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Background: SMARCA4 (SWI/SNF related, matrix associated, actin dependent regulator of chromatin, 
subfamily a, member 4) encodes the BRG1 (Brahma-related gene 1) protein, which regulates chromatin 
remodeling and gene expression; its loss leads to chromatin reorganization and aberrant expression of tumor-
related genes, and it has been detected in multiple aggressive malignancies. SMARCA4-deficient thoracic 
tumors (SMARCA4-dTTs) mainly include the highly malignant SMARCA4-deficient undifferentiated 
tumor [SMARCA4-dUT, recognized as a distinct entity in the 2021 World Health Organization (WHO) 
classification] and SMARCA4-deficient non-small cell lung cancer (SMARCA4-dNSCLC). Currently, 
there is no standard treatment plan for SMARCA4-dTTs. platinum-based chemotherapy, targeted therapy, 
and immunotherapy have limited efficacy, underscoring the need for further investigation. This study aims 
to remind the clinicians and pathologists that they should raise their awareness of the existence of these 
rare subtypes of lung cancer, proactively conduct differential diagnosis to avoid misdiagnosis, and look for 
effective treatment options.
Methods: This retrospective observational clinical study included 22 patients who diagnosed with 
SMARCA4-dTTs and attended in Xijing Hospital from January 2022 to June 2024. The clinical data of 
the patients were collected, including gender, age, smoking history, family history of tumors, symptoms, 
Eastern Cooperative Oncology Group performance status (ECOG-PS) score, programmed cell death ligand 
1 (PD-L1) tumor proportion score (TPS), distant metastasis status, treatment regimens, and survival. All 
the patients were pathologically diagnosed according to the WHO Classification of Thoracic Tumors (5th 
edition) and staged according to the Tumor-Node-Metastasis (TNM) Staging System for Lung Cancer 
(8th edition). The Kaplan-Meier method was used to plot survival curves, and the log-rank test was used to 
compare survival differences between groups.
Results: Among the 22 patients, 15 were diagnosed with SMARCA4-dNSCLC, and seven with 
SMARCA4-dUT. Most patients were male (95.5%) and smokers (90.9%), with mediastinal lymph node 
metastasis (81.8%) and distant metastasis (68.2%). The histopathological and immunohistochemical results 
showed significant tumor cell atypia, SMARCA4 expression loss, and high Ki-67 expression. The median 
overall survival (OS) of the 22 patients was 4 months. The main factors affecting survival were tumor 
staging (median OS, non-stage IV patients 12 months, stage IV patients 3 months, P<0.01) and undergoing 
treatment (median OS, treated patients 7 months, untreated patients 1 month, P<0.01). No significant 
survival differences were found among various drugs and combined treatment regimens.
Conclusions: SMARCA4-dTTs are a rare, highly malignant group of tumors with an extremely poor 
prognosis. There is currently no standard drug treatment regimen for SMARCA4-dTTs, but patients 
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Introduction 

SMARCA4 (SWI/SNF related, matrix associated, actin 
dependent regulator of chromatin, subfamily a, member 4) 
is a tumor suppressor gene that encodes the BRG1 protein, 
which is involved in chromatin remodeling, the regulation 
of gene expression, cell proliferation, and differentiation. 
SMARCA4/BRG1 (Brahma-related gene 1) deficiency leads 

to impaired clearance of the adenosine triphosphate (ATP)-
dependent polycomb repressive complex, causing chromatin 
reorganization and changes in the expression levels of 
tumor-related genes (1,2). SMARCA4 deficiency has been 
observed in various tumors, including thoracic tumors, 
malignant rhabdoid tumors, and small cell carcinoma of 
the ovary, hypercalcemic type (3,4). SMARCA4-deficient 
thoracic tumors (SMARCA4-dTTs) exhibit two distinct 
histological features: rhabdoid sarcomas and epithelioid 
carcinomas (5).

