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SMARCA4-deficient NSCLC
treated with first-line
tislelizumab and fruquintinib
achieved remarkable tumor
regression: case report and
literature review
Jie Dong1, Jinli Zhang1, Hongming Pan1, Chongwei Wang2*

and Jin Sheng 1*

1Department of Medical Oncology, Sir Run Run Shaw Hospital, School of Medicine, Zhejiang
University, Zhejiang, China, 2Department of Pathology, Sir Run Run Shaw Hospital, School of
Medicine, Zhejiang University, Hangzhou, China
SMARCA4-deficient non-small cell lung cancer (SMARCA4-dNSCLC) typically

lacks target-driven gene alterations and are primarily resistant to cytotoxic drugs.

There is currently no standard treatment, especially for those who are unwilling

or unable to receive chemotherapy. This case reported that chemotherapy-free

strategy with tislelizumab and fruquintinib was utilized as a first-line treatment for

a patient with SMARCA4-deficient NSCLC, and the patient achieved remarkable

partial remission and lasted more than two years of disease control without

severe adverse events.
KEYWORDS

SMARCA4-deficient NSCLC, targeted therapy, immunotherapy, case report,
precision oncology
Introduction

SMARCA4-dNSCLC usually lacks targetable sensitive gene mutations and are

primarily resistant to multiple cytotoxic drugs (1). These patients have relatively poor

prognosis and lack standard treatment (2). Most patients will receive chemotherapy or

immune checkpoint inhibitors combined with chemotherapy (3). For patients who are

unwilling or unfit for chemotherapy, there is no standard treatment plan. Currently, studies

have explored the first-line treatment of NSCLC patients with immune checkpoint

inhibitors (ICIs) combined with anti-angiogenesis agents. Preliminary findings suggest

that this combination therapy exhibits promising efficacy and tolerability (4). This case

reported that tislelizumab combined with fruquintinib utilized as the first-line treatment

for patients with SMARCA4-dNSCLC. In the initial efficacy assessment, the patient

experienced partial remission of the lesion. Unfortunately, cervical lymph node
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progression occurred. The diagnosis confirmed the same

pathological type via a subsequent biopsy. The patient was

subsequently treated with a combination of local radiotherapy

and previous systemic therapy. Despite this, the patient achieved

more than two years of disease control without grade ≥3

adverse events.
Case description

In February 2022, a 67-year-old man with ECOG PS 1 who had

smoked 1 pack per day for 40 years presented to our hospital for

chest tightness. The patients reported no significant past medical

history, family history, or psychosocial history. Physical

examination showed left supraclavicular lymphadenopathy, about

1 cm in size. Chest CT examination revealed a mass of about 2 cm in

size in the posterior basal segment of the left lower lobe, with

multiple burrs on the edge and enhancement. Multiple lymph nodes

in the mediastinum were enlarged and fused, surrounding the left

main bronchus (Figures 1A, D, G). To further clarify the diagnosis,

a CT-guided lung puncture biopsy was performed on March 10,

2022. Preliminary pathology suggested poorly differentiated

carcinoma. As shown in Figure 2, immunohistochemical (IHC)

markers were CK-pan (+), CK7 (–), TTF-1 (–), P40 (+), BRG-1 (–)

and Syn (–). Combined with IHC results, it was considered to be

SMARCA4-dNSCLC, and PD-L1 staining revealed a tumor

proportion score (TPS) of 8% (Figure 2). Second-generation gene

detection of tumor tissue did not reveal any target-sensitive
Frontiers in Immunology 02
mutations. The patient’s abdominal enhanced CT showed

enlargement of the left adrenal gland, which was considered to be

a metastatic lesion. Emission computed tomograph (ECT) whole-

body bone imaging and brain enhanced MRI showed no

obvious abnormalities.

The patient preferred to join a chemotherapy-free clinical trial.

Therefore, he was screened and enrolled in an “Efficacy and Safety

of Tislelizumab in Combination with Fruquintinib in Participants

with Selected Solid Tumors (ClinicalTrials.gov ID, NCT04716634)”

at Sir Run Run Shaw Hospital (SRRSH), School of Medicine,

Zhejiang University.

