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Overview

• EGFR mutations

• KRAS G12C mutations

• ALK rearrangement

• ROS-1 rearrangement

• BRAF V600E mutation

• NTRK 1/2/3 gene fusion

• MET exon 14 skipping mutation

• RET rearrangement

• ERBB2 (HER2) mutation
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54 year-old woman diagnosed 1/7/2019 with lung adenocarcinoma
PET scan with metastases to liver, bone, multiple lymph nodes
MRI brain with 3 metastases
Stereotactic radiosurgery at MECC with Dr. Mirmiran to brain 
metastases 1/30/2019
Testing revealed elevated PD-L1 and KRAS G12C mutation
First line pembrolizumab Jan 2019 to June 2021, then treatment 
break
Progressive disease May 2022, now on Sotorasib, tolerating well
No recurrence of brain metastases, excellent performance status

Case Example

Prevalence of Driver Mutations in NSCLC

Kohno, Takashi, et al. "Beyond ALK-RET, ROS1 and other oncogene fusions in lung cancer." 
Translational lung cancer research 4.2 (2015): 156.
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Testing

• Testing generally recommended for all patients with Stage IV disease

• Next Generation Sequencing (Caris, Tempus, Foundation One, 
Guardant, etc.) allows broader panel of tests with minimal specimen

• NCCN panel recommends “broad molecular profiling,” which can also 
help identify other mutations for which a targeted therapy may 
become available

• Liquid biopsies- EGFR with 94%, ALK with 95.7% concordance with 
tissue

• Clinical Trials: Biodesix BDX-00146 INSIGHT, Alchemist trial, 
LUNGMAP trial for second-line

Schwartzberg, Lee Steven, et al. "Clinical concordance study of a 17-gene liquid biopsy NGS 
panel for non-small cell lung cancer (NSCLC)." (2018): e21065-e21065.
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EGFR mutation

• Most common mutation deletion exon 19 (45%), point mutation exon 21, others

• First generation: Gefitinib (3rd line 2003, then withdrawn, 2015 for EGFR+), 
Erlotinib (2004 2nd line, 2010 maintenance), Afatinib (2013); PFS ~7 to 11 months

• Second generation: Dacomitinib (2018)

• T790M mutation positive- Osimertinib (2015, first-line 2018)

• Osimertinib is now first-line standard of care for metastatic disease

• Approved as adjuvant therapy for Stage IB-IIIA resected lung cancer with Exon 19 
deletion or L858R mutation

• Exon 20 insertion mutations (10% of mutations) do not respond well to standard 
dose TKIs. Treated with first line chemo and second line Amivantamab or 
Mobocertinib

• If progression- Rebiopsy

J Soria et al. N Engl J Med 2018;378:113-125.

Progression-free Survival and Overall Survival.
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Y Wu et al. N Engl J Med 2020;383:1711-1723.

Adjuvant Osimertinib

Toxicities

• Rash, itching

• Diarrhea (46%)

• Paronychia (nail infection, 25%)

• Mouth sores

• Corneal irritation, conjunctivitis, liver toxicity (especially with first 
generation TKIs)

• Osimertinib better tolerated, but increased risk of immune related 
toxicity after immunotherapy
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ALK (Anaplastic Lymphoma Kinase fusion)

• Available options are crizotinib (1st generation, 2011), brigatinib, 
ceritinib, alectinib, lorlatinib

• Alectinib, brigatinib, and lorlatinib have emerged as the preferred 
first-line options

• Toxicities: Nausea, vomiting, diarrhea, LFT abnormalities, 
pneumonitis, QT prolongation, visual disturbance (crizotinib), 
decreased cognitive function (lorlatinib)

• Clinical Trials: ALK+ (ALCHEMIST) adjuvant therapy with crizotinib

Treated with first line chemo/immunotherapy
Second line fam-trastuzumab deruxtecan (Enhertu)
Median PFS 8.2 months, OS 17.8 months
Pneumonitis (13%) and interstitial lung disease 
(5%) out of 91 patients
16 patients had drug discontinued and 8 had it 
interrupted

ERBB2 (HER2) mutation
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KRAS G12C

Unlike other mutations, associated with smoking
Sotorasib approved as a second line therapy
Toxicities: liver function test abnormalities, diarrhea, 
anemia, hepatitis, edema, muscle and joint pain, 
pneumonitis/ILD, and hyponatremia
Median PFS 6.8 months, OS 12.5 months
Disease control in 80.6%

Other Driver Mutations

• ROS-1: crizotinib, entrectinib, ceritinib

• BRAF: dabrafenib/trametinib, single-agent dabrafenib, vemurafenib

• NTRK fusion (across many tumor types): larotrectinib, entrectinib

• MET exon 14 skipping mutation: capmatinib, tepotinib

• RET rearrangements: selpercatinib, pralsetinib
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Future Directions

• Adjuvant targeted therapy- will we see an increase in overall survival 
or are we “kicking the can down the road”

• Resistance to immunotherapy in patients with driver mutations- can it 
be overcome

• Further mutations to be identified

• Chimeric Antigen Receptor T Cell therapy in NSCLC

Summary

 Standard of care to look for targetable mutations in all metastatic 
NSCLC cases

 Targeted therapy significantly improves outcomes, and is improving in 
tolerability

 Targeted therapy in early stage lung cancer (osimertinib)

 Methodist Estabrook Cancer Center is a leader in the region, with 
many relevant clinical trials available for our patients
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