In 2015, Le Loarer et al. first reported a SMARCA4 
deficiency in thoracic tumors,  which they named 
SMARCA4-deficient thoracic sarcoma (SMARCA4-
dTS) (6). Subsequently, several reports have described the 
presence of SMARCA4 and BRG1 deficiencies in highly 
aggressive thoracic sarcomas (6-9). This type of tumor 
was renamed SMARCA4-deficient undifferentiated tumor 
(SMARCA4-dUT) in 2021, and was given a separate name 
in the World Health Organization (WHO) classification 
of thoracic tumors. SMARCA4-dTS is a rare, highly 
malignant thoracic tumor, with a poor prognosis (10). 
SMARCA4-dTTs are characterized by increased genomic 
instability, frequent TP53 mutations, a high tumor mutation 
burden, a lack of germline SMARCA4 alterations, they 
often expressed markers CD34 molecule (CD34), spalt-
like transcription factor 4 (SALL4), and sex determining 
region y-box transcription factor 2 (SOX2), and have poor 
treatment outcomes with patients often dying within a few 
months (6,9).

In recent years, SMARCA4-deficient non-small cell 
lung cancer (SMARCA4-dNSCLC) has been recognized 
as a unique subtype of SMARCA4-dTTs that is also rare 
and highly malignant (11). The incidence of SMARCA4/
BRG1 deficiency in NSCLC lines is 33% (12), while in 
other tumor specimens, it ranges from 3% to 15% (13,14). 
Currently, limited descriptions of the pathological features 
are available. Tumor tissues are usually negative for thyroid 
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transcription factor-1 (TTF-1), and tumor protein 40 (P40), 
and positive for cytokeratin 7 (CK7) and Hep-par-1 (11). 
The responses of SMARCA4-dNSCLC to immunotherapy 
and chemotherapy vary, and the prognosis is inconsistent 
(15,16). Currently, there is no clear standard treatment 
regimen for SMARCA4-dTTs. The efficacy of platinum-
based chemotherapy, targeted therapy, and immunotherapy 
in these tumors is limited (17,18). Therefore, more 
exploration and research are needed for this type of tumor.

Our study provides a detailed description of 22 cases 
of SMARCA4-dTTs, including SMARCA4-dUT and 
SMARCA4-dNSCLC, including the clinical characteristics, 
pathological morphological features, imaging features, 
treatment regimens, and prognosis. Combined with a literature 
review, we analyze and discuss the diagnosis, treatment 
methods, and prognosis of SMARCA4-dTTs to provide a 
clinical basis for the diagnosis and treatment of SMARCA4-
dTTs in the future. We present this article in accordance with 
the STROBE reporting checklist (available at https://jtd.
amegroups.com/article/view/10.21037/jtd-2025-2002/rc).

Methods

Study population

The study was conducted in accordance with the 

Declaration of Helsinki and its subsequent amendments. 
This retrospective observational clinical study was approved 
by Xijing Hospital’s ethics committee (ethics approval No. 
KY20252097-F-1) and informed consent was taken from the 
patients’ family. We enrolled 2,566 patients with pulmonary 
tumors who attended Xijing Hospital from January 2022 to 
June 2024, and screened out 22 inpatients with SMARCA4-
dTTs as confirmed by immunohistochemical staining  
(Figure 1). We collected the clinical data of the patients, 
including gender, age, smoking status, main symptoms, 
family history of tumors, Eastern Cooperative Oncology 
Group performance status (ECOG-PS) score, programmed 
cell death ligand 1 (PD-L1) TPS (<1%, 1–49%, ≥50%), 
distant metastasis status at diagnosis and any time after 
initial diagnosis, treatment regimens, and survival status. 
Patients were followed up for at least 6 months or until 
death.

Diagnostic criteria

All patients were diagnosed according to the WHO 
Classification of Thoracic Tumors (5th edition), and 
staged according to the Tumor-Node-Metastasis (TNM) 
Staging System for Lung Cancer (8th edition). The final 
diagnosis and staging were based on the biological and 
clinical characteristics of the tumor, including imaging, 
pathological, and molecular features. The pathological 
features and diagnosis were confirmed by two pathologists 
with over 10 years of experience each. The imaging features 
and TNM staging were confirmed by two thoracic oncology 
specialists with over 10 years of experience each, based on 
the TNM Staging System for Lung Cancer (8th edition).