The patient was then treated with furiquintinib (5 mg for three

weeks and one week off) combined with tislelizumab (300 mg q4w)

since April 1, 2022. The tumor was partially relieved at the first follow-

up examination and remained stable during subsequent treatment

(Figures 1B, C, E, F). On May 12, 2022, due to pain in both upper

limbs, which affected daily life, he stopped taking furiquintinib on his

own. The pain improved after stopping the medication. On May 27,

2022, he received a reduced dose of furiquintinib (4 mg orally once

daily for 21 consecutive days, followed by a 7-day rest period to

complete each 28-day cycle) combined with tislelizumab (300mg q4w).

On June 2023, the patient developed pain in the cervical lymph node

area and the cervical lymph nodes were enlarged compared to the

previous examination. To rule out pseudoprogression during

immunotherapy, the patient was re-examined on July 2023, and the

cervical lymph nodes are still enlarged (Figure 1H). Considering the

progression of metastasis of cervical lymph nodes, lymph node re-

biopsies were performed and results still showed SMARCA4-dNSCLC
FIGURE 1

The patient’s clinical course schedule. (A, D, G) Computed tomography scans of lesions at baseline before tislelizumab and fruquintinib treatment;
(B, E) CT represents scans for partial response (PR) efficacy after two cycles of tislelizumab and fruquintinib; (C, F) Latest chest CT scans and (G, H, I)
disease changes of cervical lymph node metastasis during treatment. A detailed timeline encapsulates the key milestones, data points, and relevant
clinical context from the patient’s episode of care.
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(Supplementary Figure 1). From August 10, 2023 to September 20,

2023, along with the previous treatment, he received radiotherapy to

the metastatic cervical lymph nodes: GTV (left cervical enlarged lymph

nodes) 6, 10mv-X SAD 100DT 6600cGy/30F/42d, CTV (left cervical

high-risk area) 6, 10mv-X SAD 100DT 6000cGy/30F/42d. After

radiotherapy, the patient’s neck metastasis was significantly reduced

and pain improved (Figure 1I). On 26 April 2024, the last imaging

review was conducted, which showed stable disease (Figures 1C, F, I).

The last clinical drug was on April 29, 2024, after which he took the

initiative to apply for termination of treatment for being in the clinical

trial project for two years and the patient was subsequently followed up

regularly. Throughout the treatment process, the main adverse reaction

observed were grade 2 oral mucositis and grade 2 secondary

hypothyroidism, which were given symptomatic treatment.
Discussion

The SMARCA4 has been identified as a tumor suppressor gene,

located on chromosome 19p13, encoding the BRG1 protein, which is

an important component of the SWI/SNF chromatin remodeling

complex, which has transcriptional regulation and DNA damage

repair functions. Loss of BRG1 protein can lead to dysfunction of the

above complex, resulting in the occurrence and development of
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various cancers (5–7). Continuous loss of BRG1 protein expression

in tumor cells can lead topathological diagnosis. SMARCA4-deficient

thoracic tumors are currently divided into two main categories:

SMARCA4-dNSCLC and SMARCA4-deficient undifferentiated

carcinoma (8). Recent studies have shown that NSCLC patients

with SMARCA4 mutations (especially homozygous deletions and

truncated mutations, which result in loss of BRG protein) are more

likely to develop drug resistance, early tumor relapse, and poor

prognosis than SMARCA4 wild-type patients (9, 10). Mutation

analysis of the SMARCA4 gene revealed a unique pattern of

mutations that were mutually exclusive with the most common

target oncogene mutations in non-small cell lung cancer (NSCLC),

such as EGFR, ALK, MET, ROS1, and RET. This finding was

consistent with the genetic testing results of this patient. However,

SMARCA4 mutations may also be associated with smoking-related

mutations such as KRAS, STK11, and KEAP1 (2, 11).

