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ABSTRACT

Recently, SMARCA4-deficient undifferentiated tumor
(SMARCA4-UT) has emerged as a distinct subset of lung
cancer. Previous studies have suggested that SMARCA4-UT
is often associated with smoking-related mutations, such
as KRAS and STK11, rather than EGFR or ALK alterations.
Nevertheless, no specific precision therapy has been iden-
tified for SMARCA4-UT. Here, we report the first case of
concomitant ALK rearrangement and SMARCA4 (BRG1)
deficiency in a nonsmoking female with thoracic cancer.
Alectinib was given as the first-line therapy, and the patient
achieved a remarkable complete response. Our case high-
lights the significance of ALK rearrangement identification
for the precise therapeutic potential of SMARCA4-UT.

� 2023 The Authors. Published by Elsevier Inc. on behalf of
the International Association for the Study of Lung Cancer.
This is an open access article under the CC BY-NC-ND li-
cense (http://creativecommons.org/licenses/by-nc-nd/
4.0/).
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Introduction
Recently, thoracic SMARCA4-deficient undifferenti-

ated tumor (SMARCA4-UT) has emerged as a distinct
subset of lung cancer.1 Available literature indicates
that EGFR, ALK or ROS1 alterations are rarely associ-
ated with SMARCA4-UT.2,3 ALK gene rearrangements
occur in approximately 3% to 7% of NSCLC.4 On the
basis of an encouraging efficacy, alectinib has been
approved for the treatment of patients with metastatic
ALK-positive NSCLC.5 Nevertheless, little is known
about the efficacy of ALK TKIs for patients synchro-
nized with SMARCA4-UT. Here, we describe the first
case of a nonsmoking female diagnosed with having
SMARCA4-UT with concomitant EMLA4-ALK fusion.
Alectinib was given as the first-line therapy, and the
patient achieved remarkable tumor regression, which
was sustained for more than 9 months without any
adverse events.
Case Presentation
In February 2022, a 34-year-old woman who had

never smoked presented to our emergency department
with acute-onset chest pain and appearing pale and
fatigued. Ultrasonography results indicated massive left
pleural effusion, and emergency thoracentesis was per-
formed. Nevertheless, her hemoglobin level dropped
JTO Clinical and Research Reports Vol. 4 No. 4: 100476

Delta:1_given name
Delta:1_surname
Delta:1_given name
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:shengjin@zju.edu.cn
mailto:panhongming@zju.edu.cn
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.jtocrr.2023.100476
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jtocrr.2023.100476&domain=pdf


Figure 1. Clinicopathological, radiologic information and timeline of the patient’s clinical course. Hematoxylin and eosin
staining showed poorly differentiated carcinoma with round cell and rhabdoid morphology (A, 200�). Suggestive SMARCA4-
UT by diffuse negative immunostaining BRG-1 (B, 200�). The tumor was partially positive for BRM (C, 200�) and positive for
INI-1 (D, 200�). Computed tomography scans of the primary lung lesions at baseline before the initiation of alectinib (E),
after palliative thoracoscopic wedge resection from the left lower lobe (F), partial response (PR) after 6 weeks (G), and
remarkable complete remission after 9 months (H) with alectinib therapy. (I) Timeline of the patient’s clinical course (last
follow-up on November 18, 2022). ARMS, amplification refractory mutation system; NGS, next generation sequencing; PR,
partial response; SMARCA4-UT, thoracic SMARCA4-deficient undifferentiated tumor.
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from 82 g/L to 57 g/L within 2 days. Chest computed
tomography scans suggested left hemothorax and a
slightly higher density shadow of adjacent diaphragmatic
dough. The thoracic surgeon performed an emergency
thoracoscopic thoracotomy for hemostasis. During the
operation, the surgeon saw a bleeding fish-like mass
with a diameter of approximately 4 cm without a clear
boundary near the left posterior mediastinum. Multiple
fish-like nodules with dark blood clots were also
observed, with diameters ranging from 0.5 cm to 1.5 cm.
Video-assisted thoracoscopic wedge resection of the left
lower lobe was performed as a palliative surgery with
informed consent.

The provisional diagnosis was poorly differentiated
carcinoma with round cell and rhabdoid morphology.
Immunohistochemistry presented positive pan-
cytokeratin, but negative TTF-1 and BRG1, along with
positive INI-1, partial positive BRM, and high Ki-67
(90%þ). Subsequently, the diagnosis was corrected to
SMARCA4-UT on the basis of the abovementioned re-
sults. The tumor proportion score of programmed
death-ligand 1 was 35% with SP263 antibody. Fusion
mutations in exon 13 of the EMLA4 gene and exon 20
of ALK were detected in the tumor sample with the
ADx-amplification refractory mutation system and
confirmed by target next-generation sequencing with
the same sample.

From February 16, 2022, the patient received alecti-
nib (600 mg twice daily) as first-line therapy and ach-
ieved partial response after 6 weeks. After 9 months,
computed tomography scan confirmed the remarkable
efficacy with complete remission (Fig. 1). During the
treatment, she did not report any discomfort. In addition,
no myelosuppression or abnormal liver function was
identified during follow-up.

Discussion
The SMARCA4 gene encodes the BRG1 protein, which,

as one of the subunits of the switch/sucrose non-
fermentable complex, functions as a tumor suppressor.6

Mutations in SMARCA4 result in the loss of BRG1
expression and contribute to the development of malig-
nant tumors.7 SMARCA4-UT is a rare tumor typically
presenting as a mediastinal mass with poor prognosis.
Consistent loss of BRG1 protein expression in cancer cells
allows pathologic diagnosis. Meanwhile, BRG1 loss may
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occur in a subset of poorly differentiated NSCLCs that are
TTF-1 and p40 negative.8 Previous studies have suggested
that SMARCA4-UT is often associated with smoking-
related mutations, such as KRAS, STK11, and KEAP1 mu-
tations, rather than EGFR, ALK or ROS1 alterations.2,3 The
efficacy of immunotherapy in SMARCA4-UT is contro-
versial.3,9 Recent studies have found that most patients
with SMARCA4-UT exhibit an immune desert tumor
microenvironment, limited efficacy for immune check-
point inhibitors, and poor prognosis.9,10 Currently, most
patients with SMARCA4-UT are not suitable for molecu-
larly targeted therapies because few targetable alterations
have been identified. The young woman in our case was a
nonsmoker who may have a higher incidence of ALK
rearrangement. Although ALK genotyping has become a
standard practice for NSCLC, the identification of
concomitant co-mutations may affect the efficacy of ALK
TKI and the prognosis of patients with ALK rearrange-
ment. On the basis of our clinical and radiographic follow-
up in 9 months, concomitant BRG1 loss did not affect the
outstanding alectinib efficacy. Nevertheless, the mecha-
nism of simultaneous BRG1 deletion is unknown.

Conclusions
Here, we present the first case of thoracic SMARCA4-

UT harboring concomitant EML4-ALK rearrangement.
The patient received alectinib as the first-line therapy
and achieved a complete response lasting more than 9
months. Our case highlights the significance of ALK
rearrangement identification in the quest for the precise
therapeutic potential of SMARCA4-UT. Given the rarity of
this condition and the lack of relevant literature, further
studies are still needed.
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