Statistical analysis

The normally distributed continuous data are presented 
as the mean ± standard deviation, the non-normally 
distributed data as the median (interquartile range), and 
the categorical data as the percentage. The Kaplan-Meier 
method was used to plot survival curves, and the log-rank 
test was used to compare survival differences between 
groups. Overall survival (OS) was defined as the time from 
the start of treatment to death; if a patient was still alive 
during the follow-up period, the survival time was censored. 
The data analysis was performed using SPSS 25.0 software 
(SPSS Inc., IBM Corp., Chicago, USA). A P value <0.05 
was considered statistically significant.

Patients who underwent pathological diagnosis for 
lung tumor between January 2022 and June 2024 

(n=2,566)

Excluded (n=2,533)
• SMARCA4 not tested by IHC
• SMARCA4 positive

Excluded (n=11)
• Patient not hospitalized
• Patient refused follow-up
• Patient’s data is incomplete

SMARCA4 deficient  
(n=33)

SMARCA4-deficient thoracic tumors 
(n=22)

Figure 1 Flowchart showing patient inclusion and exclusion 
criteria. IHC, immunohistochemistry. 
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Table 1 Clinical characteristics of the SMARCA4-dTT patients 
(N=22)

Factors Value

Gender

Male 21 (95.5)

Female 1 (4.5)

Age, years 65 [45–85]

Smoking history

Yes 20 (90.9)

No 2 (9.1)

Smoking index (annual expense) 650 [0–2,400]

Drinking history

Yes 7 (31.8)

No 15 (68.2)

Family history of tumors

Yes 6 (27.3)

No 16 (72.7)

Symptoms

Cough 18 (81.8)

Expectoration 15 (68.2)

Blood-stained sputum 5 (22.7)

Difficulties breathing 10 (45.5)

Pectoralgia 8 (36.4)

Backache 7 (31.8)

Feeble 5 (22.7)

Performance score

0 5 (22.7)

1 13 (59.1)

2 2 (9.1)

3 2 (9.1)

Histology pathology

SMARCA4-dNSCLC 15 (68.2)

SMARCA4-dUT 7 (31.8)

PD-L1 expression 

<1% 5 (22.7)

1–49% 7 (31.8)

≥50% 3 (13.6)

Unknown 7 (31.8)

Table 1 (continued)

Table 1 (continued)

Factors Value

Ki-67

SMARCA4-dNSCLC 67.3±17.4

SMARCA4-dUT 82.1±15.5

Gene detection

Yes 17 (77.3)

No 5 (22.7)

Stage

II 2 (9.1)

III 5 (22.7)

IV 15 (68.2)

Lymphatic metastasis

N1 4 (18.2)

N2 8 (36.4)

N3 10 (45.4)

Distant metastasis

Contralateral lung 2 (9.1)

Brain 8 (36.4)

Bone 5 (22.7)

Adrenal 5 (22.7)

Liver 0 (0)

Data are presented as n (%), median [range], or mean ± standard 
deviation. dTT, deficient thoracic tumor; dNSCLC, deficient non-
small cell lung cancer; dUT, deficient undifferentiated tumor; PD-
L1, programmed cell death ligand 1.

Results

Clinical characteristics of 22 patients with SMARCA4-dTTs

This study analyzed the clinical characteristics of 22 patients 
with SMARCA4-dTTs (Table 1). Most of the SMARCA4-
dTTs patients were male (95.5%, 21/22) and smokers 
(90.9%, 20/22), with hilar lymph node metastasis (4/22), 
mediastinal lymph node metastasis (18/22), and distant 
metastasis (15/22) (Table 1 and Figure 2). Only one patient 
had a positive driver gene mutation [1/22, rearranged 
during transfection (RET) fusion].

