
Background

Two ROS1 tyrosine kinase inhibitors have been approved 
for ROS1 fusion positive (ROS1+) non-small cell lung cancer 
(NSCLC). We performed a pan-tumor analysis of the 
incidence and characteristics of ROS1 fusions across all 
solid tumors.

Results

Methods

A retrospective analysis was performed on ROS1 positive 
solid malignancies identified by either targeted RNA 
sequencing (Archer prior to 2019) or whole transcriptome 
sequencing (post 2019) of clinical tumor samples through 
Caris Life Science (Phoenix, AZ). Real-world overall survival 
(rwOS) was obtained from insurance claims data and 
calculated from either tissue collection to last contact or 
time on treatment (TOT) from start to finish of ICI. 
Comparison of survival was performed by Kaplan-Meier 
analysis. 

Table 1: Distribution of ROS1 fusion positive tumors in the studied cohort. 

Figure 1A:  Fusion partners in all ROS1+ solid tumors 

Figure 5: KM showing ROS1+ vs ROS1- glioblastoma. 

Conclusions

• A total of 259 ROS1+ tumor samples across 17 solid malignancies were identified from 175,350 
tumors that underwent sequencing (88% from whole transcriptome; 12% from targeted RNA).

• ROS1+ NSCLC constituted 78.8% of the ROS1+ solid malignancies, followed by glioblastoma (6.9%) 
and breast cancer (2.7%). 

• The frequency of ROS1 fusion was approximately 0.47% among NSCLC, 0.29% for glioblastoma and 
0.04% for breast cancer. 

• The distribution of PD-L1 (22C3) expression among all ROS1+ malignancies were 0% (18.6%), 1%-
49% (29.4%), and > 50% (52.0%). 

• The mean tumor mutation burden for all ROS1+ tumors was 4.8 mutations/Mb (SD 2.8), in NSCLC 
5.7 (SD 3.4), glioblastoma 3.6 (SD 1.5) and breast 5.7 (SD 3.6).

• The most prevalent fusion partners in ROS1+ tumors were CD74 (29.03%), EZR (21.29%) and 
SLC34A2 (15.48%).  The most prevalent fusion breakpoint by ROS1 exons were E6 (24.52%), E13 
(11.94%) and E10 (11.61%). 

• The most common genetic co-alterations of ROS1+ NSCLC were TP53 (29.1%) and SETD2 (7.3%) 
while in breast TP53 co-mutations were 85.7%.  Most prevalent co-mutations in glioblastoma were 
PTEN (29.4%) PIK3CA (17.6%) and TP53 mutations (12.5%).   

• Although the analysis was limited in sample size, ROS1+ in glioblastoma may represent a potential 
poor prognostic factor (HR 0.56 95% CI: 0.23-1.35, p=0.19). 

• ROS1 fusions occurred at a low frequency among a diverse range of solid tumors.
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Demographic 

All NSCLC Glioblastoma Breast **Other

N(%) 259 204 (79%) 18 (7%) 7 (3%) 30 (11%)
Age median(range) 63 (18->89) 65 (27-89) 63 (41->89) 60 (40-77) 52.5(18-80)

Male 113 (44%) 86 (42%) 11 (61%) 0 (0%) 16 (53%)

Female 146 (56%) 118 (58%) 7(39%) 7 (100%) 14 (47%)

Sequencing methods
Targeted RNA (Archer (prior 2019) 55 (21%) 49 (24%) 4 (22%) 1 (14%) 1 (3%)

WTS (post 2019) 204 (79%) 155 (76%) 14 (78%) 6 (86%) 29 (96%)
Mean junction read (SD) 54.7 64 (107.8) 32.2 (55.1) 6.7 (5.2) 25.6 (25.8)

TMB median 4 4 3 5 4

ROS1+ Glioblastoma (tissue collection to last contact)
HR 0.56 95% CI: 0.23-1.35, p=0.19 

ROS1+ NSCLC (first of treatment to last of treatment)
HR 2.77 95% CI: 0.85-9.03, p=0.08 
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Figure 1B:  Frequency of fusion breakpoint by ROS1 exons
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Figure 2:  The distribution of PD-L1 (22c3) expression among all 
ROS1+ tumors.

Figure 3:  TMB for ROS1+ tumors
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Figure 4:  Most prevalent co-alterations in ROS1+ tumors by 
cancer type.
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Mean TMB (mt/Mb) 4.8 5.7 3.6 5.7

SD 2.9 3.4 1.5 3.6

** “Other” includes Pancreatic adenocarcinoma, cancer of unknown primary, cholangiocarcinoma, 
gastric adeno, colorectal adeno, soft tissue, bladder, melanoma, neuroendocrine, ovarian and thyroid.

Figure 6: Time on Treatment for IO therapy vs TKI treated ROS1+ NSCLC.
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1 no treatment information available

2 Temozolomide

3 Radiation

4 Radiation/Lomustine

5 Radiation

6 Celecoxib

7 Bevacizumab/Celecoxib/Temozolomide

8 Celecoxib/Lomustine/Radiation

9 Radiation/Temozolomide