The mutation rate of SMARCA4 in NSCLC is about 10% and

can be divided into two categories: Category 1, including truncating

mutations, fusions and homozygous deletions; Category 2,

including missense mutations. Loss of SMARCA4 expression was

significantly associated with category 1 variants (12). The prognosis

of this group of people is relatively poor, and there is currently no

standard treatment recommendation. Here we briefly discuss the

treatment of SMARCA4-dNSCLC (Figure 3).
FIGURE 2

Immunohistochemical (IHC) results. IHC markers were CK-pan and P40 positive.CK7, TTF-1, BRG-1and Syn were negative. The Dako PD-L1 22C3
assay immunohistochemistry assay for PD-L1 expression revealed that the tumor proportion score (TPS) was 8%. Scale bar=250mm.
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For this group of people, the current mainstream first-line

treatment options are mainly immunotherapy combined with

platinum-based chemotherapy. Compared with patients who receive

chemotherapy alone, patients who receive immunotherapy combined

with chemotherapy may have improved OS benefits (3, 13). Single-

agent immunotherapy may also benefit some patients. For example,

Tomoyuki Naito et al. reported a SMARCA4-dNSCLC with negative

PD-L1 expression and a relatively high TMB of 396 mutations. The

fourth-line treatment used single-agent nivolumab, and disease control

has been maintained for more than 14 months (14). In addition, there

was also a report of an advanced SMARCA4-dNSCLC with high PD-

L1 expression of 50%-60%, who received pembrolizumab for second

line treatment, and the best efficacy reached complete response (15).

Joao V. Alessi et al. retrospectively analyzed the survival of 532 patients

of SMARCA4-dNSCLC who received immunotherapy for advanced

disease. Unfortunately, there was no statistical difference in ORR and

median PFS and OS between SWI/SNF wild-type and mutant NSCLC

in their study. This indicated that the efficacy of immunotherapy for

SWI/SNF mutant NSCLCs were no less than that of wild-type patients

(11). However, there was also study inconsistent with this result (16). In

addition, a large retrospective study cohort studies had shown that

SMARCA4-deficient patients may have a higher response rate to

immune checkpoint inhibitors; however, no survival benefit was

observed (12). Hence, single-agent immunotherapy may be a

treatment option for SMARCA4-dNSCLC and may not be

dependent on PD-L1 expression. The TMB value of SMARCA4-

dNSCLC is higher than that of wild-type patients, but it may not be

related to the efficacy of immunotherapy (17). Therefore, we still need

large-scale clinical studies to further explore the exact efficacy of single-

agent immunotherapy in SMARCA4-dNSCLC and screen appropriate

efficacy predictors. In addition to immunotherapy alone, combined

therapy with ICI, chemotherapy and anti-angiogenic drugs may also

have a certain therapeutic effect in SMARCA4-dNSCLC (18).
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SMARCA4-dNSCLCs are often accompanied by gene

mutations such as KRAS, STK11, TP53, KEAP1, and LRP1B, and

rarely by gene mutations such as EGFR, ALK, and ROS1 (9). Hence,

few reports are on gene-targeted therapy, and the effect is generally

poor. For example, the case reported by Xiyue Liang et al. showed

that NSCLC patients with SMARCA4 mutations combined with

EGFR exon21 L858R missense mutations only achieved four

months of disease control with first-line osimertinib. Another

NSCLC patient was SMARCA4 deletion combined with ROS1

fusion mutation, and received first-line treatment with

pemetrexed combined with carboplatin and ensartinib, with an

overall survival of only 3.7 months (19). In patients with SMARCA4

mutations, KRAS, STK11, or KEAP1 mutations are common, but

these mutations may be associated with resistance to

immunotherapy (11, 20, 21).

For patients who are unwilling to receive chemotherapy or

cannot tolerate chemotherapy, ICIs combined with anti-vascular

targeted drugs may also be a beneficial option for patients. In this

case, tislelizumab combined with fruquintinib was used as the first-

line treatment, which provided the patient with disease control for

more than two years. During this case study, our focus was

primarily on SMARCA4 IHC status, system treatment

implementation, clinical response, and safety management. Of

course, this case failed to explore the genetic status of SMARCA4

in terms of genetics, which is also a shortcoming of this case.
Conclusion

This case reports the combination of tislelizumab and fruquintinib

as first-line treatment for a patient with SMARCA4-deficient NSCLC.

