
Journal of Cancer Therapy, 2024, 15, 231-237 
https://www.scirp.org/journal/jct 

ISSN Online: 2151-1942 
ISSN Print: 2151-1934 

 

DOI: 10.4236/jct.2024.155022  May 23, 2024 231 Journal of Cancer Therapy 
 

 
 
 

A Case Report of a Rare Sarcomatoid Poorly 
Differentiated Adenocarcinoma Harboring 
Concurrent Mutations in the ROS1, EGFR, 
ARID1A, and NFKBIA Genes in the Lung 

Jinlin Du1, Lanlan Li1, Shiqi Song1, Siqin Chen1, Yaxian Yang2, Jian Huang1,2* 

1Department of Pathological Diagnosis and Research Center, The Affiliated Hospital of Guangdong Medical University, Zhanjiang, 
China 
2Guangzhou Huayin Health Medical Group Co., Ltd., Guangzhou, China 

 
 
 

Abstract 
ROS1 and EGFR are primary oncogenic drivers in non-small cell lung cancer 
(NSCLC) pathogenesis. However, EGFR mutations and ROS1 fusions are gen-
erally mutually exclusive in NSCLC, leading to a negligible probability of their 
co-occurrence. Consequently, clinical data and treatment strategies for their 
simultaneous presence are remarkably scarce. This report details the first rec-
orded case of a sarcomatoid, poorly differentiated lung adenocarcinoma har-
boring both a ROS1 fusion and an EGFR mutation, alongside ARID1A and 
NFKBIA gene mutations. Moreover, this case study encompasses a review of 
instances featuring concurrent ROS1 and EGFR mutations. The identified 
genetic alterations in ROS1, EGFR, ARID1A, and NFKBIA are pivotal in the 
etiology of NSCLC. These mutations significantly influence disease progres-
sion and are essential for the development of personalized therapeutic ap-
proaches. Recognizing the unique genetic profiles in patients permits health-
care providers to devise customized treatment regimens that target these spe-
cific mutations, thereby enhancing patient outcomes in NSCLC. 
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1. Case Information 

The 64-year-old female patient, with no smoking history, was admitted to the 
hospital in June 2020 due to a persistent cough and hemoptysis lasting over 10 
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days. A pulmonary computed tomography (CT) scan (Figure 1) revealed a 4.2 
cm × 4.0 cm × 1.9 cm mass in the basal segment of the right lung’s lower lobe. The 
mass exhibited lobulation and spiculation, along with partial bronchial stenosis 
and obstruction, and displayed mild enhancement in the contrast-enhanced scan. 
Blood tests identified no significant abnormalities, except for an elevated level of 
cytokeratin 19 fragment (CYFRA21-1), which was 4.53 ng/ml. 

The patient underwent a thoracoscopic dissection of the right lower lobe and 
the hilar and mediastinal lymph nodes. The definitive pathological diagnosis was 
poorly differentiated adenocarcinoma of the sarcomatoid, solid subtype, featur-
ing interstitial infiltration by lymphoplasmacytic cells, eosinophils, and neutro-
phils. Additionally, numerous foam cells and areas of patchy necrosis were ob-
served, and there was suspected pleural invasion. There was no evidence of intra-
vascular tumor thrombus or nerve invasion. Metastases were detected in lymph 
node groups 7 (5 nodes), 9 (1 node), 10 (2 nodes), and 11 (2 nodes). Immunohis-
tochemical staining yielded the following results: Pan-CK (+), Vimentin (+), CD4 
(diffuse +), CD68 (histiocyte +), CD38 (partial +), CD8 (partial +), Alk (D5F3) 
(−), CEA (+), CK7 (+), Napsin A (−), TTF-1 (partial +), CD3 (partial +), CD30 
(−), PD-L1 (TPS > 80%), and a Ki-67 index of approximately 30%. The tumor was 
staged as pT2N2M0, IIIa. Postoperative tissue samples were analyzed via poly-
merase chain reaction (PCR) and indicated ROS1 fusion. Furthermore, next-gene- 
ration sequencing (NGS) (Table 1 and Figure 2) revealed an SLC34A2-ROS1 
fusion, concurrently with mutations in the EGFR, ARID1A, and NFKBIA genes. 

 

 
Figure 1. Shows a space-occupying lesion in the basal segment of the lower lobe of the right lung, as 
indicated by the arrow. 

 
Table 1. NGS test results. 

