncol 
2012;30:(suppl; abstr LBA7500); Wu Y-L, et al. J Clin Oncol 2012;31(Suppl.): Abstract 8016. 

Randomized, 1° line studies in 
NSCLC with EGFR mutation 



• Tasso	
  di	
  risposte	
  doppio	
  
• PFS	
  doppio	
  (~	
  9-­‐12	
  mesi)	
  
• Effelo	
  rapido,	
  migliore	
  controllo	
  dei	
  sintomi	
  
• Effelo	
  indipendente	
  da	
  età,	
  PS,	
  comorbidità	
  
• Minore	
  tossicità	
  
• Somministrazione	
  orale	
  
• Rischio	
  di	
  non	
  arrivare	
  alla	
  2a	
  linea	
  iniziando	
  
con	
  la	
  chemioterapia	
  

Elementi a favore dell’EGFR-TKI in 
prima linea 



Douillard et al, Br J Cancer 2013 

Test EGFR su DNA circolante 



Gefitinib (IRESSA) 
Indicato in qualunque linea in 
EGFR mutati 
 
Erlotinib (TARCEVA) 
Indicato in I linea negli EGFR 
mutati; II-III linea 
indipendentemente da EGFR 
 
Afatinib (GIOTRIF) 
Indicato in I linea negli EGFR 
mutati 

Quale EGFR-TKI in EGFR mutati ? 
Indicazioni AIFA 



Trial	
   Molecola	
   Rash	
  	
  
G≥	
  3	
  (%)	
  

Diarrea	
  
G≥	
  3	
  (%)	
  

Nausea/
vomito	
  
G≥	
  3	
  (%)	
  

Paronichia	
  
G≥	
  3	
  (%)	
  
	
  

IPASS	
   Gefi@nib	
   3	
   4	
   <1	
   <1	
  

First	
  Signal	
   Gefi@nib	
   0	
   4	
   0	
   3	
  

NEJ002	
   Gefi@nib	
   5	
   1	
   1	
   3	
  

WJTOG340
5	
  

Gefi@nib	
   3	
   1	
   1	
   1	
  

OPTIMAL	
   Erlo@nib	
   2	
   1	
   0	
   0	
  

EUROTAC	
   Erlo@nib	
   13	
   5	
   NR	
   NR	
  

LUX-­‐Lung	
  3	
   Afa@nib	
   16	
   14	
   4	
   11	
  

LUX-­‐Lung	
  6	
   Afa@nib	
   15	
   5	
   1	
   0	
  

Lux-­‐Lung	
  7	
   Afa@nib	
  vs	
  
Gefi@nib	
  

9	
  vs	
  3	
   13	
  vs	
  1	
   0	
  vs	
  1	
   2	
  vs	
  1	
  

Confronto indiretto tossicità ≥ G3 



Advanced NSCLC 
•  Adenocarcinoma 
•  EGFR mut+ 
•  First-line treatment 
•  PS 0-1 

R 
A 
N 
D 
O 
M 
I 
Z 
E 

Afatinib  
40mg qd 

Gefitinib  
 250mg qd 

1 

1 

N= 264 patients 

TTF 13.7 vs 10 
months 
HR 0.73 

Sample size 
increased to 319 Primary	
  endpoint:	
  

• 	
  PFS	
  (indepentent)	
  
• 	
  TTF	
  
• 	
  OS	
  

Comparazione diretta: 
LUX Lung 7, randomizzato fase IIb 



LUX Lung 7 
Time to treatment failure 



LL7;	
  OS	
  in	
  patients	
  treated	
  with	
  	
  
a	
  subsequent	
  3rd-­‐Gen	
  EGFR	
  TKI	
  

Luis	
  Paz-­‐Ares	
  et	
  al.	
  ESMO	
  2016	
  



Drug-related AEs leading to 
discontinuation in > 1 pts 





u  Necessario ricercare le mutazioni di EGFR (in 
nonSQ): tessuto, citologia o biopsia liquida 

u  Il trattamento di I linea dei pazienti EGFR mutati 
dovrebbe essere con TKI 

u  La scelta del TKI dovrebbe considerare le 
caratteristiche che differenziano i 3 agenti 
registrati 

u  Prospettive future di terapie di combinazione o con 
TKI di terza generazione 

EGFR-TKI in 1° linea EFFICACIA: 
conclusioni 
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PD	
  dopo	
  	
