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 I will discussing non-FDA approved treatment/ indications 
during my presentation today (research findings)
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EGFR 
 2009 IPASS study– gefitininb

(Mok et al in NEJM)

 …but resistance inevitably develops

 ~50-60% T790M “gatekeeper”

ALK
 2014 PROFILE 1014– crizotinib

(Solomon et al in NEJM)

 …but resistance inevitably develops

 Middling ALK inhibitor

 Poor CNS penetration



EGFR– Osimertinib first line: FLAURA trial
 Osimertinb vs gefitinib or erlotinib

 And overall survival advantage: 38.6 vs 31.8mo

 And superior safety profile

Soria, NEJM 2017, Ramalingam, NEJM 2020



After osimertinib first-line?

 Cancers evolve…

 …resistance inevitably develops

 Role for repeat biopsy?

- MET amp  add MET inhibitor?

- SCLC transformation  SCLC chemo?

- Clinical trials

 Specific to mechanism of resistance

- Eg C797S inhibitor

 Broader mechanisms

- Eg osimertinib + alisertib (aurora kinase inhibitor)

Pietrowska, ASCO 2017



ALK– Moving 2nd generation to 1st line?

 ALEX (ASCO 2017, NEJM 2017), alectinib vs crizotinib

- RR 83 vs 76%

Peters, NEJM 2017

FDA approved 11/17

OS immature: HR 0.76, p=0.24



ALK– Moving 2nd generation to 1st line?

 ALTA-1L (NEJM 2018), alectinib vs crizotinib

- RR 71 vs 60%

Camidge, NEJM 2018

Not yet FDA approved for 1L



ALK– 3rd generation

 Lorlatinib
- ORR in pts after previous TKI failure, n=215: 48%

 Median DoR 12.5 mos

- Intracranial ORR, n=89, 60%

 FDA approved 11/18 for 2nd line (after 2nd gen) or 3rd line (after 
1st and 2nd gen)



After alectinib first line?

 Cancers evolve…

 ...resistance inevitably develops

 Consider biopsy at progression 
to determine next drug?

- Or empiric lorlatinib: 

 ORR 44% after 1 prior TKIs

 ORR 25% after 2 prior TKIs

 ORR 31% after 3 prior TKIs

Gainor, Cancer Discovery, 2016; ASCO Proc 2017 #9006



Immunotherapy in metastatic EGFR-Mutated NSCLC?

 Phase 2 study– advanced EGFR TKI-naïve– planned 25 EGFR+ patients

- Pembrolizumab single agent

- Primary endpoint ORR

 Results: Stopped after stage 1, 11 patients

- 1/11 had an objective response

- …and that responder was later found to be EGFR negative

- This despite 73% with PD-L1 expression >=50%

- 2 deaths within 6 months of enrollment, including 1 attributed to pneumonitis

 Take-home messages: first line IO not appropriate for EGFR and likely other 
driver mutations where targeted therapy available– poor effectiveness even
with high PD-L1... and potential toxic interaction with TKI

Lisberg, ASCO 2017
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FDA-approved oncogene-targeted agents in NSCLC
 EGFR

- Erlotinib (2009)

- Gefitinib (2015)

 Afatinib (2013)

 Dacomitinib (2018)

- Osimertinib (2015)

 ALK

- Crizotinib (2011)

 Ceritinib (2014)

 Alectinib (2015)

 Brigatinib (2017)

- Lorlatinib (2018)

Shaw A, Ann Onc 2016. Planchard D Lancet Onc 2017.

 ROS1

- Crizotinib (2016)

 n=53

 ORR 70%, mPFS 19.3mo

- Entrectinib (2019)

 N=51

 ORR 78%, DoR 24.6mo

 BRAF

- Dabrafenib/trametinib approved 2017

 1st line n=36

 ORR 64%. 14.6mo

Bare minimum for 
non-squamous NSCLC:

EGFR, ALK,
ROS1, and BRAF
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Emerging targets

 TRK fusions
- Larotrectinib

 N=55

 4 lung

- RR 76%

 Including 22% CR

- mDOR NR

 FDA approved, tumor site agnostic, 11/18

 Entrectinib also now approved, 2019 (n=54, RR 57%)

Hyman DM, ASCO Proc 2017.



Emerging targets
 MET exon 14 skipping mutation

- Often older patients, current/former smokers, sarcomatoid pathology

- 3-4% of NSCLC

 Crizotinib ORR 44%, PFS not yet reached (ASCO 2016)

- FDA breakthrough designation

 RET rearrangement

 Vandetanib ORR 53% (ASCO 2016)

 Cabozantinib ORR 38% (ASCO 2016)

- Selpercatinib (LOXO-292) ORR 85%, CNS ORR 91%, mPFS 18.4mo

 HER2 mutation

 T-DM1 ORR 33% (ASCO 2017)
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Emerging targets
 KRAS ~30% of NSCLC

- Difficult to “drug”

- KRAS G12C ~1/3 of KRAS NSCLC

 Direct inhibitors include AMG510, 
MRTX849, JNJ-74699157

- Registrational and combo studies 
available 



The NCCN NSCLC 
Guidelines panel strongly 
advises broader molecular 
profiling with the goal of 
identifying rare driver 
mutations for which 
effective drugs may already 
be available, or to 
appropriately counsel 
patients regarding the 
availability of clinical trials. 
Broad molecular profiling is 
a key component of the 
improvement of care of 
patients with NSCLC. 



You can’t treat a mutation you 
don’t know!
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Squamous cell lung ca

• No standard of care 
actionable mutations

• Lung-MAP Master 
Protocol
• Mutation testing 

either at dx or 
progression

• Start treatment after 
progression on 
chemo +/-
immunotherapy

• Match to a sub-study 
based on alteration 
(eg PI3K, FGFR) or 
non-match 
(immunotherapy)



Targeted therapies for oncogene-driven NSCLC

 EGFR: 

- Osimertinib with clear survival benefit

- Consider biopsy to determine mechanism of resistance

 ALK:

- Alectinib clear standard of care in first line

- Lorlatinib appropriate empirically in subsequent line 

- But again, may consider biopsy to determine mechanism of resistance

 And a cautionary tale
- Single agent immunotherapy does NOT work well 



Targeted therapies for oncogene-driven NSCLC

 1st generation approaches in “emerging” alterations

- FDA approvals for ROS1, BRAF, NTRK

- Other targets like MET, RET, HER2 “on deck,” some with off-label 
opportunities (NCCN can help)

- KRAS is (finally) coming!

 You can’t treat what you haven’t identified

 YOU CAN’T TREAT WHAT YOU HAVEN’T IDENTIFIED!

 Think about testing squamous cell patients, esp non-smokers, 
scant samples and mixed histology, and/or Lung-MAP

 Clinical trials!



Thank you!