Imaging characteristics of SMARCA4-dTTs

The thoracic imaging manifestations of 22 patients 
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Figure 2 Chest CT imaging manifestations of eight typical patients. (A1-H1) Represents the lung window manifestations of the patients’ 
chest CT; (A2-H2) represents the mediastinal window manifestations, and the yellow arrows indicate the tumor lesions. CT, computed 
tomography. 

with SMARCA4-dTTs are shown in Table 2, and typical 
computed tomography (CT) findings in selected patients are 
illustrated in Figure 2. Based on tumor location, 15 patients 
(68.2%) had central-type tumors, while seven (31.8%) had 
peripheral-type tumors. The median tumor length was  
4.85 cm (range, 3.4–6.58 cm), and the median tumor width 
was 3.5 cm (range, 2.4–5.0 cm). Twelve patients (54.5%) had 
spiculation, 18 (81.8%) had lobulation, and six (27.3%) had 
pleural indentation. Eight patients (36.4%) had atelectasis, 
six (27.3%) had obstructive pneumonia, and three (13.6%) 
had pleural effusion. All patients (100%) had enlarged 
lymph nodes.

Pathological results of SMARCA4-dTTs

Immunohistochemical staining of the 22 SMARCA4-
dTTs showed SMARCA4 deficiency (Figures 3,4), with no 
integrase interactor 1 (INI-1) deficiency and high Ki-67 

expression (NSCLC, >20% is considered high expression), 
with values of 67.3%±17.4% and 82.1%±15.5% (Table 1). 
Fifteen patients were diagnosed with SMARCA4-dNSCLC. 
Histologically, the tumor tissue appeared in nests and cords 
under low magnification, with some glandular structures. 
Under high magnification, the tumor cells had pleomorphic 
nuclei with irregular shapes and frequent mitotic figures. 
The epithelial markers cytokeratin (CK) (AE1/AE3) and 
CK7 were positive, while other common NSCLC markers 
such as TTF-1, Napsin A, p40, and neuroendocrine markers 
such as synaptophysin (syn) were negative (Figure 3). Seven 
patients were diagnosed with SMARCA4-dUTs. Under 
low magnification, the tumor cells were spindle-shaped and 
disorganized. Under high magnification, the tumor cells 
exhibited significant atypia with irregular nuclei and frequent 
nuclear fragmentation. There was no evidence of epithelial 
differentiation, with CK (AE1/AE3), CK5/6, TTF-1, Napsin 
A, p40, and Claudin-4 all being negative (Figure 4).



Yang et al. Cases of SMARCA4-dTTs9818

© AME Publishing Company. J Thorac Dis 2025;17(11):9813-9826 | https://dx.doi.org/10.21037/jtd-2025-2002

Treatment and survival of SMARCA4-dTTs

The median OS of the 22 patients was 4 months. Three 
patients (Nos. 1/3/6) did not receive anti-tumor treatment 
due to financial constraints, two (Nos. 2/5) did not 
receive treatment due to high ECOG-PS scores, and one  
(No. 4) refused treatment due to advanced age. Two patients 
with early-stage disease underwent surgery combined with 
adjuvant chemotherapy and had longer survival times, 
with their current OS reaching 22 months and 12 months, 
respectively. The remaining 14 patients received various 
treatments based on TNM staging and their individual 
conditions, including chemotherapy alone, chemotherapy 
combined with immunotherapy, chemotherapy combined 
with anlotinib, chemotherapy combined with radiotherapy, 
palliative radiotherapy, and oral anlotinib therapy  

(Figures 5,6). One patient with RET fusion received targeted 
therapy (pralsetinib) after first-line chemotherapy failure for 
6 months (Figure 3). Based on tumor staging (median OS, 
non-stage IV patients 12 months, stage IV patients 3 months, 
P<0.01), the untreated and treated patients had median 
survival times of 1 month and 7 months, respectively, with a 
statistically significant difference (P<0.01). Among the treated 
patients, no survival differences were observed in terms of 
whether or not they received immunotherapy, anlotinib, or 
radiotherapy (P>0.05) (Figure 7).

Discussion

SMARCA4-dTTs are a rare and highly malignant group 
of tumors, characterized by the loss or mutation of 
the SMARCA4 gene, leading to the absence of BRG1 
protein expression. BRG1, as a core subunit of the SWI/
SNF chromatin remodeling complex, is involved in key 
cellular functions such as gene expression regulation, cell 
proliferation, and differentiation (19). SMARCA4 deficiency 
leads to an abnormal chromatin structure, which in turn 
promotes tumor occurrence and progression (6).