  TKI	
  in	
  I^	
  linea	
  

Oligo-­‐PD	
   PD-­‐Sistemica	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  

Terapia	
  locoregionale+	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
con4nuazione	
  di	
  TKI	
  

2^	
  linea	
  tralamento	
  sistemico	
  

TKI	
  di	
  3^	
  gen	
  	
  	
  	
  	
  	
  
(	
  for	
  T790M)	
  

Chemiotp	
  

PD	
  
sistemica	
  

Targe4ng	
  del	
  
gene	
  resistente	
  	
  

Algoritmo dopo PD a EGFR TKIs 



I	
  principali	
  meccanismi	
  di	
  
resistenza	
  acquisita	
  a	
  EGFR-­‐TKIs	
  
che	
  sono	
  sta@	
  iden@fica@	
  e	
  si	
  
possono	
  classificare	
  nei	
  seguen@1:	
  	
  
	
  
1.	
  Mutazione	
  di	
  T790M	
  (più	
  
comune)	
  
	
  
2.	
  AWvazione	
  di	
  vie	
  di	
  segnale	
  	
  
	
  	
  	
  	
  Alterna@ve	
  
	
  
3.	
  Trasformazione	
  feno@pica	
  

1. Cortot	
  AB,	
  Jänne	
  PA.	
  Eur	
  Respir	
  Rev	
  2014;	
  23:356–366.	
  

Meccanismi di resistenza  
ad EGFR-TKIs 



Michalczyk	
  A	
  et	
  al.	
  Bioorg	
  Med	
  Chem.	
  2008	
  Apr	
  1;16(7):3482-­‐8.	
  

Cambiamento	
  strulurale	
  del	
  sito	
  ATP	
  per	
  un	
  ingombro	
  sterico	
  
maggiore	
  della	
  me4onina	
  rispelo	
  alla	
  treonina	
  

Treonine	
  (~116	
  A)	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Me4onine	
  (~163	
  A)	
  

Sostituzione T790M su esone 20 



Oxnard; Nature Medicine 2016 

T790M: pre-esistenza vs evoluzione 

pre-esistenza 

evoluzione 



Valutazione T790M:  
plasma o tessuto ?  



•  Analysis	
  of	
  PFS	
  by	
  BICR	
  was	
  consistent	
  with	
  the	
  inves@gator-­‐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. Progression included deaths in the absence of RECIST progression. 
Tick marks indicate censored data; CI, confidence interval 

1.0	
  

0.8	
  

0.6	
  

0.4	
  

0.2	
  

0	
  
0	
   3	
   6	
   9	
   12	
   15	
   18	
  

Pr
ob

ab
ili
ty
	
  o
f	
  

pr
og
re
ss
io
n-­‐
fr
ee
	
  su

rv
iv
al
	
  

No.	
  at	
  risk	
  
Osimer4nib	
  

Pla4num-­‐pemetrexed	
  

Months	
  	
  
279	
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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<0.001 	
  	
  4.4	
  (4.2,	
  5.6) 

Osimer4nib	
  	
  

Pla4num-­‐pemetrexed	
  

AURA 3 primary endpoint: PFS 



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. 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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Median	
  PFS,	
  months	
  (95%	
  CI)	
  
	
  	
  8.5	
  (6.8,	
  12.3)	
  
4.2	
  (4.1,	
  5.4)	
  

HR	
  0.32	
  
(95%	
  CI	
  0.21,	
  0.49)	
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Months	
  

Osimer4nib	
  (n=186)	
  
Pla4num-­‐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)	
  

PFS benefit in AURA 3 with CNS 
metastases at baseline 



AE any*, n (%) Osimertinib (n=279) Platinum-pemetrexed (n=136) 

Any AE 273 (98) 135 (99) 

