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Lung Cancer Overview

Prevalence1:

Prevalence, incidence, and risk factors  
in the United States1–3

While smoking is a major risk factor for lung cancer, an increasing proportion 
of patients with lung cancer are never-smokers4,5

610,816 people 
living with lung and bronchus  
cancer in 2021*

~5.7% of men and women will be diagnosed with 
lung and bronchus cancer at some point during 
their lifetimes

Incidence3:
226,650 cases  
in 2025*

Third most common type  
of cancer of all new cancer cases 

11.1%

Risk factors2,3

Cigarette 
smoking

Passive smoke 
inhalation

Older age Radon 
exposure

Asbestos 
exposure

Family history 
(genetics)

Lung damage 
from inflammation 
and infection

Race/
ethnicity

*Estimated.
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Survival rates for lung cancer

Deaths in 20253*: 
124,730 deaths

Lung and bronchus cancer account for

11.1% 20.2%of all new 
cancer cases 

of all cancer 
deaths 

Five-year relative 
survival rates  
(2014–2020)1

Overall: 26.7%

63.7% 8.9%Localized 
(stage I)

Metastatic 
(stage IV)
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Three-year relative survival in metastatic lung cancer subtypes6

Changes in the clinical understanding of lung cancer and the development of  
new treatment options are positively impacting patient outcomes3,8

First actionable biomarker7

*Estimated.3
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Impact of biomarker-informed treatment in NSCLC

Frequency of oncogenic driver alterations 
in NSCLC (adenocarcinoma)9,10

Driver alteration Frequency (%)

ALK rearrangement
BRAF V600E mutation
EGFR exon 19 deletion and 
exon 21 L858R substitution mutation
EGFR exon 20 insertion mutation
Other EGFR mutation
HER2 exon 20 insertion mutation
KRAS G12C mutation
Other KRAS mutation
MET exon 14 skipping
NRG1 gene fusion
NTRK rearrangement
RET rearrangement
ROS1 rearrangement
No actionable alteration

3.8
2.1

16.3

1.3
1.6

2.3
15.0
10.3
3.0
0.3
0.23
1.7

2.6
39.8

Since 2011, the FDA has approved 
biomarker-informed therapies for 

patients with one of11*:

biomarkers  
in mNSCLC11

biomarkers in 
earlier stages 
of NSCLC

3

Real-world, retrospective studies indicate that receipt of biomarker-matched 
therapy impacts patient outcomes

One study of more than 4000 patients with NSCLC explored associations between tumor genomics 
and clinical outcomes from 2011 to 201712†

0		  5		  10		  15		  20

Received National 
Comprehensive Cancer 

Network® (NCCN®)-
recommended 

matched therapy

Did not receive 
matched therapy

Median OS

18.6 months

11.4 months

*NCCN makes no warranties of any kind whatsoever regarding their content, use or application and disclaims any responsibility for their application or use in any way. 
†Among patients with advanced disease, defined as stage IIIB/IV disease at diagnosis or recurrent/metastatic disease at any stage, who have a mutation in an  
NCCN-listed gene.12



Lung Cancer Overview

Ensuring patients receive biomarker-informed care  
impacts outcomes13

In another study, the impact of the biomarker testing panel size 
was assessed14

Impact of biomarker testing in NSCLC

One retrospective study found that patients with a driver alteration had different outcomes depending 
on the type and timing of treatment given13

28.8-month median overall survival
In patients receiving biomarker-
informed treatment

16.5-month median overall survival
In patients receiving treatment* 
before receiving test results

With large-panel 
(>52 genes) testing

32% of patients
had ≥1 actionable biomarker

With small-panel 
(≤52 genes) testing:

14% of patients
had ≥1 actionable biomarker

With a larger panel, there was a higher likelihood of matched therapy  
in any line (OR, 3.2 compared with small panel)

Opportunity to optimize

Comprehensive biomarker testing, per guidelines,  
is critical for optimal therapy selection13

*Chemotherapy, ICI, or both.13
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mNSCLC is defined by molecular drivers, many 
of which are actionable​9,15

>1 out of every 2
patients have 1 of the 10 currently 
actionable driver alterations9,11,15*

~1 out of every 5
patients have 1 of the 9 less common 
actionable driver alterations9,10,15† 

PD-L1 is also an actionable biomarker  
in mNSCLC​16,17

Two retrospective studies demonstrated that patients with driver 
mutations, may also overexpress PD-L1, reporting that16,17:

Up to 
~50% 

of patients with  
EGFR mutation

Up to 
~65% 

of patients with  
ALK translocation

were also PD-L1+ (TPS ≥1%)16,17

>50% of patients with mNSCLC are PD-L1+16,17

•	 PD-L1 is a protein biomarker, not a driver alteration17

•	 PD-L1 may help predict patient response to ICIs16,17

*NCCN makes no warranties of any kind whatsoever regarding their content, use or application and disclaims any responsibility for their application or use in any way. 
†Less common driver alterations refers to drivers with a prevalence of less than 5%.



