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Abstract: As a key oncogenic driver in non–small-cell lung cancer (NSCLC), epidermal growth factor receptor (EGFR) exon 20 
insertion mutations account for 2–5% of EGFR-mutated NSCLC cases and display marked heterogeneity. Conventional EGFR 
tyrosine kinase inhibitors (TKIs) are ineffective against these mutations. Sunvozertinib, an orally administered, potent, and highly 
selective EGFR-TKI, has been approved in China for second-line treatment of NSCLC harboring EGFR exon 20 insertion mutations. 
Historically, patients with EGFR exon 20 insertion and high programmed death-ligand 1 (PD-L1) expression often received combined 
immunotherapy and chemotherapy. In the present case report, we describe a patient who exhibited intolerance to first-line immuno
chemotherapy and was subsequently switched to sunvozertinib for maintenance therapy. This regimen yielded a prolonged progres
sion-free survival, with manageable safety and tolerability profiles. These findings demonstrated that sunvozertinib could be 
a promising first-line treatment option for NSCLC patients with EGFR exon 20 insertion. 
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Introduction
Non-small cell lung cancer (NSCLC) is the most common histological type of lung cancer, accounting for approximately 
85% of cases.1 The epidermal growth factor receptor (EGFR) mutation is one of the most prevalent driver mutations in 
NSCLC, with approximately 50% of non-squamous NSCLC patients harboring this mutation in Asia.2 It is acknowl
edged that in NSCLC, genetic mutations are associated with the efficacy of targeted therapies. EGFR tyrosine kinase 
inhibitors (EGFR-TKIs) show significant clinical benefit in EGFR exon 19 deletions (exon19-Del) and exon 21 L858R 
point mutations (exon21-L858R) and have already become the standard of care for these patients.3

The EGFR exon 20 insertion mutation, a distinct subtype of EGFR mutation, ranks as the third most common. 
Traditional EGFR-TKIs have shown limited efficacy in EGFR exon 20 insertion-positive NSCLC. Studies indicate that 
neither standard nor double-dose third-generation EGFR-TKIs provide significant clinical benefit for EGFR exon 20 
insertion NSCLC patients.4 In China, there were no approved targeted therapies for EGFR exon 20 insertion NSCLC as 
a first-line treatment before 2025. According to the 2024 guidelines of the Chinese Society of Clinical Oncology (CSCO), 
such cases are treated as advanced or metastatic NSCLC without actionable driver mutations, and systemic chemotherapy 
is generally administered.5 According to data from the Flatiron Health database, as of May 2020, chemotherapy-based 
regimens are the most commonly used first-line treatments for such conditions.6 With the rise of immune checkpoint 
inhibitors, their combination with chemotherapy has become an option for patients with high programmed cell death 
ligand 1 (PD-L1) expression and EGFR exon 20 insertion mutations.7 Notably, approximately 24.1% of patients with 
EGFR exon 20 insertion NSCLC exhibit positive PD-L1 expression.8 EGFR exon 20 insertions may upregulate PD-L1 
expression via downstream signaling pathways, such as the PI3K-AKT and MAPK pathways, contributing to an 
immunosuppressive tumor microenvironment.9 However, chemotherapy-based regimens show limited efficacy, and 
patients with EGFR exon 20 insertion mutations generally have worse prognosis than those with classic EGFR 
mutations,6 highlighting the need for more effective first-line treatments. In addition, compared with oral TKIs, 
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intravenous chemotherapy-based regimens can lead to a higher incidence of adverse events (AEs), rendering some 
patients unable to tolerate treatment.10 Consequently, there remains a pressing need for improved therapeutic options for 
patients with EGFR exon 20 insertion mutation.

Sunvozertinib is an oral, irreversible, and selective EGFR-TKI targeting the EGFR exon 20 insertion as well as EGFR- 
sensitizing, T790M, and uncommon mutations with weak activity against wild-type EGFR.11 In August 2023, it received its 
first approval from the China’s National Medical Products Administration for second or later-line treatment in patients with 
locally advanced or metastatic NSCLC harboring EGFR exon 20 insertion mutations.12 In this study, we present a case with 
advanced pulmonary adenocarcinoma harboring EGFR exon 20 insertion mutation and high PD-L1 expression, who 
experienced intolerance to immune checkpoint inhibitors and chemotherapy. The patient was subsequently switched to 
sunvozertinib, resulting in prolonged progression-free survival (PFS). This case underscores the potential of sunvozertinib 
as first-line treatment for EGFR exon 20 insertion NSCLC and provides valuable insights for clinical practice.

