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▪ Germline predisposition is present in NSCLC and enriched in patients with 

suggestive personal/family cancer history and oncogene-driven tumors, though no 

single feature is sufficiently specific. 

▪ Given the potential implications for both patients and families, germline testing should 

be considered in selected patients with NSCLC.

JC. Laguna1,2,3, M. Jiménez2, A. Moll1, J. Mena-Guerrero2,

M. Potrony4, M. Ferriol-Galmés2,5, T. Gorria1,2,3, D. Anguita1,         

A. Montes1, M. Rota2, M. Meazza-Prina2, J. Bakkali2, M. Janin2,     

C. Badenas4,  L. Moreno6,   E. Grau6, O. Castillo2, L. Lopez-

Vilaro7, N. Reguart1,2,3, A. Arcocha1, JA Puig-Butillé4, C. Teixidó2,6, 

T. Ramón y Cajal1,2, L. Mezquita1,2,3

REFERENCES

laguna@recerca.clinic.cat 1. Medical Oncology Department, Hospital Clinic Barcelona, Spain; 2. Translational Genomics and Targeted Therapeutics in Solid Tumors, IDIBAPS, Spain;  3. Department of Medicine, University of Barcelona, 4. Department Biochemistry & Molecular Genetics, Molecular 

Biology CORE laboratory, Hospital Clinic de Barcelona, Spain; 5. Department of Computer Architecture, Universidad Politécnica de Cataluña, Barcelona, Spain; 6. Gastroenterology Department, Hospital Clinic Barcelona, Spain; 7. Pathology Department, Hospital Clinic de 

Barcelona, Spain

• Recent data establish that the prevalence of

pathogenic germline variants (PGV) in cancer

presdisposing genes among patients with lung

cancer ranges between 4-15%1-5

• In contrast to other solid tumors, the clinical

(patient), pathological and molecular

phenotypes (tumor) of patients with lung

cancer harboring PGVs is unknown leading to

under-reconigtion of germline predisposition in

lung cancer.

OBJECTIVE

To define the clinical-molecular profile of PGV-

carriers in NSCLC and identify a high-risk 

population. 

• Prospective study  of 365 patients with all-

stages NSCLC treated at Hospital Clinic of 

Barcelona (Spain) between Oct/2020 and 

Jan/2025.

• Patients had a structured interview to collect

personal and family history of cancer (3-

generation pedigree), demographic data, and

exposure to environmental and occupational

carcinogens. Clinical and molecular data was

collected from medical records.

• Patients were classified as “high genetic 

risk” if they met ≥1 of the following: LC at ≤55 

years; ≥2 primary tumors; ≥2 first- or second-

degree relatives with LC; or ≥3 relatives with 

any cancer (≥1 diagnosed before 60 years of 

age). Patients who did not meet any of these

criteria were classified as “low genetic risk”. 

• Germline whole-exome sequencing (WES) 

has been performed in 163 patients and PGVs 

in 162 cancer-predisposing genes were 

analyzed and categorized as high penetrance 

(RR >4), moderate penetrance (RR 2–4), or 

low penetrance genes (RR <2)6. 

Baseline characteristics N=365 (%) 

Age Median, range 67 (30-90)

Gender Male 207 (57)

Female 158 (43)

Smoking 

status

Ever-smokers 302 (83)

Non-smokers 63 (17)

Histology Adenocarcinoma 267 (73)

Squamous 54 (15)

Others 44 (12)

Stage at 

diagnosis

Stage IV 196 (54)

Stage I-III 169 (46)

PDL1 

status

≤1% 124 (34)

1-49% 98 (27)

≥50% 95 (26)

No data 48 (13)

Molecular 

status

Driver* 229 (63)

No Driver 126 (34)

Missing 10 (3) 

*Driver population was defined as somatic mutations (mut) in EGFR/KRAS/BRAF/MET/ERBB2,

fusions (f) in ALK/ROS1/RET/NTRK1-3, amplifications (amp) in ERBB2

Figure 1. Distribution of the study 

population by molecular status.   

Table 1. Baseline characteristics
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RESULTS

Study population

Germline study and Results by Germline Risk

Prevalence of PGV among patients with lung cancer and Genes/Pathways involved

▪ Most of the PGVs were in genes involved in the Homologous Recombination (HR) pathway

▪ 47 (28%) patients harbored a PGV in a cancer predisposition gene, including 27 (17%) low-

penetrance PGVs and 20 (12%) high-/moderate-penetrance PGVs. 

Out of 163 patients 

with germline study, 

104 patients were 

classified as “high-

risk” and 59 as 

“low-risk patients”. 

The prevalence of 

any PGV in cancer 

predisposing genes 

were: 

- 33% in the “high 

genetic risk” group

- 22% in the “low-

risk” group

Figure 2. Flowchart of the study. NSCLC: Non small cell lung cancer, 

PGV: Pathogenic germline variants, WES: whole exome sequencing
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Figure 5. Distribution of high/moderate-penetrance PGVs by pathway.   

Somatic molecular profile of high/moderate penetrance PGV-

carriers
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Figure 3. PGV prevalence by penetrance classification.   Figure 4. Distribution of pathways involved in PGV.    

Figure 6. Distribution of low-penetrance PGVs by pathway.   

Figure 8. Matrix of somatic molecular alt. (left) in 

high/moderate PGV-carriers (down). Each column represent a 

patient.  

Germline Predisposition in NSCLC: 
Defining a High-Risk Clinical-Molecular Phenotype

from the Prospective SCAN Study

▪ Baseline clinical variables showed non-significant trends across groups. However, oncogenic driver alterations 

were detected in all high-/moderate-penetrance PGV carriers with available tumor profiling (p=0.008)
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Figure 7. Radar plot of phenotypes of 

PGV-carriers (B/C) and non PGV-carriers 

(A). LUAD: Lung Adenocarcinoma, FHC: 

Family history of Cancer (1st degree 

relatives), PHC: Personal history of Cancer 
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