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METHODS

DISCUSSION AND CONCLUSION

Actionable Take Away Message

• NSCLC exhibits a complex and 

heterogeneous fusion landscape 

beyond canonical targetable re-

arrangements. Although many 

RNA sequencing-detected fu-

sions were likely biologically 

incidental, a subset involving 

known cancer genes occurred 

across different NSCLC histolo-

gic subtypes. 

Future Direction for Research

• These findings suggest that 

fusion burden may have clinical 

relevance in NSCLC; however, 

systematic strategies integrating 

clinical context, structural and 

functional evidence features are 

needed to prioritize potentially 

meaningful fusions.
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▪ We analyzed patients with NSCLC 

enrolled in the Total Cancer Care Pro-

tocol at The Ohio State University 

Comprehensive Cancer Center who un-

derwent research-grade RNA sequencing 

of primary or metastatic tumor tissue after 

providing signed consent (IRB20252132).

▪ Gene fusions were identified using the 

ARRIBA and STAR-Fusion pipelines. 

Fusions involving cancer genes annota-

ted in OncoKB or COSMIC were classify-

ed as “known-gene fusions”. 

▪ We evaluated tumor fusion burden (total 

number of unique RNA-level fusions per 

sample), classical oncogenic driver 

fusions, clinicopathologic associations, 

and exploratory overall survival analyses 

restricted to patients with advanced 

NSCLC.
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▪ The identification of oncogenic driver 

alterations has profoundly transformed 

the natural history of non-small cell lung 

cancer (NSCLC).

▪ Gene fusions have emerged as key 

actionable drivers with substantial evi-

dence supporting their clinical relevance. 

▪ However, most studies have focused on 

well-established fusion actionable drivers, 

whereas the broader fusion landscape 

remains insufficiently characterized. 

▪ We aimed to comprehensively analyze 

RNA fusion events in NSCLC and as-

sess their clinicopathologic associa-

tions. 

Figure 1. (A) Consort diagram. Fusions in which at least one partner gene was annotated in OncoKB, COSMIC fusion TSV, or the COSMIC Cancer Gene Census were classified as known-gene fusions. 

(B) Patient characteristics. (C) Distribution of patients with fusion+ tumors.

Proportion of Patients with Fusion-Positive 
Tumors and Known-fusions (N=223)

˜50% of the patients had ≥5 fusions harboring 
Known cancer genes

Figure 2. Distribution of fusions involving 

known cancer genes. Median tumor fusion 

burden, including fusions involving known 

cancer genes.

Squamous histology was associated 
with a higher median fusion burden

Fusions were frequent also in 
Squamous NSCLC

Histological Distribution in 
Patients with Known-Gene 

Fusions (n=198) 

Tumor Fusion Burden by Histology 29 tumors (6.1%) had fusions involving typical oncogenes

Most typical Canonical Oncogenic 
Fusions with common partners 
were associated with a lower 
overall fusion burden (p=0.01)*

Figure 3. (A) Comparison of fusions by histology. (B) Histological distribution in patients with known-gene fusions. (C) Histological distribution in 
Patients with known-gene fusions. A "hub" is a highly "promiscuous" gene that can fuse with multiple and diverse partner genes.  Gene with high 
connectivity and frequency. Statistical comparison of Network Connectivity. *P-value in Wilcoxon Test. P-value for Permutation Test: 0.68
 

Consistency of Hub genes and connections in both histologies (*p=0.99)

TOP 50 most frequent Hub Genes involved in Fusions by Histology
Survival in Advanced NSCLC by Fusion Burden (n=105)

Figure 5. Exploratory Kaplan-Meier analyses, with significantly shorter survival in patients harboring 
>3 fusions than in those with 1-3 fusions (HR, 1.69; 95% CI, 1.00-2.88; p=0.033). 
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Figure 4. Canonical and putative oncogenic fusions in clinically relevant driver NSCLC genes 

Histological Analyses Fusions Involving Typical Oncogenes

Tumor Fusion BurdenOverall Fusion Distribution of Samples
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INTRODUCTION

B C
Known-gene FusionNo Fusion Detected

Characteristic
No Fusion
Detected

n = 251

Known-gene 
Fusion

n = 198
p-value

Total Patients n = 251 n = 198

Gender 0.050

Female 131 (60.9%) 84 (39.1%)

Male 120 (51.3%) 114 (48.7%)

Age at Diagnosis 0.416

<65 130 (58.0%) 94 (42.0%)

≥65 121 (53.8%) 104 (46.2%)

Histological 
Subtype

<0.001

Adenocarcinoma 151 (59.4%) 103 (40.6%)

Squamous Cell 
Carcinoma

60 (39.2%) 93 (60.8%)

Other NSCLC* 40 (95.2%) 2 (4.8%)

Smoking History 0.482

Former or Current 194 (55.4%) 156 (44.6%)

Never 39 (61.9%) 24 (38.1%)

Unknown 18 (50.0%) 18 (50.0%)

*Other NSCLC was excluded for the statistical analysis
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