Case Presentation
In February 2022, a 67-year-old male presented to our hospital with a complaint of cough lasting more than a month. 
Chest computed tomography (CT) (Figure 1) revealed the following: 1) a soft tissue mass in the left hilum and upper lobe 
of the left lung with mild enhancement (7.4 × 4.3 cm; Table 1); 2) enlarged lymph nodes in both lung hila and the 
mediastinum, the largest measuring 1.9 × 1.3 cm and exhibiting central low-density necrosis; 3) multiple nodules of 
varying sizes and scattered high-density spots throughout both lungs; and 4) evidence of multiple bone lesions affecting 

Figure 1 Tumor progression during treatment course revealed by consecutive Chest CT images (lesion in left upper lobe, red arrows).
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the bilateral ribs and thoracic spine. The patient had an Eastern Cooperative Oncology Group performance status of 1 and 
denied any smoking history or significant past medical history.

A biopsy of a left cervical lymph node was subsequently performed, and pathological examination confirmed the presence 
of adenocarcinoma originating from the lung. Tumor purity was assessed by a pathologist and confirmed to be above 30%, 
ensuring the adequacy of the sample for molecular profiling. Next-generation sequencing was carried out by Anhui Anlong 
Gene Technology Co., Ltd., revealing an EGFR exon 20 insertion (c.2315_2316ins3; p.P772delinsPH) with a mutation 
abundance of 22.4%. Immunohistochemical analysis further demonstrated strong PD-L1 expression (22C3 assay), with 
a tumor proportion score of 80% and a combined positive score of 80 (Figure 2). Based on imaging findings, including 
contrast-enhanced brain magnetic resonance imaging (MRI), superficial lymph node ultrasound, bone scintigraphy (ECT), 
and contrast-enhanced abdominal CT, the patient was staged as cT4N3M1c, corresponding to stage IVB according to the 
AJCC TNM staging system (8th edition). Brain MRI revealed no evidence of intracranial metastasis. Ultrasound identified 
multiple hypoechoic lesions in bilateral cervical and supraclavicular lymph nodes, indicative of nodal metastases. Bone 
scintigraphy demonstrated multiple irregular foci of increased radiotracer uptake in the skull, ribs, spine, and right scapula, 
consistent with extensive osseous metastases. Contrast-enhanced abdominal CT showed no hepatic or adrenal involvement. 
Positron emission tomography (PET)/CT was not performed due to financial constraints.

Treatment Course
On March 1, 2022, the patient began treatment with tislelizumab (200 mg on day 1, every 3 weeks), pemetrexed 
(500 mg/m² on day 1, every 3 weeks), and carboplatin (AUC = 5 on day 1, every 3 weeks), administered over six cycles. 
During the next 4 months, the tumor demonstrated continuous shrinkage, with the largest diameter decreasing from 
7.4 cm to 4.9 cm. During this period, the patient experienced leukopenia (grade 1) according to CTCAE v5.0, which was 
managed with pegylated recombinant human granulocyte colony-stimulating factor (Qilu Pharmaceutical, Jinan, China).

Table 1 Longitudinal Changes in Serum Tumor Markers, Tumor Response, and Treatment Phases

Date CEA  
(ng/mL)

CA125  
(U/mL)

Cytokeratin  
(ng/mL)

Largest Tumor 
Diameter (cm)

Response Evaluation Treatment Phase

2022-02-27 852.2 452.7 6.43 7.4 Baseline Tislelizumab + Pemetrexed + Carboplatin

2022-07-09 10.28 32.6 2.78 4.9 Partial response (–33.7%) Tislelizumab + Pemetrexed

2023-02-17 3.04 30.1 2.72 4.1 Stable disease (–16.3%) Pemetrexed

2023-12-15 1.99 27.2 2.73 4.4 Stable disease (+7.3%) Sunvozertinib

2025-01-30 2.32 18.7 1.86 3.8 Stable disease (–13.6%) Sunvozertinib

Figure 2 The expression level of PD-L1. Tumor proportion score (TPS) = PD-L1-positive tumor cell count / total viable tumor cell count × 100%; combined positive score 
(CPS) = PD-L1-positive cell count (tumor cells, lymphocytes, macrophages) / total viable tumor cell count × 100%. The scoring was performed simultaneously by two 
experienced pathologists, and any discrepancies were resolved by consensus.
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On July 9, 2022, treatment was modified to maintenance therapy consisting of tislelizumab and pemetrexed for an 
additional 7 months. Tumor size continued to decrease, with the largest diameter reducing from 4.9 cm to 4.1 cm. 
However, the patient experienced leukopenia (grade 1), fatigue (grade 1), and diarrhea (grade 1) during this phase. These 
AEs were monitored periodically and managed symptomatically.

