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Background
• Small cell lung cancer (SCLC) represents 15% of lung cancers and is the most 
aggressive subtype, with a ~1-year overall survival for metastatic disease.

• SCLC conventionally occurs from co-existing mutations in theTP53 and RB1 

tumor suppressor genes in association with heavy (>50 pack year) smoking.

• We identified a cohort of aggressive neuroendocrine tumors, consistent with 
SCLC, that have arisen in patients with minimal smoking histories (≤10 pack 
years) in which many patients do not harbor co-existing RB1 and TP53 mutations. 

• The etiology of these tumors remains unknown.

We hypothesize that SCLC tumors arising in patients with a ≤10 pack 
year smoking history harbor unique programs of oncogenesis.

Methods
• MDACC GEMINI was queried for SCLC patients with low (≤10) pack year 

(LPY) smoking history. 

• Patient data was manually obtained and alternative lung cancer subtypes that 
transformed to SCLC were excluded. Only patients with highly aggressive 
neuroendocrine cancers of suspected pulmonary origin were included.

• Whole transcriptome RNAseq and whole exome sequencing were performed 
and analyzed by Boston Gene: SCLC-subtyping by Heeke and BG methods.

• Progression-free and overall survival determined by Kaplan-Meier analysis.

Results
Table 1: Demographics of LPY Cohort

Conclusions
• SCLC patients with ≤10 pack years have improved OS compared to historic cohorts.

• SCLC with 1-10 pack years have improved OS compared to 0 PY. 

• SCLC with 0-10 pack years demonstrates few concurrent RB1/TP53 alterations in contrast to 
George et al cohort, but alternative alterations in PTEN, NOTCH, and CCND1 were seen.

• RNAseq demonstrates LPY patients are predominantly A/N subtypes.

• Hallmark GSEA identifies differential increase in oxidative phosphorylation in LPY and decrease in 
inflammatory and proliferation-associated gene sets as compared to the Canonical cohort.
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Variable
MDA Never Smokers 

(n= 103), No. (%)
MDA 1-10 Pack Year 

Smokers (n=61), No.(%)
MDA Combined 
(n=164), No.(%)

Age at Diagnosis
0-34 9 (8.7%) 1 (1.6%) 10 (6.1%)
35-49 15 (14.6%) 4 (6.6%) 19 (11.6%)
50-64 36 (34.9%) 28 (45.9%) 64 (39.0%)
65-79 37 (35.9%) 25 (41.0%) 62 (37.8%)
≥80 6 (5.8%) 3 (4.9%) 9 (5.5%)
Unknown 0 (0%) 0 (0%) 0 (0%)
Median Age at 
Diagnosis

61 63 62

Mean Age at 
Diagnosis

59 63 61

Sex
Female 48 (46.6%) 29 (47.5%) 77 (47.0%)
Male 55 (53.4%) 32 (51.6%) 87 (53.0%)

Race
Asian 12 (11.7%) 2 (3.1%) 14 (8.5%)
Black 7 (6.7%) 8 (12.5%) 15 (9.1%)
Caucasian 73 (70.8%) 47 (73.4%) 120 (73.2%)
Hispanic or Latino 2 (1.9%) 0 2 (1.2%)
Other/Declined to 
Answer

9 (8.7%) 4 (6.6%) 13 (7.9%)

Stage

Extensive disease 68 (66.0%) 43 (70.5%) 111 (67.7%)

Limited disease 35 (34.0%) 18 (29.5%) 53 (32.3%)

Extensive StageLimited Stage

Figure 3: Transcriptional Subtyping Using Heeke and Boston Gene Methods: 
SCLC subtypes A, N, and I, but not subtype P, were represented in the LPY cohort. Subtype I was 
seen in FFPE specimens, but not in cytology specimens.

Figure 1: Outcomes by Stage in 0 vs 1-10 Pack Year SCLC: A. Limited stage  patients 
who smoked 1-10py live longer than never smokers. B. Extensive stage patients who smoked 1-10py 
live longer than never smokers. LPY ES-SCLC patients live longer than the IMpower133 
(carboplatin+etoposide+atezolizumab) historic comparison of 12.3 months.

Figure 4: Gene Set Enrichment Analysis on ≤10 vs >10 Pack Year SCLC: B. GSEA 
identifies E2F targets, G2M checkpoint, MYC targets, and EMT decreased in LPY cohort. 

Hallmark Pathways NES from GSEA
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Figure 2: Whole-Exome Sequencing on LPY SCLC: A. MD Anderson LPY patients 
demonstrate concurrent alterations in TP53 and RB1 in only 3/16 patients. Likely oncogenic alterations 
in PTEN, NOTCH, and CCND1 were identified in TP53/RB1 wildtype patients. B. George et al. dataset 
of 110 SCLC patients evaluated with whole-genome sequencing - shown for comparison.
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OS 0PY: 15.8m

OS 1-10PY: 19.5m

HR 0.55 (CI 0.32 -0.93) 

OS 0PY: 26.2m

OS 1-10PY: 88.6m

HR 0.53 (CI 0.21 -1.33) 
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