After cervical lymph node progression, local radiotherapy was

combined, which provided the patient with more than two years of
FIGURE 3

Treatment strategies proposed for SMARCA4-dNSCLC.
frontiersin.org

https://doi.org/10.3389/fimmu.2025.1521828
https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org


Dong et al. 10.3389/fimmu.2025.1521828
disease control and provided a potential first-line treatment option for

patients who are unwilling to receive or intolerant of chemotherapy.
Data availability statement

The original contributions presented in the study are included

in the article/Supplementary Material. Further inquiries can be

directed to the corresponding author.
Ethics statement

The studies involving humans were approved by The

Institutional Review Board (IRB) of Sir Run Run Shaw Hospital.

The studies were conducted in accordance with the local legislation

and institutional requirements. The participants provided their

written informed consent to participate in this study. Written

informed consent was obtained from the individual(s) for the

publication of any potentially identifiable images or data included

in this article.
Author contributions

JD: Conceptualization, Methodology, Writing – original draft.

JZ: Methodology, Writing – review & editing. HP: Methodology,

Writing – review & editing. CW: Methodology, Writing – review &

editing. JS: Supervision, Writing – review & editing.
Funding

The author(s) declare that no financial support was received for

the research and/or publication of this article.
Frontiers in Immunology 05
Acknowledgments

All authors contributed to the preparation, review, and approval

of the manuscript and have consented to its submission

for publication.
Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be

construed as a potential conflict of interest.
Generative AI statement

The author(s) declare that no Generative AI was used in the

creation of this manuscript.
Publisher’s note

All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.
Supplementary material

The Supplementary Material for this article can be found online at:

https://www.frontiersin.org/articles/10.3389/fimmu.2025.1521828/

full#supplementary-material
References
1. Dagogo-Jack I, Schrock AB, Kem M, Jessop N, Lee J, Ali SM, et al.
Clinicopathologic characteristics of BRG1-deficient NSCLC. J Thorac Oncol. (2020)
15:766–76.

2. Fernando TM, Piskol R, Bainer R, Sokol ES, Trabucco SE, Zhang Q, et al.
Functional characterization of SMARCA4 variants identified by targeted exome-
sequencing of 131,668 cancer patients. Nat Commun. (2020) 11:5551.

3. Shi M, Pang L, Zhou H, Mo S, Sheng J, Zhang Y, et al. Rare SMARCA4-deficient
thoracic tumor: Insights into molecular characterization and optimal therapeutics
methods. Lung Cancer. (2024) 192:107818.

4. Chu T, Zhang W, Zhang B, Zhong R, Zhang X, Gu A, et al. Efficacy and safety of
first-line anlotinib-based combinations for advanced non-small cell lung cancer: a
three-armed prospective study. Trans Lung Cancer Res. (2022) 11:1394–404.

5. Rodriguez-Nieto S, Sanchez-Cespedes M. BRG1 and LKB1: tales of two tumor
suppressor genes on chromosome 19p and lung cancer. Carcinogenesis. (2009) 30:547–54.

6. Wilson BG, Roberts CWM. SWI/SNF nucleosome remodelers and cancer. Nat
Rev Cancer. (2011) 11:481–92.

7. Mardinian K, Adashek JJ, Botta GP, Kato S, Kurzrock R. SMARCA4: implications
of an altered chromatin-remodeling gene for cancer development and therapy. Mol
Cancer Ther. (2021) 20:2341–51.
8. Chatzopoulos K, Boland JM. Update on genetically defined lung neoplasms: NUT
carcinoma and thoracic SMARCA4-deficient undifferentiated tumors. Virchows Arch.
(2021) 478:21–30.

9. Fernando TM, Piskol R, Bainer R, Sokol ES, Trabucco SE, Zhang Q, et al.
Functional characterization of SMARCA4 variants identified by targeted exome-
sequencing of 131,668 cancer patients. Nat Commun. (2020) 11:5551.