Lung Cancer Overview

Targeted therapy or immunotherapy?

In clinical practice, patients are sometimes started on 
immunotherapy before receiving full biomarker testing results 
due to the relative speed of obtaining PD-L1 results.13 However:

Real-world data indicate that patients with driver alterations may have lower response  
rates to immunotherapy13,22

Opportunity to optimize

Wait for full biomarker testing results​ prior to 
initiating 1L therapy, if clinically feasible11†

ORR* in patients receiving  
matched, targeted therapy  

can be as high as 83%18,19

83% 

Response rates* reported 
in ICI monotherapy trials 
ranged from 27%–39%20,21

27%–
39%

In clinical trials: Real-world data:

In a study involving patients with driver 
alterations receiving ICI as monotherapy, 
ORR ranged from 0%–26%, depending on 

the alteration22

0%–
26%

Studies have reported that concurrent treatment or treatment with targeted therapy following ICI  
can lead to SAEs, including higher risk of23–27:

Pneumonitis
(grades 3–5)

Interstitial lung disease
(grades 3–4)

Hepatotoxicity
(grades 3–4)

ASCO guidelines state: 
“In cases where patients must start therapy for immediate symptom control or to avoid risk of imminent 
deterioration, initial treatment with chemotherapy without immunotherapy is appropriate if a driver 
alteration is suspected.
Treatment can be adjusted when biomarker testing results are available.”24

*ORR was not a primary endpoint in these clinical trials.18–20  
†NCCN makes no warranties of any kind whatsoever regarding their content, use or application and disclaims any responsibility for their application or use in any way.
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Complete biomarker testing requires 
testing for different biomarker types

Testing capabilities differ by methodology

Driver alterations:  
Can be the result of a number of different types of genetic alterations28,29 Protein biomarker

CNV28 Fusion/
rearrangement28 INDEL28 SNV28

A deletion or 
insertion of a  
larger segment  
of DNA28

A chromosome 
breaks and the 
fragmented 
pieces re-attach 
to different 
chromosomes28

Addition or deletion 
of ≥1 nucleotides 
into a segment  
of DNA28

Substitution  
of 1 nucleotide  
for another28

A protein found on 
cells in tissue or 
bodily fluids29

MET amplifications 
are an emerging 
biomarker in 
NSCLC28,30

ALK, NTRK, RET, 
ROS128,30

EGFR, HER2, 
METex1428,30

BRAF, EGFR,  
HER2, KRAS28,30 PD-L130

Actionable biomarkers in mNSCLC28,30

Driver gene Driver alteration Alteration type

EGFR31 Exon 19
Exon 20
Exon 21

Deletion
Insertion*
SNV (L858R)

MET32 METex14 2- to 193-bp 
deletion, SNV

RET33 RET fusion Wide range of 
fusions†

Oncogenes can have multiple actionable driver 
alterations or alteration types

For example:

Options for detecting these alterations include

PCR NGS

Tests for individual, 
known alterations34,35

Sequences DNA 
samples and identifies 
alteration by comparing 
with a normal/control 
sample34,36

There are many sequence options for insertions, 
deletions (if more than a point deletion), and fusions. 
NGS is the optimal test that can detect multiple 
driver alterations simultaneously34

*There may be >100 insertion options in EGFR exon 20.31 
†In a recent study, 61 novel RET fusions were identified across solid tumor types.33
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Guideline recommendations for  
biomarker testing in NSCLC

Biomarker NCCN11* CAP/IASLC/
AMP37 ASCO38,39 Testing technology10,30

ALK NGS, FISH (historical standard),  
IHC (validated against FISH)

BRAF Any appropriate, validated technology, 
subject to external quality assurance

EGFR Any appropriate, validated technology, 
subject to external quality assurance

ERBB2/HER2 NGS

KRAS NGS, RT-PCR, pyrosequencing

MET NGS, IHC, FISH

NRG1 NGS 

NTRK NGS, IHC, FISH, RT-PCR

PD-L1 IHC

RET NGS, FISH, RT-PCR

ROS1 NGS, FISH (trial-validated standard), IHC 
to select for confirmatory FISH

    Testing recommended     Expanded panel testing recommended     No guideline recommendations to date