Any AE Grade ≥3 63 (23) 64 (47) 

Any AE leading to death 4 (1) 1 (1) 

Any serious AE 50 (18) 35 (26) 

Any AE leading to discontinuation 19 (7) 14 (10) 

AE, possibly causally related#, n (%) 

Any AE 231 (83) 121 (89) 

Any AE Grade ≥3 16 (6) 46 (34) 

Any AE leading to death 1 (<1) 1 (1) 

Any serious AE 8 (3) 17 (13) 

Any AE leading to discontinuation 10 (4) 12 (9) 

Population: safety analysis set (all patients who received at least one dose of study drug and for whom post-dose data were available) 
*Patients with multiple events in the same category counted only once in that category. Patients with events in more than one category counted once in each of those categories; #As assessed by the investigator. Includes AEs with an 
onset date on or after the date of first dose and up to and including 28 days following the date of last dose of study medication; AE, adverse event 

Mok	
  T.	
  NEJM	
  2016	
  

AURA 3 Safety Summary 



u  Ricercare attentamente la mutazione di resistenza 
T790M (biopsia liquida -> biopsia tissutale)  

u  Osimertinib (TAGRISSO®): ottima PFS in 2° 
linea (efficacia simile a quella ottenuta nei pazienti 
naïve).  

u  In corso fase III in prima linea vs CT (FLAURA) 
u  Da definire la miglior sequenza terapeutica 

EGFR-TKI in 2° linea EFFICACIA: 
conclusioni 
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• 	
   In	
   pazien@	
   fumatori	
   i	
   parametri	
   farmacocine@ci	
   (AUC	
   e	
  
Cmax)	
  sono	
  più	
  bassi	
  per	
  erlo@nib	
  (ma	
  anche	
  per	
  gefi@nib)	
  
	
  
• 	
  Aumentare	
  il	
  dosaggio	
  ??	
  

Hamilton	
  M,	
  et	
  al.	
  Clin	
  Cancer	
  Res.	
  2006	
  Apr	
  1;12(7	
  Pt	
  1):2166-­‐71.	
  

EGFR-TKI e FUMO 



Alternative 
Medical 
Systems

Ayurveda, Chinese, Native American, Aboriginal, African, 
Middle Eastern, Tibetan, Central and South American cultures, 
Homeopathy, Naturopathy 

Mind-Body 
Interventions

cognitive-behavioral approaches, meditation, hypnosis, dance, 
music, art therapy, prayer, mental healing 

Biological 
Based  
Therapies

dietary supplements, herbs, orthomolecular (varying  
concentrations of chemicals, such as, magnesium, melatonin, and 
 mega-doses of vitamins), individual biological therapies (use of 
 laetrile, shark cartilage, bee pollen). 

Manipulative  
And Body- 
Based Methods

chiropractic, osteopathic manipulation, massage

Energy Therapies Qi gong, Reiki, therapeutic touch, bioelectromagnetic-based 
therapies (pulsed fields, magnetic fields, or alternating current 
or direct current fields)

As	
  Defined	
  by	
  NCCAM	
  

•  “Complementary	
  Medicine	
  is	
  Used	
  Together	
  With	
  Conven@onal	
  Medicine.”	
  
•  “Alterna@ve	
  Medicine	
  is	
  Used	
  in	
  Place	
  of	
  Conven@onal	
  Medicine.”	
  

•  1997	
   establishment	
   of	
  National	
   Center	
   of	
   Complementary	
   and	
  Alternative	
  Medicine	
   (NCCAM)	
  
within	
  the	
  NIH	
  

•  1998	
   establishment	
   of	
   OfKice	
   of	
   Cancer	
   Complementary	
   and	
   Alternative	
   medicine	
   (OCCAM)	
  
within	
  the	
  NCI	
  

	
  
	
  

EGFR-TKI e terapie NON 
convenzionali 



EGFR-TKI e terapie NON 
convenzionali 

Tossicità indirette 



L’	
  Hypericum	
  (=	
  Erba	
  di	
  S.	
  Giovanni)	
  è	
  
controindicato	
  in	
  associazione	
  con	
  gli	
  

EGFR-­‐TKi	
  

Vedi	
  schede	
  tecniche	
  di:	
  
•  Gefi@nib	
  
•  Erlo@nib	
  
•  Afa@nib	
  

•  Poiché	
  indumore	
  di	
  mol@	
  citocromi	
  tra	
  cui	
  il	
  CYP3A4.	
  
