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Background: The management of human epidermal growth factor receptor 2
(HER2)-mutant non-small cell lung cancer (NSCLC) remains a signi� cant clinical
challenge, with limited effective and accessible treatment options beyond antibody-
drug conjugates such as trastuzumab deruxtecan (T-DXd). Furmonertinib, a third-
generation EGFR tyrosine kinase inhibitor (TKI) with enhanced hydrophobic
properties due to its tri� uoroethoxy group, has shown activity against EGFR exon
20 insertions (ex20ins) but has not been explored in HER2-mutant NSCLC.
Case description: A 65-year-old male smoker presented with progressive
dyspnea and a performance status (PS) of 2. Initial computed tomography (CT)
in March 2025 revealed bilateral pneumonic in� ltrates. Biopsy con� rmed T4N0M1
lung adenocarcinoma harboring the “ERBB2 p.Y772_A775dup” mutation.
Administration of furmonertinib at a double standard dose of 160 mg/day
resulted in symptomatic improvement and early radiological improvement
within 5 days. Following chemotherapy and sintilimab failure in August 2025
due to progressive disease, furmonertinib rechallenge at 160 mg/day again
induced a response within 5 days, with no grade � 3 adverse events.
Conclusion: This case provides the � rst clinical evidence of furmonertinib’s
activity against HER2 ex20ins mutations. The structural homology between
HER2 p.Y772_A775dup and EGFR exon 20 “near-loop” insertions may facilitate
TKI binding. Furmonertinib emerges as a potential, cost-effective oral therapeutic
alternative for this patient population, especially when standard therapies are not
feasible, warranting further prospective investigation.
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Background

Non-small cell lung cancer (NSCLC) accounts for approximately 85% of lung cancer
cases and is a leading cause of cancer-related mortality worldwide (1). Various human
epidermal growth factor receptor 2 (HER2) alterations have been identi�ed in NSCLC,
including protein overexpression (2-35%), gene ampli�cation (2-20%), and gene mutations
(1-4%) (2, 3). HER2 mutations are currently a major focus of research in lung cancer, with
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the most common mutations occurring in exon 20, such as
A775_G776insYVMA (also known as p.Y772_A775dup), which is
the most frequent (4, 5). HER2-mutant NSCLC is characterized by
aggressive features, including rapid progression and poor prognosis.
Current therapies include platinum-based chemotherapy, HER2-
targeted tyrosine kinase inhibitors (TKIs), monoclonal antibodies,
and antibody-drug conjugates (ADCs) (3).

Furmonertinib is a novel third-generation epidermal growth
factor receptor (EGFR)-TKI featuring a tri�uoroethoxy group,
which confers strong hydrophobicity, high lipophilicity, and
signi�cant electron-withdrawing properties (6). Compared to
other third-generation EGFR-TKIs, furmonertinib has
demonstrated good ef�cacy and tolerability against EGFR exon 20
insertion (ex20ins) mutant lung adenocarcinoma (7–9). However,
its activity against HER2 ex20ins remains unexplored.

Here, we report for the �rst time a case of a patient with lung
adenocarcinoma harboring a HER2 ex20ins mutation who
responded to furmonertinib treatment.
Case description

Clinical presentation

A 65-year-old male (height 176 cm, weight 68 kg) was admitted
on March 11, 2025, due to “cough with sputum, chest tightness, and
shortness of breath for 4 months, worsening over 3 days.” He had
no history of hypertension or diabetes but was a smoker with a 40-
pack-year history (20 cigarettes/day). Physical examination revealed
a performance status (PS) score of 1-2. No palpable
lymphadenopathy was detected in the cervical, supraclavicular, or
axillary regions. Cardiopulmonary examination was unremarkable,
with normal heart sounds and clear lung �elds on auscultation.
After admission, he initially presented with pneumonia-like
symptoms unresponsive to antibiotic therapy. A chest computed
tomography (CT) on March 17 showed multiple in�ammatory
lesions in both lungs and pulmonary emphysema (Figure 1A). To
establish a diagnosis, bronchoscopy under local anesthesia was
performed. Subsequent to the pathological diagnosis of papillary
lung adenocarcinoma (cT4N0M1, stage IVa) from a biopsy of the
left lower lobe basal segment (Figure 1B), molecular analysis of the
tumor was initiated.