Guidelines from multiple US organizations recommend testing for all actionable  
biomarkers in mNSCLC, often via expanded panel testing11,37–39*

*NCCN makes no warranties of any kind whatsoever regarding their content, use or application and disclaims any responsibility for their application or use in any way.
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Biomarkers are integral to the  
treatment of NSCLC

The lung cancer treatment landscape continues to evolve with 
approaches focused on biomarker-informed treatment40–42

Patient outcomes are linked to comprehensive biomarker testing 
for targeted therapies13,14

Guideline-recommended treatment for lung cancer is 
comprehensive broad-based testing11,37,39,43* 

*NCCN makes no warranties of any kind whatsoever regarding their content, use or application and disclaims any responsibility for their application or use in any way.



ALK, anaplastic lymphoma kinase; AMP, Association for Molecular Pathology; ASCO, American Society of Clinical Oncology; BRAF, B-Raf proto-oncogene, serine/
threonine kinase; CAP, College of American Pathologists; CNV, copy number variant; DNA, deoxyribonucleic acid; EGFR,  epidermal growth factor receptor;  
ERBB2, erb-b2 receptor tyrosine kinase 2; FDA, U.S. Food and Drug Administration; FISH, fluorescence in situ hybridization; HER2, human epidermal growth factor receptor 
2; IASLC, International Association for the Study of Lung Cancer; ICI, immune checkpoint inhibitor; IHC, immunohistochemistry; INDEL, insertion or deletion; KRAS, Kristen 
rat sarcoma virus; MET, mesenchymal epithelial transition; mNSCLC, metastatic non-small cell lung cancer; mSCLC, metastatic small cell lung cancer; NCCN, National 
Comprehensive Cancer Network; NGS, next-generation sequencing; NRG1, neuregulin 1; NSCLC, non-small cell lung cancer; NTRK, neurotrophic tyrosine receptor kinase; 
OR, odds ratio; ORR,  objective response rate; OS, overall survival; PCR, polymerase chain reaction; PD-L1, programmed death-ligand 1; RET, receptor tyrosine kinase;  
ROS1, ROS proto-oncogene 1, receptor tyrosine kinase; RT-PCR, reverse transcription polymerase chain reaction; SAE, serious adverse event; SNV, single-nucleotide 
variant; TPS, tumor proportion score.