This study retrospectively investigated the clinical 
manifestations, thoracic imaging, pathological features, 
survival, and prognosis of 22 patients with confirmed 
SMARCA4-dTTs. Consistent with previous report (20), 
we first observed that SMARCA4-dTTs predominantly 
occur in male smokers. The high incidence of SMARCA4 
deficiency in smokers may be related to increased genomic 
instability (12). Most patients presented with various intra- 
and extra-thoracic symptoms at the time of diagnosis, 
indicating that these tumors are often in advanced or locally 
advanced stages, reflecting the high invasiveness and rapid 
metastatic potential of this type of thoracic tumor (21,22). 
This further highlights the importance of early screening 
and diagnosis for thoracic tumors.

The imaging manifestations of SMARCA4-dTTs 
are diverse. Thoracoabdominal CT may show large 
pulmonary masses compressing the pulmonary artery, 
mediastinal masses, enlarged hilar and mediastinal lymph 
nodes, multiple enlarged lymph nodes in the peritoneum 
and retroperitoneum compressing the superior vena cava 
and brachiocephalic vein (23,24), as well as pleural and 
pericardial effusions (25), which are consistent with the 
findings in this study. SMARCA4-dTTs mostly present 
as central-type pulmonary masses with mediastinal 
lymphadenopathy. Therefore, in clinical screening, if 
similar imaging manifestations are observed, this rare type 

Table 2 Statistical results of chest CT manifestations in patients 
with SMARCA4-dTTs (N=22)

Factors Value 

Lesion location

Upper right leaf 9 (40.9)

Right middle lobe 0 (0)

Lower right leaf 4 (18.2)

Upper left leaf 5 (22.7)

Lower left leaf 4 (18.2)

Central type 15 (68.2)

Peripheral 7 (31.8)

Diameter (cm)

Long diameter 4.85 [3.4, 6.58]

Short diameter 3.5 [2.4, 5.0]

Image feature

Spiny sign 12 (54.5)

Branched sign 18 (81.8)

Pleural depression 6 (27.3)

Obstructive pneumonia 6 (27.3)

Atelectasis 8 (36.4)

Pleural effusion 3 (13.6)

Enlarged hilar lymph nodes 4 (18.2)

Enlarged mediastinal lymph nodes 18 (81.8)

Data are presented as n (%) or median [range]. CT, computed 
tomography; dTT, deficient thoracic tumor. 
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×20

TTF-1 (−)

P40 (−)

×40

CK7 (+)

Syn (−)

CK (AE1/AE3) (+)

Napsin (+)

GATA3 (−)

Ki-67 (70%) INI-1 (+) SMARCA4 (−)

Figure 3 Pathological results of SMARCA4-dNSCLC. The first and second images show the results of hematoxylin and eosin staining 
of lymph node biopsy tissue, magnifications: ×20 (first image), and ×40 (second image). The remaining images are typical biomarkers of 
lung tumor by IHC staining; the signs (+)/(−) on the upper corners indicate positive or negative results according to the IHC staining. 
Magnification: ×40. CK, cytokeratin; dNSCLC, deficient non-small cell lung cancer; IHC, immunohistochemistry; P40, protein 40; TTF-1, 
thyroid transcription factor-1.

of tumor should be considered to avoid misdiagnosis.
The key to diagnosing SMARCA4-dTTs is  the 

detection of SMARCA4 protein expression loss by 
immunohistochemistry (IHC). Most typical cases show a 
complete absence of SMARCA4 (BRG1) expression, while 
about 25% of cases show diffuse weakening of SMARCA4 
staining (6). In this study, all 22 patients’ pathological tissues 
showed SMARCA4 deficiency. Additionally, SMARCA2 is 
often co-deleted, while SMARCB1 expression is retained (6).  
Moreover, these tumors usually do not express or only 
focally express epithelial markers [e.g., CK and epithelial 

membrane antigen (EMA)], while markers such as 
Claudin-4, p63, and TTF-1 are mostly negative (6,26,27). 
There are also cases with positive TTF-1 (28). These are 
the key markers for differentiating between SMARCA4-
dNSCLC (epithelial marker CK positive) and SMARCA4-
dUTs.