	
  
•  Aumenta	
  il	
  metabolismo	
  dei	
  TKI	
  diminuendo	
  

conseguentemente	
  le	
  concentrazioni	
  plasma@che	
  -­‐>	
  
riduzione	
  efficacia	
  del	
  tramamento	
  con	
  TKI	
  ?	
  	
  



•  Pa@ent	
  did	
  not	
  inform	
  his	
  
physician	
  

	
  
•  Mul@ple	
  mixture	
  of	
  herbal	
  

medicines	
  (ginseng,	
  
mushrooms	
  and	
  selenium)	
  

I rimedi a base di erbe potrebbero 
ridurre l’efficacia del EGFR-TKIs 

BASALE	
   1°	
  RIVAL	
  a	
  9w	
  

DOPO	
  4w	
  di	
  
SOSPENSIONE	
  ERBE	
  

FOLLOW	
  UP	
  a	
  30w	
  

Sung-­‐Wook	
  H.	
  JTO	
  Aug	
  2008	
  



Ginseng, GinKo, Echinacea, Kava 
potrebbero interagire con EGFR-TKIs 



Yang	
  et	
  al.	
  Trials	
  (2015)	
  16:146	
  

La medicina tradizionale cinese potrebbe 
aumentare l’efficacia degli EGFR-TKIs 



�  Lack of regulatory oversight 
 
�  Lack of quality control 
 
�  Lack of knowledge of herb-drug intercation 
 
� Underreporting of adverse drug reaction 
 
�  Safe, effective care requires awareness of all your patients’ 

use of herbal supplements and knowledge of their potential 
interactions with anticancer drugs  

 
�  Include all medications when reviewing your patients’ meds 

before their procedure. 

EGFR-TKI e terapie NON 
convenzionali 



	
   	
   	
   TKI	
   sono	
   lipofilici	
   quindi	
   il	
   cibo	
   ha	
   una	
   forte	
   influenza	
   sul	
   loro	
  
assorbimento	
  	
  aumentando	
  la	
  loro	
  bio-­‐disponibilità	
  	
  

Ø 	
  Vantaggio:	
  minore	
  dose	
  per	
  omenere	
  la	
  stessa	
  bio-­‐equivalenza	
  	
  rispemo	
  
all’assunzione	
  digiuno	
  	
  	
  

Ø 	
  Svantaggio:	
  notevole	
  variabilità	
  dei	
  contenu@	
  di	
  grassi	
  nei	
  vari	
  pas@	
  -­‐>	
  
notevole	
  variabilità	
  nella	
  farmaco	
  cine@ca	
  	
  

	
  
	
  

	
  	
  	
  	
  Somministrazione	
  a	
  digiuno	
  più	
  sicura	
  nella	
  	
  
popolazione	
  generale	
  	
  

EGFR-TKI ed alimenti 



	
  
•  Erlotinib:	
  	
  	
  	
  	
  incrementa	
  AUC	
  (33-­‐66%)	
  
	
  
•  Gefitinib:	
  	
  	
  	
  	
  incrementa	
  AUC	
  	
  ma	
  NON	
  significa@vo	
  clinicamente	
  
	
  
•  Afatinib:	
  	
  	
  	
  riduce	
  AUC	
  (39%)	
  
	
  
•  Osimer@nib:	
  AUC	
  sembrerebbe	
  NON	
  essere	
  influenzata	
  
significa@vamente	
  da	
  cibo	
  e	
  PPI	
  

Peters	
  S.	
  et	
  al.	
  Cancer	
  Treat	
  Rev.	
  2014	
  Sep;40(8):917-­‐26	
  

Assunzione con cibo “high fat” 



IL POMPELMO 



•  Furanocoumarine	
   (bergamoWne)	
   contenute	
   nel	
   succo	
   e	
  
buccia	
   di	
   pompelmo	
   	
   sono	
   metabolizzate	
   dal	
   CYP3A4	
   	
   e	
  
legano	
   in	
   maniera	
   covalente	
   l’enzima	
   causandone	
  	
  
inaWvazione	
   irreversibile	
   	
   sopramumo	
   a	
   	
   livello	
   intes@nale	
  
ma	
  anche	
  epa@co	
  	
  sino	
  alla	
  sintesi	
  de	
  novo	
  dell’enzima.	
  