References: 1. SEER Cancer Stat Facts: Lung and Bronchus Cancer. National Cancer Institute. Accessed March 14, 2025. https://seer.cancer.gov/statfacts/html/lungb.html 
2. de Groot PM, Wu CC, Carter BW. The epidemiology of lung cancer. Transl Lung Cancer Res. 2018;7(3):220–233. 3. Siegel RL, Kratzer TB, Giaquinto AN, et al. Cancer 
statistics, 2025. CA Cancer J Clin. 2025;75:10–45. 4. Clark SB, Alsubait S. Non-Small Cell Lung Cancer. StatPearls Publishing. Accessed March 14, 2025. https://www.ncbi.
nlm.nih.gov/books/NBK562307/ 5. Pelosof L, Ahn C, Gao A, et al. Proportion of never-smoker non-small cell lung cancer patients at three diverse institutions. J Natl Cancer 
Inst. 2017;109(7):djw295. doi:10.1093/jnci/djw295 6. SEER*Explorer: An interactive website for SEER cancer statistics [Internet]. Surveillance Research Program, National 
Cancer Institute. Updated June 27, 2024, https://seer.cancer.gov/statistics-network/explorer/ Data source(s): US Mortality Data (1969–2022), National Center for Health 
Statistics, CDC.​ 7. Šutić M, Vukić A, Baranašić J, et al. Diagnostic, predictive, and prognostic biomarkers in non-small cell lung cancer (NSCLC) management. J Pers Med. 
2021;11:1102. doi:10.3390/jpm11111102 8. Villaruz LC, Socinski MA, Weiss J. Guidance for clinicians and patients with non-small cell lung cancer in the time of precision 
medicine. Front Oncol. 2023;13:1124167. doi:10.3389/fonc.2023.1124167 9. Tan AC, Tan DSW. Targeted therapies for lung cancer patients with oncogenic driver molecular 
alterations. J Clin Oncol. 2022;40(6):611–625. 10. Li H, Xu L, Cao H, et al. Analysis on the pathogenesis and treatment progress of NRG1 fusion-positive non-small cell lung 
cancer. Front Oncol. 2024;14:1405380. doi:10.3389/fronc.2024.1405380 11. Referenced with permission from the NCCN Clinical Practice Guidelines in Oncology (NCCN 
Guidelines®) for Non-Small Cell Lung Cancer V.3.2025. © National Comprehensive Cancer Network, Inc. 2025. All rights reserved. Accessed January 20, 2025. To view the 
most recent and complete version of the guideline, go online to NCCN.org. 12. Singal G, Miller PG, Agarwala V, et al. Association of patient characteristics and tumor 
genomics with clinical outcomes among patients with non-small cell lung cancer using a clinicogenomic database. JAMA. 2019;321(14):1391–1399. 13. Scott JA, Lennerz J, 
Johnson ML, et al. Compromised outcomes in stage IV non-small-cell lung cancer with actionable mutations initially treated without tyrosine kinase inhibitors: a retrospective 
analysis of real-world data. JCO Oncol Pract. 2023;20(1):145–153. 14. Wallenta Law J, Bapat B, Sweetnam C, et al. Real-world impact of comprehensive genomic profiling on 
biomarker detection, receipt of therapy, and clinical outcomes in advanced non-small cell lung cancer. JCO Precis Oncol. 2024;8:e2400075. doi:10.1200/PO.24.00075  
15. Chevallier M, Borgeaud M, Addeo A, et al. Oncogenic driver mutations in non-small cell lung cancer: past, present and future. World J Clin Oncol. 2021;12(4):217–237.  
16. Dietel M, Savelov N, Salanova R, et al. Real-world prevalence of programmed death ligand 1 expression in locally advanced or metastatic non-small cell lung cancer: the 
global, multicenter EXPRESS study. Lung Cancer. 2019;134:174–179. 17. D’Incecco A, Andreozzi M, Ludovini V, et al. PD-1 and PD-L1 expression in molecularly selected non-
small cell lung cancer patients. Br J Cancer. 2015;112(1):95–102. 18. Peters S, Camidge DR, Shaw AT, et al. Alectinib versus crizotinib in untreated ALK-positive non-small cell 
lung cancer. N Engl J Med. 2017;377(9):829–838. 19. Soria JC, Ohe Y, Vansteenkiste J, et al. Osimertinib in untreated EGFR-mutated advanced non–small-cell lung cancer. 
N Engl J Med. 2018;378(2):113–125. 20. Mok TS, Wu YL, Kudaba I, et al. Pembrolizumab versus chemotherapy for previously untreated, PD-L1-expressing, locally advanced 
or metastatic non-small-cell lung cancer (KEYNOTE-042): a randomised, open-label, controlled, phase 3 trial. Lancet. 2019;393(10183):1819–1830. 21. Hellmann MD, Paz-
Ares L, Bernabe Caro R, et al. Nivolumab plus ipilimumab in advanced non-small-cell lung cancer. N Engl J Med. 2019;381(21):2020–2031. 22. Mazieres J, Drilon A, Lusque A, 
et al. Immune checkpoint inhibitors for patients with advanced lung cancer and oncogenic driver alterations: results from the IMMUNOTARGET registry. Ann Oncol. 
2019;30(8):1321–1328. 23. Desai A, Dimou A. Toxicity from sotorasib after immune checkpoint inhibitors: a note of caution and reflections of future advancements in the 
field. J Thorac Oncol. 2023;18(10):1265–1267. 24. Jaiyesimi IA, Leighl NB, Ismaila N, et al. Therapy for stage IV non-small cell lung cancer with driver alterations: ASCO living 