Difficulties have arisen in the pathological diagnosis 
of SMARCA4-dTTs, with diagnoses including poorly 
differentiated carcinoma and thoracic sarcoma. In this study, 
four cases were initially reported as poorly differentiated 
carcinoma, and three as SMARCA4-dTS. After discussion 
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×20 TTF-1 (−)

P40 (−) CD34 (−) S100 (−)

×40

CK7 (−)

Claudin-4 (−)

CK (AE1/AE3) (−)

Napsin A (−) Desmin (−) CK5/6 (−)

Ki-67 (85%) SMARCA4 (−) INI-1 (+) PD-L1 (−)

Figure 4 Pathological results of SMARCA4-dUTs. The first and second images show the results of hematoxylin and eosin staining 
of lymph node biopsy tissue; magnifications: ×20 (first image), and ×40 (second image). The remaining images are typical biomarkers of 
lung tumor by IHC staining; the signs (+)/(−) on the upper corners indicate positive or negative results according to the IHC staining. 
Magnification: ×40. CK, cytokeratin; dUT, deficient undifferentiated tumor; IHC, immunohistochemistry; P40, protein 40; PD-L1, 
programmed cell death ligand 1; TTF-1, thyroid transcription factor-1.

with pathologists and additional immunohistochemical 
staining, the diagnoses were changed to the standardized 
SMARCA4-dNSCLC and SMARCA4-dUT. Additionally, 
all patients had high Ki-67 expression, indicating high 
tumor malignancy. Molecular pathology techniques such as 
Sanger sequencing, fluorescence in situ hybridization, and 
next-generation sequencing can also be used for diagnosis 
and differential diagnosis (6,8,27), but they are expensive 
and not readily available, and thus are not the first choice in 
clinical practice compared to IHC.

SMARCA4-dTTs have a poor prognosis and lack a 
standard treatment regimen (29). Treatment strategies 
mainly include surgery, chemotherapy, radiotherapy, 

immunotherapy, and emerging targeted therapies. Surgery 
is the preferred treatment for early-stage or locally advanced 
SMARCA4-dTTs, but due to the tumors’ local invasiveness 
and tendency for distant metastasis, surgical opportunities 
are limited. For resectable tumors, some patients who 
underwent surgery combined with adjuvant chemotherapy 
(even with bevacizumab) had a survival extension of up to 
20 months (6). For example, one of our patients (No. 22) 
had a progression-free survival (PFS) time of 18 months 
after surgery combined with adjuvant therapy and is still 
under follow-up. However, there is also a report of patients 
who died within 4 months of surgery without adjuvant 
treatment (30). Therefore, for operable patients, radical 
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Figure 5 Pathological and baseline metastasis of 22 patients with SMARCA4-dTTs, N1: metastasis of lymph nodes around the ipsilateral 
bronchus and/or hilar lymph nodes, and lymph nodes in the ipsilateral lung, N2: metastasis of mediastinal lymph nodes and/or subcarinal 
lymph nodes on the ipsilateral side; N3: metastasis to the contralateral mediastinum, contralateral hilum, ipsilateral, or contralateral anterior 
scalene muscle, and supraclavicular lymph nodes. dNSCLC, deficient non-small cell lung cancer; dTT, deficient thoracic tumor; dUT, 
deficient undifferentiated tumor. 

Figure 6 Treatment regimens and survival times of 22 patients with SMARCA4-dTTs. In Figure 5, the order of the patients is the same as in 
this figure, i.e., in ascending order of total survival (patient No. 1–22).  dTT, deficient thoracic tumor.
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Figure 7 Survival analysis of 22 patients with SMARCA4-dTTs. dNSCLC, deficient non-small cell lung cancer; dTT, deficient 
thoracic tumor; dUT, deficient undifferentiated tumor.
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surgery combined with adjuvant therapy may be an effective 
treatment strategy.