10. Jones GD, Brandt WS, Shen R, Sanchez-Vega F, Tan KS, Martin A, et al. A
genomic-pathologic annotated risk model to predict recurrence in early-stage lung
adenocarcinoma. JAMA Surg. (2021) 156:e205601.

11. Alessi JV, Ricciuti B, Spurr LF, Gupta H, Li YY, Glass C, et al. SMARCA4 and
other SWItch/sucrose nonFermentable family genomic alterations in NSCLC:
clinicopathologic characteristics and outcomes to immune checkpoint inhibition. J
Thorac Oncol. (2021) 16:1176–87.

12. Schoenfeld AJ, Bandlamudi C, Lavery JA, Montecalvo J, Namakydoust A, Rizvi
H, et al. The genomic landscape of SMARCA4 alterations and associations with
outcomes in patients with lung cancer. Clin Cancer Res. (2020) 26:5701–8.

13. Wumener X, Ye X, Zhang Y, Jin S, Liang Y. Dynamic and static 18F-FDG PET/
CT imaging in SMARCA4-deficient non-small cell lung cancer and response to
therapy: A case report. Diagnostics. (2023) 13:2048.
frontiersin.org

https://www.frontiersin.org/articles/10.3389/fimmu.2025.1521828/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fimmu.2025.1521828/full#supplementary-material
https://doi.org/10.3389/fimmu.2025.1521828
https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org


Dong et al. 10.3389/fimmu.2025.1521828
14. Naito T, Umemura S, Nakamura H, Zenke Y, Udagawa H, Kirita K, et al. Successful
treatment with nivolumab for SMARCA4-deficient non-small cell lung carcinoma with a
high tumor mutation burden: A case report. Thorac Cancer. (2019) 10:1285–8.

15. Koizumi A, Tamura Y, Yoshida R, Mori C, Ono Y, Tanino M, et al. Two cases of
SMARCA4-deficient non-small cell lung cancer (NSCLC) with improved performance
status (PS) after treatment with immune checkpoint inhibitors (ICIs). Cureus. (2023)
15:e37656.

16. Velut Y, Decroix E, Blons H, Alifano M, Leroy K, Petitprez F, et al. SMARCA4-
deficient lung carcinoma is an aggressive tumor highly infiltrated by FOXP3+ cells and
neutrophils. Lung Cancer. (2022) 169:13–21.

17. Zhou H, Shen J, Liu J, Fang W, Zhang L. Efficacy of immune checkpoint
inhibitors in SMARCA4-mutant NSCLC. J Thorac Oncol. (2020) 15:e133–e6.
Frontiers in Immunology 06
18. Ye R, Wu A, Lin C, Li Z, Feng Y, Lin M. SMARCA4-deficient non-small cell lung
cancer: a case description and literature analysis. Quantitative Imaging Med Surgery.
(2024) 14:4215–22.

19. Liang X, Gao X, Wang F, Li S, Zhou Y, Guo P, et al. Clinical characteristics and
prognostic analysis of SMARCA4-deficient non-small cell lung cancer. Cancer Med.
(2023) 12:14171–82.

20. Alessi JV, Elkrief A, Ricciuti B, Wang X, Cortellini A, Vaz VR, et al.
Clinicopathologic and genomic factors impacting efficacy of first-line
chemoimmunotherapy in advanced NSCLC. J Thorac Oncol. (2023) 18:731–43.

21. Skoulidis F, Goldberg ME, Greenawalt DM, Hellmann MD, Awad MM, Gainor
JF, et al. STK11/LKB1 mutations and PD-1 inhibitor resistance in KRAS-mutant lung
adenocarcinoma. Cancer Discovery. (2018) 8:822–35.
frontiersin.org

https://doi.org/10.3389/fimmu.2025.1521828
https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org

	SMARCA4-deficient NSCLC treated with first-line tislelizumab and fruquintinib achieved remarkable tumor regression: case report and literature review
	Introduction
	Case description
	Discussion
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Generative AI statement
	Publisher’s note
	Supplementary material
	References