Genes Transcript 
Variation 

region 
Changes of nucleotides  

and amino acids 
Mutation type 

Mutation frequency/ 
copy number 

SLC34A2-ROS1 - - - Fusion 5.8% 

ARIDIA NM_006015.4 Exon l c.941G > T (p.G314V) Missense 49.01% 

EGFR NM_005228.3 Exon 28 c.3584C > G (p.A1195G) Missense 47.72% 

NFKBIA NM_020529.2 Exon 1 c.123G > C (p.E41D) Missense 45.65% 
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Figure 2. The hematoxylin–eosin and immunohistochemical staining results. (a) The hematoxylin 
and eosin staining (×100); (b) The hematoxylin and eosin staining (×200); (c) CK Immunohisto-
chemical staining (×100); (d) Vimentin Immunohistochemical staining (×100); (e) ROS1 Immu-
nohistochemical staining (×100); (g) PD-L1 Immunohistochemical staining (×100). 

2. Treatment Course 

In June 2020, the patient underwent thoracoscopic dissection of the right lower 
lobe and the hilar and mediastinal lymph nodes. Postoperative adjuvant chemo-
therapy was administered over five cycles, spanning from August to November 
2020. The treatment regimen was as follows: in August 2020, the patient received 
650 mg of pemetrexed monotherapy; in September, a combination of 650 mg 
pemetrexed and 40 mg carboplatin was administered from day 1 to day 4 for the 
second chemotherapy cycle. This was followed by three cycles of 650 mg peme-
trexed plus 10 mg loplatin from day 1 to day 4 in October, November, and De-
cember 2020, respectively. Following the completion of five chemotherapy 
cycles, a course of radiotherapy began in January 2021. The treatment involved 
administering a total radiation dose of 5000 cGy over 25 fractions (PTV 5000 
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cGy/25F). TKIs was not used during the whole treatment. 

3. Follow-Up and Outcome 

The patient experienced prominent improvement in symptoms and a significant 
therapeutic response following the postoperative adjuvant radiotherapy and 
chemotherapy, as evidenced by a reduction in cytokeratin 19 fragment 
(CYFRA21-1) levels to the normal range of 2.24 ng/ml. Throughout a three-year 
follow-up period, no recurrence was observed and the patient’s condition re-
mained stable. Multiple CT scans during this period revealed postoperative alte-
rations in the right lower lung without evidence of new or recurrent lesions. 

4. Discussion 

The ROS1 proto-oncogene, also known as c-Ros sarcoma oncogene receptor ty-
rosine kinase (ROS1), is infrequently found in non-small cell lung cancer 
(NSCLC), representing only 1% - 2% of cases. Located on chromosome 6q22, 
ROS1 spans 7368 bp and comprises 43 exons. A variety of ROS1 fusion partner 
genes have been identified, with CD74 being the most prevalent. These fusion 
proteins exhibit distinct subcellular localizations and activate specific signaling 
pathways, fostering tumor cell proliferation. Typically, ROS1 gene fusions are 
more common among younger female patients, non-smokers, and those with 
lung adenocarcinoma (LUAD) subtype [1] [2] [3]. 

Tyrosine kinase inhibitors (TKIs) targeting ROS1 fusions include crizotinib, 
ceritinib, lorlatinib, and entrectinib. Crizotinib, the first FDA-approved first-line 
treatment for advanced ROS1-rearranged NSCLC, has demonstrated an overall 
response rate of 72% (95%CI, 58-84%) and a median overall survival of 51.4 
months [4] (Table 2). 

The epidermal growth factor receptor (EGFR), also known as HER1 or 
ERBB1, is situated on chromosome 7p12 and encodes a transmembrane receptor 
protein. It is one of the most frequently mutated genes in lung cancer, with the 
majority of EGFR mutations occurring within exons 18 - 21 of the tyrosine ki-
nase domain. EGFR TKIs are the most efficacious treatment for EGFR-mutated 
NSCLC. Evidence suggests that EGFR mutations and ROS1 fusions are typically 
mutually exclusive, with cases harboring both being exceedingly rare and pre-
senting primary resistance to EGFR TKIs [5] [6] [7] [8]. A review of the litera-
ture revealed nine cases of concurrent ROS1 fusion and EGFR mutation, all of 
which involved non-smokers with adenocarcinoma histopathology. Among 
these, two displayed sarcomatoid differentiation, yet no recurrences were ob-
served post-adjuvant chemotherapy and follow-up. In the three cases reported 
by Mao, EGFR-TKI treatment was ineffective; however, two responded to crizo-
tinib, with an average progression-free survival (PFS) of 10.6 months. This re-
sponse did not impact overall survival (OS). Chen’s two cases exhibited a tran-
sient response to gefitinib, indicating the need for further investigation into the 
efficacy of EGFR-TKIs in patients with both ROS1 fusion and EGFR co-mutation.  
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Table 2. Clinical characteristics and prognostic evaluation of patients with ROS1 and EGFR co-mutations. 