guideline, version 2023.3. J Clin Oncol. 2024;42(11):e1–e22. 25. Somasundaram A, Socinski MA, Villaruz LC. Immune checkpoint blockade in oncogene-driven non-small-cell 
lung cancer. Drugs. 2020;80(9):883–892. 26. Lin JJ, Chin E, Yeap BY, et al. Increased hepatotoxicity associated with sequential immune checkpoint inhibitor and crizotinib 
therapy in patients with non-small-cell lung cancer. J Thorac Oncol. 2019;14(1):135–140. 27. Schoenfeld AJ, Arbour KC, Rizvi H, et al. Severe immune-related adverse events 
are common with sequential PD-(L)1 blockade and osimertinib. Ann Oncol. 2019;30(5):839–844. 28. Chakravarty D, Johnson A, Sklar J, et al. Somatic genomic testing in 
patients with metastatic or advanced cancer: ASCO provisional clinical open. J Clin Oncol. 2022;40(11):1231–1258. 29. Piñero J, Rodriguez Fraga PS, Valls-Margarit J, et al. 
Genomic and proteomic biomarker landscape in clinical trials. Comput Struct Biotechnol J. 2023;21:2110–2118. 30. Kerr KM, Bibeau F, Thunnissen E, et al. The evolving 
landscape of biomarker testing for non-small cell lung cancer in Europe. Lung Cancer. 2021;154:161–175. 31. Riess JW, Gandara DR, Frampton GM, et al. Diverse EGFR exon 
20 insertions and co-occurring molecular alterations identified by comprehensive genomic profiling of NSCLC. J Thorac Oncol. 2018;13(10):1560–1568. 32. Feng Y, Feng G, 
Lu X, et al. Exploratory analysis of introducing next-generation sequencing-based method to treatment-naïve lung cancer patients. J Thorac Dis. 2018;10(10):5904–5912. 
33. Parimi V, Tolba K, Danziger N, et al. Genomic landscape of 891 RET fusions detected across diverse solid tumor types. NPJ Precis Oncol. 2023;7(1):10. doi:10.1038/
s41698-023-00347-2 34. Pennell NA, Arcila ME, Gandara DR, et al. Biomarker testing for patients with advanced non-small cell lung cancer: real-world issues and tough 
choices. Am Soc Clin Oncol Educ Book. 2019;39:531–542. 35. Liam CK, Mallawathantri S, Fong KM, et al. Is tissue still the issue in detecting molecular alterations in lung 
cancer. Respirology. 2020;25:933–943. 36. Hardwick SA, Deveson IW, Mercer TR. Reference standards for next-generation sequencing. Nat Genet. 2017;18:473–484.  
37. Lindeman NI, Cagle PT, Aisner DL, et al. Updated molecular testing guideline for the selection of lung cancer patients for treatment with targeted tyrosine kinase 
inhibitors: guideline from the College of American Pathologists, the International Association for the Study of Lung Cancer, and the Association for Molecular Pathology.  
J Thorac Oncol. 2018;13(3):323–358. 38. Sholl LM, Awad M, Basu Roy U, et al. Programmed death ligand-1 and tumor mutation burden testing of patients with lung cancer 
for selection of immune checkpoint inhibitor therapies: guideline from the College of American Pathologists, Association for Molecular Pathology, International Association 
for the Study of Lung Cancer, Pulmonary Pathology Society, and LUNGevity Foundation. Arch Pathol Lab Med. 2024;148(7):757–774. 39. Kalemkerian GP, Narula N, Kennedy 
EB, et al. Molecular testing guideline for the selection of patients with lung cancer for treatment with targeted tyrosine kinase inhibitors: American Society of Clinical 
Oncology endorsement of the College of American Pathologists/International Association for the Study of Lung Cancer/Association for Molecular Pathology clinical 
practice guideline update. J Clin Oncol. 2018;36(9):911–919. 40. Thai AA, Solomon BJ, Sequist LV, et al. Lung cancer. Lancet. 2021;398(10299):535–554. 41. Gazdar AF. 
Should we continue to use the term non-small cell lung cancer? Ann Oncol. 2010;21(suppl 7):vii225–vii229. 42. Johnson DH, Fehrenbacher L, Novotny WF, et al. Randomized 
phase II trial comparing bevacizumab plus carboplatin and paclitaxel alone in previously untreated locally advanced or metastatic non-small cell lung cancer. J Clin Oncol. 
2004;22(11):2184–2191. 43. Singh N, Jaiyesimi IA, Ismaila N, et al. Therapy for stage IV non-small-cell lung cancer without driver alterations: ASCO living guideline, version 
2023.1. J Clin Oncol. 2023;41(15):e51–e62. doi:10.1200/JCO.23.00282



Data rates may apply

Data rates may apply

Solutions start with 
a conversation 

Take action and speak to 
J&J Precision Medicine
jnjprecisionmedicine.com/contact

Visit our website! 
For additional resources on 
Precision Medicine, visit
jnjprecisionmedicine.com

© Johnson & Johnson and its affiliates 2025 04/25 cp-506364v2

https://jnjprecisionmedicine.com/contact?utm_source=qr_code&utm_medium=digital&utm_campaign=lung&utm_content=overview_contact
https://jnjprecisionmedicine.com?utm_source=qr_code&utm_medium=digital&utm_campaign=lung&utm_content=overview