•  Conseguente	
  incremento	
  dell’	
  AUC	
  e	
  della	
  C	
  max	
  

•  Singole	
   dose	
   di	
   200-­‐250	
   ml	
   di	
   succo	
   o	
   intero	
   frumo	
   sono	
  
sufficien@	
  a	
  causare	
  questa	
  interazione	
  

•  Inibizione	
   massima	
   nelle	
   prime	
   ore	
   assunzione	
   della	
  
bevanda	
  o	
  frumo	
  

•  Dopo	
  10	
  ore	
  effemo	
  50%	
  del	
  massimo	
  	
  
•  Dopo	
  24	
  ore	
  effemo	
  25	
  %	
  del	
  massimo	
  	
  

IL POMPELMO 





Gefi4nib	
   Erlo4nib	
   Afa4nib	
   Suggerimen4	
  
PPI	
   	
  ê	
  AUC	
  

(50%)	
  
ê	
  AUC	
  
(50%)	
  

TKI	
  dopo	
  12h	
  da	
  PPI	
  

An@-­‐H2	
  o	
  an@acidi	
   ê	
  AUC	
  
(50%)	
  
	
  

ê	
  AUC	
  
(33%)	
  
	
  

TKI	
   (E)	
   2h	
   prima	
   o	
  
6-­‐10h	
   dopo	
   an@H2-­‐
an@acido	
  

Indumori	
  CYP3A4	
  (es.	
  
CMP,fenobarbital,	
  
rifampicina,	
  iperico)	
  

ê	
  AUC	
  
(>50%)	
  

ê  AUC	
  	
  
(>	
  50%)	
  

	
  

ê	
  AUC	
  	
  
(possibile)	
  

A s s o c i a z i o n e	
   d a	
  
evitare	
  

Warfarin	
   é	
  INR	
   é	
  INR	
  (rilev.	
  
Clinica	
  ?)	
  

Dosare	
  INR	
  più	
  freq	
  	
  

Inibitori	
  CYP3A4	
  (es.	
  
Verapamil)	
  

é	
  AUC	
   é	
  AUC	
  
(rilev.	
  

Clinica	
  ?)	
  

ê	
  50	
  mg	
  E	
  se	
  tox	
  

Sta@ne	
   é	
  Rischio	
  
miopa@a/

rabdomiolisi	
  

Se	
  é	
   CPK	
   sospendere	
  
sta@ne	
  

Indumori	
  glicoproteina	
  P	
  
(es.	
  rifampicina)	
  

ê	
  AUC	
  
	
  

é A	
  di	
  10	
  mg	
  

Inibitori	
  glicoproteina	
  P	
  
(es.	
  ritonavir,	
  
chetoconazolo,	
  
eritromicina)	
  

é	
  AUC	
  	
  
	
  

é	
  AUC	
  (?)	
   é	
  AUC	
  	
   TKI	
  a	
  6-­‐12h	
  da	
  inib.	
  P-­‐
GP	
  
ê A	
  di	
  10	
  mg	
  se	
  tox	
  

Peters	
  S.	
  et	
  al.	
  Cancer	
  Treat	
  Rev.	
  2014	
  Sep;40(8):917-­‐26	
  



•  2	
   studi	
   con	
   Durvalumab	
   +	
   Osimer@nib	
   (fas	
   III	
  
Caural	
   e	
   fase	
   I	
   Tatoon)	
   chiusi	
   per	
   aumento	
   di	
  
incidenza	
  di	
  inters@ziopa@e	
  polmonari	
  (ILD)	
  

