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Abstract 

ROS1 oncogenic fusion is reported to be 1% - 2% of non-small cell lung can-
cers (NSCLCs) of the adenocarcinoma subgroup. Meanwhile, there are no 
records of squamous cell cancer patients with tumors harboring ROS1 fu-
sions. The Foundation Medicine database indicates a frequency of ROS1 
rearrangements is 0.2% among squamous NSCLC. Crizotinib is known to be 
very effective in these patients. Here we present a non-smoker patient who 
had pure squamous NSCLC that was treated by combinational immunothe-
rapy under a clinical trial and progressed after 2 cycles. Surprisingly, com-
prehensive genomic profiling detected a rare oncogenic EZR-ROS1 fusion, 
and the patient was treated by crizotinib with a significant response within 6 
weeks. To date, the patient has been on therapy for 42 months and has 
achieved a complete metabolic response. 
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1. Introduction 

ROS1 oncogenic fusion is reported to be 1% - 2% of non-small cell lung cancers 
(NSCLCs) of the adenocarcinoma subgroup [1]. Concurrently, the COSMIC da-
tabase indicates that only 5.33% of squamous cell cancer (SCC) patients have 
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single point mutations in the ROS1 gene (53/995) and the vast majority of which 
are of unknown functional significance. Meanwhile, there are no records of SCC 
patients with tumors harboring ROS1 fusions [2]. The Foundation Medicine da-
tabase indicates a frequency of ROS1 rearrangements in 1.1% (181/16,878) and 
0.2% (5/2,386), respectively, among non-squamous NSCLC and squamous 
NSCLC. Crizotinib is known to be very effective in ROS1-positive patients and is 
Food and Drug Administration (FDA) approved for the treatment of patients with 
advanced ROS1-positive NSCLC [3]. Several other tyrosine kinase inhibitors (TKI) 
have been approved later on, for example Ceritinib and Lorlatinib [4]. Pembroli-
zumab alone or in combination with chemotherapy is considered first line therapy 
for non-small-cell lung cancer (NSCLC) [5] [6] [7]. Immuno-oncology (IO) com-
bination therapy, for example Nivolumab-Ipilimumab, has also been tested as 
1st line in NSCLC, in which therapy targets both PD-1 and CTLA4 [8]. This 
combination IO showed better progression-free survival (PFS) compared to an-
ti-PD1 single agent (CheckMate 227) and particularly in patients with low 
PD-L1 expressions and a high tumor mutation burden. In patients presenting 
with a driver mutation and specifically Epidermal Growth Factor Receptor and 
Anaplastic Lymphoma Kinase (EGFR/ALK) alterations, the effectiveness of IO 
monotherapy is low [9], and the role of IO-IO combination is yet unknown. 

Here we present a non-smoker patient who had pure squamous NSCLC that 
was treated by CTLA4 & PD-L1 combinational immunotherapy under a clinical 
trial and progressed after 2 cycles. Surprisingly, comprehensive genomic profil-
ing detected a rare oncogenic EZR-ROS1 fusion, and the patient was treated by 
crizotinib with a significant response within 6 weeks. To date, the patient has 
been on therapy for 42 months and has achieved a complete metabolic response. 

2. Case Presentation 

In September 2016, a non-smoking 63-year-old female presented to the emer-
gency room due to shortness of breath. A chest x-ray demonstrated right pleural 
effusion (Figure 1). Diagnostic pleural drainage was performed, cell block from 
the pleural fluid showed small groups of malignant epithelial cells with squa-
moid appearance (Figure 2). A positron emission tomography-computed to-
mography (PET-CT) demonstrated a high uptake of FDG in the right upper lobe 
(RUL), liver and bone (Figure 3(a)). A palliative radiotherapy to the RUL con-
sisted of 30 Gy in 10 fractions was initiated. Subsequently, a systemic first line 
combination therapy with anti PD-L1 and CTLA4 inhibitors were initiated un-
der a clinical trial (Durvalumab + tremelimumab) for 2 cycles with significant 
clinical disease progression, which was confirmed by computed tomography 
(CT) scan (Figure 3(b)). Genomic profiling conducted by (FoundationOne, 
Foundation Medicine, Cambridge, MA) showed an oncogenic EZR (exons 1 - 
9)-ROS1 (exons 34 - 43) fusion with a low TMB (4.79 mutations/Megabase). 
Crizotinib was started immediately with a significant clinical improvement 
within 6 weeks and subsequently achieved a complete metabolic response lasting, 
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to date, for 42 months (Figure 3(c)). 

3. Discussion 

Here we describe a pure squamous NSCLC in a non-smoker patient that was treated 
by combination immunotherapy with rapid disease progression after 2 cycles. A 
genomic profiling detected a rare oncogenic EZR-ROS1 fusion. Subsequently,  

 

 
Figure 1. Chest X-ray demonstrated right pleural effusion and solid lesion. 

 

 
Figure 2. H & E staining cell block performed from the pleural fluid shows small groups 

of malignant epithelial cells with squamoid appearance (a). On the background, meso-

thelial cells and lymphocytes. The immunohistochemical stain for keratin 5/6 shows dif-

fuse positivity (b). The P63 stains a few cells only (c). 
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Figure 3. Whole body imaging F18-fluorodeoxyglucose PET-CT showing (a) large lung 

mass (white arrow) with multiple mediastinal lymph nodes, liver lesion (red arrow) and 

multiple bone lesions (blue arrow). (b) Restaging computed tomography demonstrating 

stable Lung mass (white arrow) and increase in size of liver lesion (blue arrow). (c) Fol-

low up PET-CT demonstrating no substantial pathological uptake in previous known site 

of disease.  
 

the patient was treated by crizotinib with a significant response within 6 weeks. 
Currently, 42 months since starting the treatment with achieved complete me-
tabolic response. 

Oncogenic drivers in NSCLC adenocarcinoma are particularly common 
amongst the non-smoking population which broadly concords with this rare 
non-smoking squamous cell cancer patient with a ROS1 fusion. To our know-
ledge, this is the first published case of a ROS1 fusion identified in a pure 
squamous cell lung carcinoma. In general, the presence of gene rearrangement 
of RET, ALK and ROS in SCC is considered very rare. 

This SCC patient rapidly progressed on immune-checkpoint inhibitors with-
out having a known genomic profile, whilst harboring a ROS1 fusion mutation. 
Consequently, it is plausible to think that treatment better suited for this patient 
was unfortunately delayed, which is demonstrated by the impressive response to 
crizotinib. This case reconfirms the need for upfront genomic profiling in all 
NSCLC including never-smokers SCC for potentially harboring a possibly 
treatable driver mutation as demonstrated. This case may also indicate that pa-
tients with tumors harboring ROS1 fusions are less likely to benefit from im-
munotherapy, even in a combinational regimen. 
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