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Medicine



EGFR



• A global problem

EGFR-mutant NSCLC

Midha et al, Am J Cancer Res, 2015



EGFR Questions

• Does FLAURA justify frontline osimertinib?

• What is the ideal sequencing?

• Does dacomitinib have a place?



FLAURA

Soria JC et al. NEJM 2015



FLAURA (CNS disease)

Soria JC et al. NEJM 2015



Dacomitinib vs Gefitinib



Dacomitinib Gefitinib





Afatinib Dacomitinib

PFS=13.6 mos



Side Effect Profile



Side Effect Profile
Dacomitinib  Grade 3 SAE
Diarrhea 8%
Rash 4%
Dermatitis 14%
acneiform
Maculopapular  4%
rash
Stomatitis 4%
Paronychia 7%

Afatinib Grade 3 SAE
Diarrhea 14.4%              
Rash 16.2%
Stomatitis/ 8.7%
mucositis
Paronychia 11.4%



Sequencing?

• Osimertinib is the clear first line therapy based on PFS/CNS and side 
effect profile 

• Important to order genomic testing at progression to evaluate for 
resistance mutations to guide therapy

• No current place for dacomitinib



Afatinib (uncommon EGFR mut)



Osimertinib for Uncommon EGFR

Ahn et al. ASCO 2018



NEJ009 presented at ASCO

Nakamura ASCO 2018



Progression-Free Survival Overall Survival

Nakamura ASCO 2018



After PD1
Progression-Free Survival 2 Survival beyond 1st Progression

Nakamura ASCO 2018



But osimertinib…

Nakamura ASCO 2018 Soria et al. NEJM 2018



Osimertinib + chemotherapy

• Retrospective review of data

• All patients had progression on 3rd generation 
EGFR-TKI monotherapy before the addition of 
chemo (multiple different regimens)

Piatrowska et al. JCO abstract 2018
Okada et al. JCO abstract 2018

• Randomized Osimertinib +/-
carbo/pemetrexed in T790M+

• Toxicity profile in combination arm 
similar to prior carbo/pem studies



What about early stage???



ALCHEMIST



ADAURA



ALK



EGFR Timeline

1990s

Quinazoline EGFR inhibitors 
discovered

2005

Erlotinib approved for 
NSCLC

2009

Gefitinib approved for EGFR 
mutant NSCLC

2004
EGFR mutations identified

2007

2007

EML4-ALK discovered

First EML4-ALK patient 
treated with ALK inhibitor

2009
Phase III study starts

ALK Timeline
2011

Crizotinib approved for ALK-
rearranged NSCLC

2014

First-Line 
Crizotinib
Published 

2005
Crizotinib lead compound 
identified, developed as 

c-MET inhibitor



First line alectinib

• J-ALEX trial studied alectinib (300mg BID) versus crizotinib in 
200 patients with TKI-naïve ALK+ NSCLC

Nokihara et al, ASCO, 2016



First line alectinib

Updated PFS 
34.8 mos vs 
10.9 mos

Peters et al. NEJM 2017



CNS Efficacy

• Significant responses and improvement in PFS with alectinib

Peters et al. NEJM 2017 Ou et al, WCLC, 2013



CNS Efficacy

Slide from Alice Shaw ASCO 2017



At Progression…



Lots of ALK Inhibitors

Crizotinib Ceritinib Alectinib Brigatinib
Indication ALK+ 

NSCLC
ALK 
resistance

ALK 
resistance

ALK 
resistance

Highly active Yes Yes Yes Yes
Tolerability Good Moderate Good Good
CNS activity Some Good Good Good
Potency against
resistance

Poor Moderate Moderate Good

• All of these agents are highly active against ALK

• Other characteristics must be compared when selecting the 
optimal treatment for ALK+ patients.

Kwak et al, NEJM, 2010; Awad et al, Clin Adv Hematol Oncol, 2014
1Kodama et al, MCT, 2014; 2Costa et al, JCO, 2015



Ceritinib

• Phase I trial of ceritinib in ALK+ NSCLC
• 67% RR in 114 patients on >400mg daily

Shaw et al, NEJM, 2014



Ceritinib

• Phase I trial of ceritinib in ALK+ NSCLC
• 67% RR in 114 patients on >400mg daily

• Phase II trial in 140 patients with crizotinib resistance (ASCEND-2): 
reported 38% RR and 5.7mos median PFS

• 45% intracranial response rate

• At full dose (750mg daily), 62% of patients require dose reduction, 
generally due to nausea, diarrhea, anorexia, LFT elevation

Shaw et al, NEJM, 2014; Mok et al, ASCO, 2015



Ceritinib First Line

Shaw et al, NEJM, 2014; Mok et al, ASCO, 2015



Ceritinib First Line
Baseline brain mets Baseline no CNS disease





Ceritinib QOL



Brigatinib

• Received breakthrough status for 72% RR in crizotinib-resistant patients

Langer et al, ASCO, 2016



Brigatinib

• Received breakthrough status for 72% RR in crizotinib-resistant 
patients

• FDA-approved April 28, 2017 post crizotinib

• Early pulmonary toxicity (cough, hypoxia, infiltrates) is seen within 
1-2 weeks in a small number of patients, resulting in an atypical 
dosing strategy:

• 90mg daily x1 week
• Then 180mg daily until progression

Langer et al, ASCO, 2016



Brigatinib

• Developed for activity against a wide range of resistance mutations

Gettinger et al, ASCO, 2016



Brigatinib

• ALTA trial randomized 222 NSCLC patients with crizotinib-resistance 
to 2 different doses of brigatinib

• Early pulmonary toxicity seen in 6% of pts (3% grade 3, patients often could 
be re-challenged at lower dose)

Kim et al, ASCO, 2016



Brigatinib

Kim et al, JCO, 2017



Brigatinib



ALK Resistance

• Emerging data suggests that newer ALK inhibitors alter the spectrum of 
resistance mutations, inducing more ALK resistance mutations

Gainor et al, Cancer Disc, 2016



Lorlatinib

• Phase I Study
• ALK or ROS1

• Previous ALK or ROS1 TKI
• None:   6 (11%)
• One:   20 (37%)
• >Two: 28 (52%)

Shaw et al. Lancet Oncol 2017



Lorlatinib

Shaw et al. Lancet Oncol 2017



Lorlatinib

Shaw et al. Lancet Oncol 2017

11/2/2018
FDA approved for patients 
with ALK+ metastatic NSCLC 
post crizotinib + another ALK 
inhibitor or post alectinib or 
ceritinib as 1st line treatment



ALK Sensitivies

Gainor et al. Cancer Disc 2016



SPACEWALK

• Cell-free DNA analysis at time of progression on ALK inhibitor to look 
for other actionable resistance mutations.

• https://alcmi.net/research/spacewalk/



Where we were 10 years ago: 2009

• IPASS published: The first time a 
targeted monotherapy 
demonstrated significantly longer 
PFS than doublet chemotherapy 



Where are we now?
• EGFR

• Osimertinib, dacomitinib, erlotinib, gefitinib, afatinib

• ALK
• Alectinib, crizotinib, brigatinib, ceritinib, lorlatinib

EGFR: PFS 19 mos

ALK: PFS 35 mosOS 11.3 mos

Gandhi et al. NEJM 2018

Soria JC et al. NEJM 2015

Peters et al. NEJM 2017



Take Home Points

• EGFR
• Osimertinib is 1st line therapy
• At progression, it is important to do genomics testing
• Early stage studies available

• ALK
• Alectinib 1st line

• Consider SPACEWALK at progression!
• Lorlatinib next line option

• Important to get full panel NGS testing!



Thank you