	
  
•  1	
   studio	
   con	
   an@	
   PDL-­‐1	
   +	
   EGF616	
   sospeso	
   per	
  
aumento	
  ILD	
  e	
  tossicità	
  cutanea	
  (TEN)	
  

	
  
•  Un	
   case	
   report	
   di	
   ILD	
   indoma	
   da	
   Osimer@nib	
  
assunto	
  dopo	
  la	
  sospensione	
  di	
  un	
  an@corpo	
  an@-­‐
PDL1	
  	
  	
  

Mamesaya	
  N.	
  et	
  al.	
  Invest	
  New	
  Drugs	
  2016,	
  Case	
  Report	
  

EGFR-TKI ed IMMUNOTERAPIA 



Adapted	
  from	
  Seto	
  T,	
  et	
  al.	
  Lancet	
  Oncol.	
  2014;	
  15(11):	
  1236-­‐44.	
  

HR=0.54	
  (0.36–0.79)	
  
Log-­‐rank	
  p<0.0015	
  

JO25567:	
  PFS	
  by	
  independent	
  review	
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EGFR TKIs e ANTIANGIOGENICI 



ETOP	
  2-­‐11	
  BELIEF	
  |	
  18th	
  ECCO	
  –	
  40th	
  ESMO	
  
European	
  Cancer	
  Congress,	
  September	
  2015	
  	
  	
  

Events/N	
  	
  Median	
  PFS	
  (95%CI)	
   12m	
  PFS	
  (95%CI)	
  
All	
   	
  	
  	
  57/109	
   	
  	
  13.8	
  m	
  (10.3-­‐21.3)	
   56.7%	
  (46.0-­‐66.0)	
  

Events/N	
  	
  Median	
  PFS	
  (95%CI)	
   12m	
  PFS	
  (95%CI)	
  
All	
   	
  	
  	
  57/109	
   	
  	
  13.8	
  m	
  (10.3-­‐21.3)	
   56.7%	
  (46.0-­‐66.0)	
  

T790M+	
   	
  	
  	
  15/37	
   	
  	
  16.0	
  m	
  (13.1-­‐NE)	
   72.4%	
  (53.4-­‐84.7)	
  
T790M-­‐	
   	
  	
  	
  42/72	
   	
  	
  10.5	
  m	
  (9.2-­‐16.2)	
   49.4%	
  (36.6-­‐61.0)	
  

BELIEF: PFS by T790M mutation 



•  Primary	
  endpoint:	
  PFS	
  	
  
•  Co-­‐primary	
  endpoint:	
  IA-­‐PFS	
  e	
  BICR-­‐PFS	
  	
  
•  Secondary	
  endpoints:	
  OS,	
  QoL,	
  BICR-­‐ORR,	
  IA-­‐ORR,	
  safety	
  
•  Exploratory	
  endpoint:	
  usefulness	
  of	
  liquid	
  biopsy	
  at	
  baseline	
  and	
  FW	
  	
  
	
  

Bevacizumab	
  
15mg/kg	
  +	
  	
  

Erlo4nib	
  150mg	
  

Eligibility	
  
•  Stage	
  IIIB/IV	
  NSCLC,	
  chemo-­‐naïve	
  
•  Aci$va$ng	
  EGFR	
  muta4on	
  	
  
•  ECOG	
  PS	
  0–2	
  
•  Bevacizumab-­‐eligible	
  

Erlo4nib	
  150mg	
  

1:1	
  

BEVERLY	
  
TRIAL	
  

Ramucirumab	
  10mg/
kg	
  2w	
  +	
  	
  

Erlo4nib	
  150mg	
  

Eligibility	
  
•  Stage	
  IV	
  NSCLC,	
  chemo-­‐naïve	
  
•  Aci$va$ng	
  EGFR	
  muta4on	
  ;	
  NO	
  

T790M	
  
•  ECOG	
  PS	
  0–2	
  
•  NO	
  brain	
  metastasis	
  
•  Ramucirumab-­‐eligible	
  

Erlo4nib	
  150mg	
  

1:1	
  

RELAY	
  	
  
TRIAL	
  

•  Primary	
  endpoint:	
  PFS	
  	
  
•  Secondary	
  endpoints:	
  OS,	
  ORR,	
  DCR,	
  DoR,	
  PK	
  and	
  immunogenicity	
  of	
  RAM,	
  QoL,	
  safety	
  

