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Which biomarker tests should a patient 
with non-small cell lung cancer receive?

Fact Sheet

Unmet need in lung cancer

At diagnosis, ~70% of patients with NSCLC have locally advanced or metastatic disease3

•	 Lung cancer is the second most commonly diagnosed cancer and the leading cause of cancer-related death worldwide1

•	 Non-small cell lung cancer (NSCLC) accounts for the majority (80–85%) of all cases of lung cancer2 

•	 	Although treatment advances have led to improvements in survival, the overall prognosis for NSCLC remains poor4

Specific subtyping of all NSCLCs is necessary for therapeutic 
decision making

Predictive biomarker testing aims to match patients with the most appropriate treatment for their tumour5,6

•	 The biomarkers used in advanced NSCLC fall into two main categories:
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Mutation testing

•	 Patients are tested for specific activating or sensitising mutations that have been identified in the EGFR, ALK, 
ROS1, BRAF, ERBB2 (HER2), KRAS G12C, MET, NTRK and RET genes of advanced NSCLC tumours5,7–9  

	− EGFR mutations include activating and sensitising mutations in exons 18–21 of EGFR7

	− Most common EGFR mutations comprise deletions in exon 19 and the L858R substitution mutation in exon 21.  
	 The T790M exon 20 substitution mutation is only rarely found in EGFR-TKI-naïve disease but is the most frequent  
	 cause of resistance to first- and second-generation EGFR-TKIs7

•	 Drugs that have been designed to specifically target the relevant mutant proteins or molecular pathways can be used for 
treatment following a positive test5,7,8 

•	 Studies have shown that targeted therapies have greater efficacy than the previous standard of care in patients with EGFR, 
ALK, ROS1, BRAF, ERBB2 (HER2), KRAS G12C, MET, NTRK and RET mutation positive NSCLC tumours10 

•	 If available, multiplex platforms (NGS) for molecular testing are preferable7

	− cfDNA (liquid biopsy) can be used to test for oncogenic drivers as well as resistance mutations, but all patients with a 
	 negative cfDNA blood test still require tissue biopsy7

PD-L1 testing
•	 Anti-programmed cell death-1 (PD-1)/programmed cell death ligand-1 (PD-L1) immunotherapy is a treatment option for 

advanced NSCLC tumours that have tested negative for EGFR (select mutations), ALK, ROS1, BRAF, MET, NTRK and 
RET mutations6–9

•	 PD-L1 testing allows tumours to be classed as either PD-L1 high or PD-L1 low/negative based on the level of PD-L1 
expression in tumour cells and/or tumour infiltrating immune cells6

•	 Studies have shown that anti-PD-1/PD-L1 immunotherapy, alone or in combination with chemotherapy, can have greater 
efficacy in patients with tumours expressing higher levels of PD-L16,7,11

	− The predictive nature of PD-L1 expression levels in patients with NSCLC has been reported in a number of key trials 	
	 evaluating anti-PD-1/PD-L1 immunotherapy, including KEYNOTE-001 (NCT01295827), KEYNOTE-024 (NCT02142738), 	
	 CheckMate 057 (NCT01673867) and POSEIDON (NCT03164616)11–14
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Figure. Summary of guidelines for selecting treatments on the basis of test results7,9
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 *The information is a broad representation of biomarker testing in NSCLC, adapted from guidelines, and does not summarise all aspects of testing. Routine mutation testing is not recommended in patients with  
unequivocal diagnosis of squamous cell carcinoma; †ALK specific TKI is also recommended for patients with ALK-positive advanced NSCLC; ‡including exon 19 deletion, exon 21 L858R mutation, S768I, L861Q  
and/or G719X mutations;7,9 §VEGFi only in combination with erlotinib; ‖Recommendations for patients with Performance Status 0–2 and who have tested negative for EGFR, ALK, ROS1, BRAF, ERBB2 (HER2), 
KRAS G12C, MET, NTRK and RET mutations7,9

Ab, antibody; BRAFi, BRAF V600E inhibitor; chemo, chemotherapy; KRASi, Kirsten rat sarcoma viral oncogene homolog inhibitor; MEKi, MEK inhibitor; TKI, tyrosine kinase inhibitor; TPS, tumour proportion score;  
TRK, tropomycin receptor kinase; VEGFi, vascular endothelial growth factor inhibitor
Adapted with permission from the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for Non Small Cell Lung Cancer V.1.2024. © 2023 National Comprehensive Cancer Network, Inc. All rights 
reserved. The NCCN Guidelines® and illustrations herein may not be reproduced in any form for any purpose without the express written permission of NCCN. To view the most recent and complete version of the 
NCCN Guidelines, go online to NCCN.org. The NCCN Guidelines are a work in progress that may be refined as often as new significant data becomes available

Implications in the clinic

•	 Testing a portfolio of established biomarkers can help identify patients with NSCLC who are most likely to benefit from 
particular treatment options5−8

Summary

•	 There remains significant unmet need for improving outcomes in patients with NSCLC

•	 Testing for predictive biomarkers provides an opportunity to improve outcomes by assigning patients to the most 
appropriate treatment

•	 Patients with NSCLC whose tumours habour EGFR, ALK, BRAF, ROS1, ERBB2 (HER2), KRAS G12C, MET, NTRK and RET 
aberrations should be assigned to the appropriate targeted therapy

•	 Broad genomic profiling may be the most informative approach to identify potential resistance mechanisms, and repeat 
profiling may be necessary throughout a patient’s treatment plan

•	 NSCLC patients who have PD-L1 high (TC ≥50%) tumours (but are negative for the EGFR, ALK, ROS1, BRAF, ERBB2 (HER2), 
KRAS G12C, MET, NTRK and RET tests) should be considered for anti-PD-1/PD-L1 immunotherapy
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