Treatment

As the disease progressed, the patient required high-�ow nasal
oxygen(HFNC), had a PS of 3-4, and was in poor general condition,
unable to tolerate chemotherapy. After thorough discussion
between the treating physician and the patient’s family, and
considering the patient’s critical condition, �nancial constraints,
and the lack of effective standard options, furmonertinib was
initiated at a dose of 160 mg orally once daily. The patient and
family provided informed consent for this off-label, high-dose use.
The patient’s chest tightness improved markedly. A repeat chest CT
after 5 days of treatment showed early radiological improvement in
the lung lesions (Figure 2A). Subsequent next-generation
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sequencing (NGS) con�rmed a clonal HER2 exon 20 insertion
mutation (ERBB2 p.Y772_A775dup; VAF 18.58%), with no
concurrent driver mutations or HER2 ampli�cation detected
(Figure 1C). Tumor mutational burden (TMB) was not assessed.
Upon achieving a performance status of 1 with stable disease,
furmonertinib was discontinued on May 14, 2025, to allow for the
initiation of standard �rst-line chemotherapy. Between May 23 and
July 30, 2025, the patient received two cycles of pemetrexed (0.8 g,
day 1) and carboplatin (500 mg, day 1) plus sintilimab (200 mg, day
1). On August 25, the patient experienced signi�cant shortness of
breath and chest tightness upon minimal exertion. A repeat chest
CT indicated clear tumor progression (Figure 2C). The National
Comprehensive Cancer Network (NCCN) guidelines recommend
T-DXd for patients with HER2-mutant NSCLC who have
previously received �rst-line standard therapy, but the patient
opted against it due to cost. After extensive discussion,
considering the patient’s �nancial constraints and previous
response to furmonertinib, the family decided to re-initiate
furmonertinib at 160 mg once daily. A repeat chest CT after 5
days of furmonertinib treatment showed improvement compared to
the previous scan (Figure 2D), accompanied by alleviation of chest
tightness and shortness of breath. The patient was discharged on
furmonertinib following clinical improvement. The timeline is
shown in Figure 3.

Follow-up and safety

The patient continued furmonertinib for approximately one
month before discontinuing due to �nancial constraints. A follow-
up chest CT on December 28, 2025, showed stable disease
compared to previous imaging. Thereafter, the patient declined
further chemotherapy, immunotherapy, or other antitumor
treatments. Given the natural history of advanced NSCLC and
the cessation of all active therapy, disease progression is anticipated.
During both treatment periods with furmonertinib, no treatment-
related adverse events � grade 3 were reported. Telephone follow-
up at home also indicated no apparent side effects.
Discussion

The patient in this case is an elderly male who presented with
lung adenocarcinoma manifesting as pneumonia, with clinical
symptoms including copious sputum and signi�cant chest
tightness and shortness of breath. At the time of diagnosis, his
condition was critical. As the genetic test report was pending and
the patient was unable to tolerate chemotherapy, furmonertinib was
initiated at 160 mg once daily, following discussion with his family.
His symptoms improved, and he was discharged. The subsequent
genetic test result identi�ed an ERBB2 exon 20 mutation. He
subsequently received two cycles of chemotherapy combined with
immunotherapy, but the ef�cacy was suboptimal. Given disease
progression and cost considerations, the decision was made to
resume furmonertinib, which led to a positive clinical response.

For HER2-mutant NSCLC patients, the current �rst-line
standard treatment is platinum-based chemotherapy with or
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without immune checkpoint inhibitors. However, the overall
response rate (ORR) to platinum-based chemotherapy is
approximately 43%, with a median progression-free survival
(mPFS) of around 6 months (10). Nevertheless, the combination
of chemotherapy and immunotherapy yields a mPFS of 8.5 months,
a result that remains suboptimal (11). The poor response to
chemotherapy and immunotherapy in this case aligns with
previous study �ndings (10–12). Other treatment modalities
include monoclonal antibodies, such as trastuzumab and
pertuzumab, but their limited ef�cacy may be due to inadequate
tumor penetration and insuf�cient blockade of downstream
signaling. Tyrosine kinase inhibitors, including pan-HER TKIs
(e.g., dacomitinib, neratinib, afatinib), EGFR/HER2 TKIs (e.g.,
lapatinib, pyrotinib, mobocertinib, BAY2927088), and selective
HER2 TKIs (e.g., tucatinib, zongertinib), have yielded
disappointing results in studies, with ORRs ranging from 0% to
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42% and mPFS from 2.8 to 5.6 months (3). Among these, pyrotinib
has shown the most promising activity, although its tolerability is
limited by diarrhea, anemia, and rash. Novel therapeutic agents
include anti-HER2 ADCs such as T-DXd and ado-trastuzumab
emtansine (T-DM1), which have also been investigated for treating
NSCLC patients with HER2 mutations. T-DXd is the �rst FDA-
approved targeted therapy for previously treated HER2-mutant
NSCLC at a dose of 5.4 mg/kg (13). While these drugs
demonstrate clinical bene�t, their widespread use is limited by
cost and treatment-related side effects (14).

Furmonertinib is a novel, third-generation EGFR TKI with
central nervous system anti-tumor activity, initially developed in
China. Studies have shown that furmonertinib also elicits good
responses in EGFR ex20ins mutations (7–9). Its small molecule and
unique hydrophobic group form strong interactions with the L792/
M793 region of the ATP-binding pocket, enabling the drug to inhibit
FIGURE 1

Imaging, histopathology and molecular diagnostics. (A) Baseline CT imaging, (B) Histopathology (200×) and Immunohistochemistry (100×):
Adenocarcinoma Markers CK7(+), Napsin A(+), TTF-1(+), (C) Pre-therapy NGS of Lung Adenocarcinoma showing ERBB2 p.Y772_A775dup
(VAF 18.58%).
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