ONGOING phase III trials 



Bevacizumab,	
  in	
  combina@on	
  with	
  
erlo@nib,	
  is	
  indicated	
  for	
  first-­‐line	
  

treatment	
  of	
  advanced	
  non-­‐squamous	
  
NSCLC	
  with	
  EGFR	
  ac@va@ng	
  muta@ons	
  

28	
  April	
  2016	
  

Indicazione	
  NON	
  ancora	
  presente	
  	
  
	
  in	
  ITALIA	
  !!!	
  

EMA 



GEFITINIB	
   ERLOTINIB	
   AFATINIB	
  

Efficacia	
   ++	
   ++	
   +++	
  

Tossicità	
   +++	
   ++	
   +	
  

Dosaggi	
   +	
  (250)	
   ++	
  (150,	
  100)	
   +++	
  (40,	
  30,	
  20)	
  

Esperienza	
  d’uso	
   +++	
   ++	
   +	
  

Linea	
  di	
  terapia	
   qualunque	
   qualunque	
  	
  
(non	
  pretrama@	
  TKI)	
  

I	
  linea	
  

Drug-­‐interac@on	
   +	
   +	
   ++	
  

Costo	
  (solo	
  
farmaco)	
  

+	
   ++	
   +++	
  

Quale EGFR-TKI in EGFR mutati ? 
Differenze  



AGENDA	
  

•  INIBITORI	
  TKI	
  DI	
  EGFR	
  
ü 	
  1°	
  linea	
  
ü 	
  2°	
  linea	
  

ü 	
  Interazioni	
  

•  INIBITORI	
  TKI	
  DI	
  ALK	
  
ü 	
  1°	
  linea	
  

ü 	
  Linee	
  successive	
  
ü 	
  Interazioni	
  



ALK 
Rearrangements 

-  3-5% of NSCLC 
-  Adenocarcinoma 
-  Younger patients 
-  Never smokers 

Guidelines recommend testing for ALK gene 
rearrangements in all patients with 

adenocarcinoma or in whom 
adenocarcinoma cannot be excluded. 

ALK positive NSCLC 



•  Initially reported in 2007 as a result of an inversion in 
chromosome 2p, which results in the fusion of the N-terminal 
portion of the echinoderm microtubule-associated protein-like 4 
(EML4) with the kinase domain of ALK 

EML4 

EML4–ALK variant 1 

HELP 1 496 981 
WD Basic 

1 496 1059 

1 1058 1620 

TM 

Kinase ALK 

Soda M, et al. Nature 2007;448:561–7 

Discovery of the EML4-ALK Fusion 
in NSCLC  



Crizotinib in the ALK ATP binding pocket 

•  Formulary name: PF-02341066 
•  Generic name: Crizotinib 
•  Trade name: XALKORITM 

•  Chemical formula: C21H22Cl2FN5O 
•  Mechanism of action: Competitive ATP inhibitor 
•  Main targets: ALK, c-Met, ROS  
•  AIFA approved 1st line for ALK-positive NSCLC on March 2017 

Crizotinib: Overview 
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Objective Response Rate: 61% 

Kwak NEJM 2010; Camidge Lancet Oncology 2012 

ALK+ NSCLC are sensitive to 
crizotinib 



Solomon	
  &	
  Soria	
  Ann	
  Oncol	
  2016;27:suppl3:iii1-­‐iii3	
  

Rapid clinical development of 
multiple ALK inhibitors 



  
Crizotinib 
(n=172a) 

Pemetrexed 
(n=99a) 

Docetaxel 
(n=72a) 

Median, mo 7.7 4.2 2.6 

HRb (95% CI) 0.59 (0.43 to 0.80) 0.30 (0.21 to 0.43) 