On February 17, 2023, due to persistent fatigue and diarrhea, tislelizumab was discontinued, and the patient 
transitioned to pemetrexed monotherapy for a duration of 10 months. Following this change, the fatigue and diarrhea 
resolved. However, the tumor size gradually increased from 4.1 cm to 4.4 cm. The disease remained stable and grade 1 
leukopenia was observed.

In December 2023, the patient developed phlebitis (grade 1), resulting in difficulties with intravenous access. As a result, 
pemetrexed was discontinued. On December 15, 2023, treatment was switched to sunvozertinib at a daily oral dose of 300 mg. 
Following the change, the tumor continued to shrink from 4.4 cm to 3.8 cm. At the time of submission of this report, 
sunvozertinib has been administered for 13 months, with no evidence of disease progression. During this period, the patient 
has experienced grade 1 diarrhea and grade 1 paronychia, both of which improved with symptomatic management.

To date, the patient’s treatment has changed from immunotherapy combined with chemotherapy to maintenance with 
sunvozertinib, and the overall PFS has reached 34 months.

Discussion
NSCLC with EGFR exon 20 insertion predominantly affects never-smokers, females, individuals with adenocarcinoma, 
and those of Asian descent, with a notably younger age of onset. Recent advances in exploring new diagnostic and 
therapeutic strategies have informed the understanding and management of EGFR exon 20 insertion NSCLC.13–25 In 
terms of metastasis, the most common sites are the bone, brain, and liver.7 It was reported that approximately 39% of 
patients present with brain metastases at the time of diagnosis.26 Furthermore, patients with EGFR exon 20 insertion 
mutations generally have a poorer prognosis, with a PFS less than half of that of cases carrying classic EGFR mutations.6 

Due to the unique structure, diverse subtypes, high malignancy, and substantial heterogeneity of these mutations, 
traditional treatments such as chemotherapy, immunotherapy, and first to third-generation EGFR-TKIs have shown 
limited efficacy for EGFR exon 20 insertion NSCLC.27,28 In this case, the patient exhibited sustained tumor shrinkage 
and a prolonged PFS of 34 months, highlighting the potential of sunvozertinib as a promising treatment option for EGFR 
exon 20 insertion-positive NSCLC.

Although patients with EGFR mutations typically exhibit reduced PD-L1 expression, a subset of patients with EGFR 
mutations show elevated PD-L1 expression.8 The optimal treatment approach for such cases remains a topic of ongoing 
debate. In relevant studies to date, data from the CHRYSALIS study (NCT02609776)29 demonstrated an objective 
response rate (ORR) of 40% for amivantamab as a later-line treatment, while the EXCLAIM study (NCT02716116)30 

reported an ORR of 28% for mobocertinib in the post-line setting. Amivantamab and mobocertinib have been approved 
by the FDA for the treatment of EGFR exon 20 insertion mutations in NSCLC but were not available in China at the time 
the patient was admitted (March 2022), which necessitated the selection of alternative treatment options. According to 
the ASCO guidelines, for patients with EGFR exon 20 insertion mutations, clinicians may offer chemotherapy in 
conjunction with amivantamab as first-line therapy. In cases where amivantamab is unavailable, standard treatments 
aligned with non-driver alteration protocols should be considered.31 Considering the high expression of PD-L1 in this 
patient, treatment decisions were informed by the results of several immunotherapy studies, including: 1) KEYNOTE- 
024 (NCT02142738):32 Pembrolizumab monotherapy in patients with PD-L1 expression ≥50% yielded a median PFS of 
10.3 months (95% confidence interval [CI], 6.7 months to not reached), significantly longer than the 6.0 months (95% CI, 
4.2 to 6.2 months) achieved with chemotherapy alone (hazard ratio [HR]=0.50; 95% CI, 0.37 to 0.68 months; 
p<0.001); 2) KEYNOTE-189 (NCT02578680):33 Pembrolizumab in combination with chemotherapy resulted in 
a median PFS of 8.8 months (95% CI, 7.6 to 9.2 months) compared to 4.9 months (95% CI, 4.7 to 5.5 months) for 
chemotherapy alone (HR=0.52; 95% CI, 0.43 to 0.64 months; p<0.001); and 3) RATIONALE-304 (NCT03663205):34 