For most inoperable patients, chemotherapy and 
radiotherapy are the main treatment modalities. SMARCA4-
dTTs generally have a poor response to chemotherapy (10), 
with survival not usually exceeding 9 months (6). Indeed, 
most patients survive less than 6 months or even less than  
1 month after one or more chemotherapy regimens 
(4,27,31). However, chemotherapy in combination with 
radiotherapy may improve patient prognosis, with some 
patients surviving more than 12 months (6). For example, 
in our study, two patients (Nos. 9 and 10) had a survival 
of only 3–4 months after chemotherapy, but another 
patient (No. 16) had an extended survival of 8 months 
after chemotherapy combined with radiotherapy. Although 
there was no statistical difference in whether radiotherapy 
was combined (Figure 7), there was still a benefit for  
individual patients. 

In recent years, immunotherapy and anti-angiogenic 
therapy have shown some potential in the treatment of 
SMARCA4-dTTs (15,24,32). Some patients have received 
monotherapy with immune checkpoint inhibitors, as 
well as combinations of immune checkpoint inhibitors 
with chemotherapy or anti-angiogenic drugs. For 
example, Takada et al. reported that a patient with 60%  
PD-L1 expression had a total survival time of 26 months 
after treatment with pembrolizumab (24). Kawachi  
et al. reported that, regardless of PD-L1 expression levels, 
patients treated with a combination of atezolizumab, 
bevacizumab, paclitaxel, and carboplatin showed strong 
therapeutic effects, with PFS of up to 17 months in some 
cases (33). Anžič et al. reported that a patient who was 
initially treated with pembrolizumab, then ipilimumab 
after disease progression, followed by carboplatin 
and paclitaxel, palliative radiotherapy, doxorubicin, 
and cyclophosphamide, had a total survival time of 
25 months (23). Additionally, some patients treated 
with iodine-125 seed implantation combined with 
camrelizumab, liposomal paclitaxel, and nedaplatin 
were reported to have PFS of over 19 months (34).  
Overall, no specific drug has yet been shown to have an 
advantage in the treatment of SMARCA4-dTTs.

Although the detection rate of driver genes in 
SMARCA4-dTTs is low, some novel targeted therapies 
are emerging. For example, CDK4/6 inhibitors have 
shown good efficacy in SMARCA4-deficient tumors (35).  
EZH2 inhibitors also have significant potential in 
SMARCA4-dTTs, inducing cell cycle arrest and apoptosis, 

and inhibiting tumor growth and metastasis (29).  
Tazemetostat, a selective EZH2 inhibitor, has demonstrated 
antitumor effects in various SMARCA4-deficient tumor 
models (36,37). A phase I/II clinical trial targeting 
pediatric INI/SMARCA4 protein-deficient solid tumors 
is currently recruiting, mainly to evaluate the efficacy 
of tazemetostat in combination with nivolumab and 
ipilimumab (NCT05407441). Some studies have found that 
SMARCA4-deficient tumors may be sensitive to certain 
targeted therapies, such as ATR inhibitors and KDM6 
inhibitors (38-40), which also provide new directions for 
future targeted therapies. However, most of these studies 
are in the early stages, and more clinical trials are required 
to verify the efficacy and safety of these treatments.

This study had some limitations. Since SMARCA4-dTTs 
are rare, the number of cases confirmed at Xijing Hospital 
was small, and the sample size of the study was limited. 
Additionally, there is currently no standard treatment for 
this type of tumor, resulting in diverse and non-uniform 
treatment regimens in our study. However, the results of 
this study indicate that early detection and active use of 
multiple treatment modalities may be key to improving 
survival in this type of tumor.

Conclusions

SMARCA4-dTTs are a group of highly malignant, highly 
invasive tumors with a poor prognosis. Since they were first 
reported in 2015, thoracic oncologists have gradually gained 
a deeper understanding of these tumors. This study suggests 
that SMARCA4-related testing should be performed for 
patients with thoracic tumors with central-type masses and 
mediastinal lymph node metastasis on imaging, and low-
differentiated morphology to avoid missed diagnoses and 
to formulate appropriate further diagnostic and treatment 
strategies. Although there is no standard treatment, early 
detection and active treatment can result in some survival 
benefits.
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