P <0.001 <0.001 

Shaw AT, et al. N Engl J Med 2013;368:2385–94 
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 0  5  10  15  20
 25 Time (months) 
 172  93  38  11  2  0
   99  36    2  3  1  0
   72  13    3  1  0   

No. at risk 
Crizotinib 

Pemetrexed 
Docetaxel 

Overall	
  response	
  rate	
  =	
  65.3%	
  in	
  Crizo4nib	
  arm	
  and	
  19.5%	
  in	
  Chemotherapy	
  arm	
  arm	
  	
  

PROFILE 1007 PFS crizotinib vs PEM vs TXT 
in pretreated (CHT) pts 



Key	
  entry	
  criteria	
  
●  ALK-­‐posi@ve	
  by	
  
central	
  FISH	
  tes@nga	
  

●  Locally	
  advanced,	
  
recurrent,	
  or	
  
metasta@c	
  non-­‐
squamous	
  NSCLC	
  

●  No	
  prior	
  systemic	
  
treatment	
  for	
  
advanced	
  disease	
  

●  ECOG	
  PS	
  0−2	
  
●  Measurable	
  disease	
  
●  Stableb	
  treated	
  brain	
  
metastases	
  allowed	
  

N=343 

Crizo4nib	
  	
  
250	
  mg	
  BID	
  PO,	
  	
  

con4nuous	
  dosing	
  
(n=172)	
  

Pemetrexed	
  	
  
500	
  mg/m2	
  	
  

+	
  	
  
cispla4n	
  75	
  mg/m2	
  
or	
  carbopla4n	
  AUC	
  
5–6	
  q3w	
  for	
  ≤6	
  

cycles	
  
(n=171)	
  

Endpoints	
  
●  Primary	
  

–  PFS	
  (RECIST	
  1.1,	
  	
  	
  	
  	
  
independent	
  
radiologic	
  	
  	
  review	
  
[IRR])	
  

●  Secondary	
  
–  ORR	
  
–  OS	
  
–  IC	
  TTPe	
  
–  Safety	
  	
  
–  Pa@ent-­‐reported	
  	
  	
  
outcomes	
  (EORTC	
  
QLQ-­‐C30,	
  LC13)	
  

R	
  
A	
  
N	
  
D	
  
O	
  
M	
  
I	
  
Z	
  
E	
  

CROSSOVER TO CRIZOTINIB  
PERMITTED AFTER PROGRESSIONd  

c 

Solomon,	
  Mok	
  et	
  al.	
  NEJM	
  2014	
  

PROFILE 1014: randomized open-
label Phase III trial, 1° line crizotinib  



  Crizotinib 
(N=172) 

Chemotherapy 
(N=171) 

Events, n (%) 100 (58) 137 (80) 
Median, months 10.9 7.0a 

HR (95% CI) 0.45 (0.35−0.60) 
Pb <0.0001	
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•  ORR: crizotinib 74% vs chemotherapy 45% p<0.0001 
•  Improved lung cancer related symptoms and quality of life with crizotinib vs 

chemotherapy  

Solomon,	
  Mok	
  et	
  al.	
  NEJM	
  2014	
  

PROFILE 1014: PFS crizotinib vs 
platinum-pemetrexed in untreated pts 



Solomon,	
  Mok	
  et	
  
al.	
  NEJM	
  2014	
  

PROFILE 1014: AEs 



PROFILE 
10011  

(N=143) 

PROFILE 
10052  

(N=259) 

PROFILE 
10073 

(N=172) 

PROFILE 
10144 

(N=172) 
 

Phase I II III III 

Line of therapy Any line 2nd line and 
beyond 

2nd line 1st line 

ORR 61% 60% 65% 74% 
PFS, median 
(mos) 

9.7 8.1 7.7 10.9 

Survival 
probability at 12 
mos  

75% NA 70% 84% 

1Camidge et al., Lancet Onc,	
  2012 
2Kim et al., ASCO 2012 

3Shaw et al., NEJM,	
  2013	
  
4Solomon	
  et	
  al.,	
  NEJM	
  2014 

Efficacy of crizotinib: 1° vs 2° Line 


