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COMPREHENSIVE OVERVIEW OF SMARCA4-DEFICIENT THORACIC NEOPLASMS
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f/ ABSTRACT SMARCA4, a crucial component of the SWI/SNF chromatin remodeling complex, has recently been identified as a

significant player in the pathogenesis of certain thoracic tumors. SMARCA4-deficient thoracic tumors represent a unique
subset of cancers, characterized by the loss of SMARCA4 protein expression, which has been observed to correlate with aggressive clinical
behavior and a distinct histopathological profile. This review aims to provide a comprehensive overview of SMARCA4-deficient thoracic tumors,

offering insights into potential pathways for targeted interventions and improved patient outcomes.
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Introduction

SMARCA4 (also known as BRG1) is a core catalytic subunit of the
SWI/SNF chromatin remodeling complex, which plays a pivotal role in
regulating gene expression by altering the chromatin structure to
allow access to transcriptional machinery. In recent years, mutations
and deficiencies in the SMARCA4 gene have been increasingly
recognized as significant contributors to the development of various
cancer types, notably thoracic tumors, which include lung cancers and
thoracic sarcomas. SMARCA4-deficient thoracic tumors are
particularly aggressive and are associated with specific clinical and
histological features that challenge traditional treatment
approaches.[1,2]

The discovery of SMARCA4 as a tumor suppressor has profound
implications for understanding the biology of these cancers. Its
deficiency in thoracic tumors is often linked to alterations in genetic
and epigenetic regulation, impacting cell cycle control, DNA repair
mechanisms, and cellular differentiation pathways. The prevalence of
SMARCA4 deficiency varies, but its presence is indicative of a distinct
biological and clinical entity with poor prognosis[3]

Diagnosis:

The diagnosis of SMARCA4-deficient thoracic tumors is complex due to
their histological similarities with other undifferentiated tumors.[4]
The key diagnostic approach includes comprehensive
immunohistochemical profiling, which often shows loss of SMARCA4
expression, coupled with genetic testing to confirm mutations in the
SMARCA4 gene.[5] Advanced techniques such as next-generation
sequencing can further identify characteristic mutations that confirm
the diagnosis.[6] The immunohistochemical signature often includes
co-loss of SMARCA4 and SMARCA2 with occasional overexpression of
SOX2, which assists in distinguishing these tumors from other
malignancies [7,8,9].

Clinical Presentation:

Patients with SMARCA4-deficient thoracic tumors typically present
with symptoms related to large, invasive mediastinal masses.
[10]These symptoms can include cough, chest pain, dyspnea, and
superior vena cava syndrome due to the compressive nature of the
tumors. [11]The majority of patients are male smokers in their middle
age, which aligns with the demographic most at risk. The clinical

course is aggressive, with rapid progression and poor prognosis
commonly observed. Radiological findings often show large chest
masses with invasive characteristics, such as invasion into adjacent
structures like the lungs, pleura, and sometimes extending to the
cervicalregion [12,13].

Therapeutic Approaches and Response

Therapeutic strategies for SMARCA4-deficient thoracic tumors are still
evolving. Recent case reports have highlighted the potential efficacy of
immunotherapy, particularly drugs like nivolumab, which have
shown promise in cases where traditional cytotoxic chemotherapy
failed. Additionally, some studies have reported success with
combinations of drugs such as atezolizumab with bevacizumab,
paclitaxel, and carboplatin, suggesting a potential for targeted
therapy approaches[14].

Prognostic Outcomes

The prognosis for patients with SMARCA4-deficient thoracic tumors
remains generally poor, with median survival rates often not
exceeding a few months from diagnosis. These tumors are highly
aggressive and metastatic, leading to rapid declines in patient
condition. Identifying biomarkers for prognosis and treatment
efficacy is an area of ongoing research, with a focus on understanding
the genetic underpinnings that drive tumor aggressiveness[15,16].

Conclusion

SMARCA4-deficient thoracic tumors are a devastating diagnosis with
limited treatment options and poor outcomes. Their distinct
molecular and histological profiles require specialized diagnostic
approaches and highlight the need for continued research into more
effective therapeutic strategies. Clinicians and researchers must work
together to better understand and combat this formidable cancer
type.
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