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Re-arrangements of ALK in NSCLC

Shaw AT, et al.  J Clin Oncol 29:15s, 2011 (suppl; abstr 7507)
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• 1.1a: Recommendation: EGFR molecular testing 
should be used to select patients for EGFR-targeted 
TKI therapy, and patients with lung 
adenocarcinoma should not be excluded from 
testing on the basis of clinical characteristics. 

• 1.1b: Recommendation: ALK molecular testing 
should be used to select patients for ALK-targeted 
TKI therapy, and patients with lung 
adenocarcinoma should not be excluded from 
testing on the basis of clinical characteristics. 



Ways to do Molecular Testing

• PCR
• FISH
• IHC
• NGS

• Limited
• Extensive Panels



Complete Exon Sequencing vs. Hotspot Testing - EGFR
Testing for the Two Most Common Hotspots Misses 15% of the Targets

Cheng et al. 2012 Modern Pathology. Note that EGFR T790M is 1% of the 
total but after TKIs may be 50% of the total.





Figure 3. (A) H&E of inflammatory myofibroblastic tumor. Streaming fascicles of spindle cells admixed with few lymphocytes. (B) ALK 
antibody clone 5A4 from Leica Biosystems – at 1:100 with pressure cooker antigen retrieval. Diffuse cytoplasmic positivity
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Available EGFR TKIs

• Gefitinib 
• Erlotinib 
• Afatinib
• Dacomitinib 
• Osimertinib



N Engl J Med 2018; 378:113-125

Osimertinib vs. 1st Generation TKI



Alternatives to Osimertinib as First Line

• Sequencing
• EGFR 1st or 2nd generation TKI followed by osimertinib if T790m+ or by chemo 

if T790 neg.

• Combination with VEGF inhibition
• 1st generation TKI + Bevacizumab 
• 1st generation TKI + Ramucirumab

• Combination with Chemotherapy
• 1st generation TKI + Pemetrexed/Carbo 



Ramucirumab Plus Erlotinib



Journal of Clinical Oncology38, no. 2 (January 10, 2020) 115-123.

Gefinitib Plus Chemotherapy



Available ALK TKIs

• Crizotinib
• Ceritinib
• Alectinib
• Brigatinib
• Lorlatinib





7%)





Preferences for First Line

• EGFR mutant
• Osimertinib
• Afanitib for rare EGFR mutations
• 1st generation TKI + Chemo or + Bev if osimertinib not available

• ALK Rearranged
• Alectinib
• Alternative Brigatinib
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Preferences for Second Line and Beyond in EGFR mutants

• Biopsy of a Progressive Site, Highly recommended

• If no TKIs were previously used, add a TKI. Osimertinib preferred, especially if
brain mets or T790m.

• If 1st or 2nd generation TKI used in first line, osimertinib is recommended if T790m
present or brain mets are only progressing site. Otherwise, either add chemo to
the TKI or use chemo alone.

• Adding a VEGF interacting agent can be considered if above fails.

• Chemo as per small cell, if small cell transformation.



Resistance to ALK Inhibitors

Cancer Discovery 7(2); 1-19, 2017



Cancer Discovery 7(2); 1-19, 2017
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Conclusions
• The Identification of EGFR mutations and ALK rearrangements in

NSCLC has led to significant advances for the survival and quality of
life of a substantial fraction of lung cancer patients.

• Several therapeutic alternatives are available for the frontline
treatment and for patients experiencing subsequent progression.

• Technological advances in tissue and cell free DNA sequencing have
poised us for a more informed choice of these alternatives.



MOC Question
Which one of the statements below is less likely to be true

1. Treatment with first generation or second generation tyrosine kinase
inhibitors can be considered for first line treatment in patients with EGFR
mutated lung cancer and metastatic disease.

2. Immuno histochemistry can be used as a method to diagnose ALK
rearranged lung cancer.

3. Biopsy is not necessary in the recurrence setting for patients with ALK 
rearranged and EGFR mutated lung cancer previously treated with a 
tyrosine kinase inhibitor, as advances in cell free DNA testing can provide 
guidance to the next strategy of treatment in a less invasive way.

4. Given the approval of several second and third generation ALK inhibitors,
there is no reason no consider the use of crizotinib either in the first line or
recurrence setting.