The combination of tislelizumab and chemotherapy achieved a median PFS of 9.7 months versus 7.6 months with 
chemotherapy alone (HR=0.645; p=0.004). Notably, among patients with PD-L1 expression ≥50%, the HR was 0.308, 
indicating a markedly enhanced benefit within this subgroup. Based on the patient’s high PD-L1 expression and in 
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accordance with available Chinese guidelines, the patient was treated according to the protocol for driver gene-negative 
NSCLC, using tislelizumab in combination with platinum-based chemotherapy. Subsequently, the patient was switched 
to tislelizumab plus single-agent chemotherapy or single-agent maintenance chemotherapy, continuing without disease 
progression. However, by December 2023, prolonged use of tislelizumab and pemetrexed led to AEs—such as fatigue, 
diarrhea, and phlebitis—prompting the patient to discontinue intravenous therapies. In this context, there was an urgent 
need for a drug with both efficacy and safety to maintain the benefits of treatment.

In the PAPILLON Phase III trial (NCT04538664),35 amivantamab plus chemotherapy (carboplatin-pemetrexed) for 
advanced EGFR exon 20 insertion NSCLC demonstrated a median PFS of 11.4 months, compared with 6.7 months for 
chemotherapy alone (HR=0.40; 95% CI, 0.30–0.53; p<0.001). The ORR was 73% in the combination group compared to 
47% with chemotherapy, highlighting a significant improvement in disease control. However, amivantamab was still 
unavailable in China at that time. In the EXCLAIM-2 phase III study (NCT04129502),36 mobocertinib monotherapy did 
not demonstrate superiority over chemotherapy in the first-line setting for EGFR exon 20 insertion NSCLC (median PFS 
of 9.6 months in both groups; HR=1.04; 95% CI, 0.77–1.39; p=0.803), leading to its withdrawal from the global market. 
In contrast, the WU-KONG6 study (NCT05712902)37 demonstrated that sunvozertinib monotherapy achieved an ORR of 
61% and a median PFS of 6.5 months in previously treated NSCLC patients with advanced EGFR exon 20 insertion. The 
most common grade 3 or higher treatment-related AEs were elevated blood creatine phosphokinase (18 [17%] of 104 
cases), diarrhea (8 cases [8%]), and anemia (6 cases [6%]). The most frequent serious treatment-related AEs included 
interstitial lung disease (5 cases [5%]), anemia (3 cases [3%]), vomiting (2 cases [2%]), nausea (2 cases [2%]), and 
pneumonia (2 cases [2%]).37 Based on these results, sunvozertinib was approved in China in August 2023, becoming the 
only targeted therapy for EGFR exon 20 insertion available in China at that time. Moreover, pooled data from the WU- 
KONG1/15 studies (NCT03974022; NCT05559645)38 showed promising efficacy of sunvozertinib in first-line setting of 
advanced EGFR exon 20 insertion NSCLC, with a confirmed ORR of 78.6% and a median PFS of 12.4 months. The 
safety profile was consistent with previous findings, with the most common treatment-emergent AEs being diarrhea, 
elevated creatine phosphokinase, and skin rash.38 Recently, CLN-081 (zipalertinib, NCT04036682) also showed 
encouraging activity, achieving a 41% partial response rate at 100 mg twice daily in heavily pretreated EGFR exon 20 
insertion NSCLC patients, with a favorable safety profile.39 These studies demonstrated a promising efficacy and 
manageable safety profile, prompting us to use sunvozertinib as a maintenance therapy for our patient. As of the 
submission date for this report, sunvozertinib has been used for 13 months in the presented case, and the patient’s tumor 
has shown continued shrinkage and durable disease control, with no signs of progression.