Case Author Gender 
Age  

Smoking 
(years) 

History Histology 
TNM 

staging 
Mutated 

genes 
Treatment Response 

PFS 
(month) 

Os 
(month) 

1 Chen, et al. NA NA No Adenocarcinoma NA 
RO51 

EGFR (19del) 
Gefitinib PR NA NA 

2 Chen, et al. NA NA No Adenocarcinoma NA 
RO51 

EGFR(19del) 
Gefitinib PR NA NA 

3 Chen, et al. NA NA No Adenocarcinoma NA 
ROS1 

EGFR(19del) 
NA NA NA NA 

4 Chen, et al. NA NA No Adenocarcinoma NA 
ROS1 

EGFR (20-ins) 
NA NA NA NA 

5 Mao, et al. Female 55 No Adenocarcinoma NA 
CD74-ROS1 
EGFR(19del) 

Crizotinib 5D 7.0 15.4 

6 Mao, et al. Male 45 No Adenocarcinoma NA 
EZR-ROS1 

EGFR (19del) 
Crizatinib PR 23.0 35 

7 Mao, et al. Male 59 No Adenocarcinoma NA 
CD74-ROS1 

EGFR (L858R) 
Crizatinib PD 2.0 24 

8 Zhu, et al. Female 50 No 
Adenocarcinoma 
with sarcomatoid 

differentiation 

T2aNOMO 
stage Ib 

CD74-ROS1 
EGFR(L858R) 

Postoperative 
chemotherapy 

RO 
resectiona 

NA NA 

9 
present 

case 
Female 64 No 

Adenocarcinoma 
with sarcomatoid 

differentiation 

T2N2MO 
stage IIIa 

SLC34A2-ROS1 
EGFR 

ARIDIA 
NFKBIA 

Postoperative 
chemotherapy 

and radiotherapy 

RO 
resectiona 

NA NA 

Abbreviations: PFS (progression-free survival), OS (overall survival), PR (partial response), SD (stable disease), PD (progressive disease), NA (not 
available), R0 (Complete resection with no microscopic residual tumor). 
 

Immunotherapy with immune checkpoint inhibitors (ICIs) has not been ex-
plored in these cases, leaving the potential effectiveness of ICIs unknown in 
these cases [9] [10] [11]. 

ARID1A, a tumor suppressor gene and the most commonly mutated compo-
nent of the SWI/SNF complex, is frequently altered in diverse human malignan-
cies, including lung cancer. Downregulation of ARID1A correlates with ad-
vanced TNM stage and poor NSCLC prognosis [12] [13]. Moreover, EGFR mu-
tations are detectable in 9 to 22 percent of ARID1A-mutated tumors. EGFR-TKI 
treatment yields suboptimal results in NSCLC with concurrent ARID1A and 
EGFR mutations, resulting in shorter PFS. Inverse associations have been ob-
served between ARID1A mutations and EGFR co-mutated NSCLC with immune 
cell infiltration and immune checkpoint scores. ARID1A-mutated NSCLC pa-
tients treated with ICIs have a median OS of 21 months, compared to just 10 
months for those with wild-type genes, suggesting that immunotherapy may be 
more beneficial for ARID1A-mutated NSCLC [13]. 

In glioblastoma, deletions of NFKBIA and amplifications of EGFR are mu-
tually exclusive; however, their relationship in NSCLC is yet to be elucidated. 
This case presents concurrent alterations, indicating a potential interplay. The 
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miR-224/QKI-5/miR-196b-5p/NFKBIA signaling pathway has been identified as 
playing a role in the progression of NSCLC. Targeting this pathway could poten-
tially provide therapeutic benefits for NSCLC patients with NFKBIA mutations 
[14] [15] [16]. 

Both the present case and the case reported by Zhu showed adenocarcinoma 
sarcomatoid pathological changes, suggesting that EGFR mutation and ROS1 fu-
sion may lead to sarcomatoid changes in pathophysiology. In addition, ARID1A 
mutation may also be one of the causes of sarcomatoid transformation [17]. 

5. Brief Summary 

We present an uncommon instance of lung cancer characterized by concurrent 
mutations in the EGFR gene and ROS1 fusion. The exceptional outcomes ob-
served following surgical intervention and adjunctive postoperative chemothe-
rapy suggest that patients with this specific genetic profile may exhibit heigh-
tened sensitivity to chemotherapeutic regimens. Additionally, the prognostic 
implications of dense CD4+ T lymphocyte infiltration in the tumor vicinity and 
pronounced PD-L1 expression, as detected by immunohistochemistry, warrant 
further exploration. The efficacy of immunotherapy for this subgroup of patients 
remains an area for future investigation. 

Although targeted therapies for ROS1 and EGFR mutations exist, the complex 
interplay between multiple genetic alterations must be factored into therapeutic 
decision-making. Crafting personalized treatment strategies for NSCLC patients 
harboring both ROS1 fusion and EGFR mutations is of paramount importance. 
Concurrently, elucidating the contributions and expressions of other genetic 
players, such as ARID1A and NFKBIA, is crucial in enhancing the precision and 
effectiveness of therapeutic interventions for NSCLC patients. 
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