The latest Chinese Expert Consensus recommends sunvozertinib as a preferred second-line therapy for advanced or 
metastatic EGFR exon 20 insertion NSCLC.40 However, no standardized first-line therapy is yet available in China. In 
patients who cannot tolerate or refuse chemotherapy and have a compromised performance status, sunvozertinib may be 
considered as a first-line treatment. In the present case, AEs from long-term use of immunotherapy and chemotherapy led 
to intolerance, prompting the discontinuation of these treatments. Sunvozertinib was subsequently used as a maintenance 
therapy, enabling the patient to maintain disease control. Compared with the PAPILLON trial, where the median PFS for 
the amivantamab plus chemotherapy arm was 11.4 months,35 our patient achieved an even longer PFS, highlighting the 
potential of sunvozertinib in the first-line management of advanced EGFR exon 20 insertion NSCLC.

For patients with concurrent EGFR mutations and high PD-L1 expression, the clinical benefit of combining 
immunotherapy with targeted therapy remains unclear, with concerns over increased immune-related AEs. The literature 
suggests that the combination of immunotherapy and targeted therapy can lead to an overall AE rate of up to 94.5%, with 
grade ≥3 events in 47.3% of cases.41 Notably, the incidence of interstitial lung disease is elevated, potentially due to the 
timing and sequence of drug administration. Several clinical trials—the CheckMate-012, KEYNOTE-021, and TATTON 
studies—failed to show clear survival benefits from combining or sequencing EGFR-TKIs with PD-1/PD-L1 inhibitors in 
advanced EGFR-mutant NSCLC, and instead reported high toxicity rates. In the TATTON trial, the incidence of 
interstitial lung disease reached 38% with osimertinib plus durvalumab, leading to early termination of enrollment and 
the premature closure of the Phase III CAURAL trial (NCT02143466; NCT02454933).42,43 In contrast, in our case, the 
patient initially benefited from immunotherapy combined with chemotherapy, but treatment was halted due to AEs. Ten 
months after tislelizumab treatment discontinuation, sunvozertinib was introduced, and during the period of treatment 
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with sunvozertinib, only grade 1 diarrhea and paronychia were observed. These AEs are consistent with the known safety 
profile of sunvozertinib, with no severe toxicities such as interstitial lung disease. This suggests that a sufficient period 
between discontinuing immunotherapy and starting targeted therapy may mitigate the risk of severe toxicity. Hence, 
switching to sunvozertinib after a suitable washout period appears feasible and can yield sustained clinical benefits.

A notable limitation of this case report is the absence of serial assessments of PD-L1 expression and EGFR exon 20 
insertion variant allele frequencies across treatment stages. Such analyses would provide valuable insights into clonal 
evolution and biomarker dynamics in response to different therapies. Unfortunately, repeated tumor or liquid biopsies 
were not feasible in this case due to the patient’s declining performance status and clinical considerations. Additionally, 
no formal pharmacokinetic or pharmacodynamic considerations informed the 10-month washout period between 
tislelizumab discontinuation and sunvozertinib initiation, as no established guidelines currently exist for sequencing 
immunotherapy and EGFR-TKIs in EGFR-mutant NSCLC. Moreover, the unusually prolonged PFS observed in this 
patient may be influenced by the cumulative benefit of sequential therapies, rather than sunvozertinib monotherapy alone, 
limiting direct comparison with historical controls. Furthermore, post-progression biopsies or liquid biopsies were not 
performed due to the absence of progression during treatment with sunvozertinib. Notably, the risk of acquired resistance 
to sunvozertinib remains an important limitation to consider for long-term treatment, as mechanisms of resistance in 
EGFR exon 20 insertion NSCLC such as secondary EGFR mutations (eg, C797S) or bypass signaling pathways are still 
being elucidated. Furthermore, no analyses of tumor microenvironment features (eg, T-cell infiltration) or genomic 
correlates (eg, STK11/KEAP1 mutations) were performed to explain the high PD-L1 expression in this case, due to 
limited tissue availability. Future prospective studies with comprehensive biomarker monitoring, including post- 
progression molecular profiling and exploration of tumor microenvironment factors, are warranted to better understand 
these dynamics in EGFR exon 20 insertion-positive NSCLC.

Conclusions
To the best of our knowledge, this is the first report of an EGFR exon 20 insertion NSCLC patient with high PD-L1 expression 
who achieved durable disease control using sunvozertinib as a maintenance therapy after intolerance to immunochemotherapy. 
Remarkably, the patient maintained a prolonged PFS of nearly 3 years with manageable adverse effects. This outcome 
underscores the potential role of sunvozertinib as a promising first-line option for this challenging patient population and 
highlights the need for further investigation in prospective clinical trials (eg, WU-KONG28 [NCT05668988]).
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