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A B S T R A C T

The cardiotoxicity of osimertinib, an epidermal growth factor receptor (EGFR)-tyrosine kinase in-
hibitor, has been recently reported when treating EGFR mutation-positive non-small cell lung
cancer. In this report, we describe a case of an 81-year-old female patient diagnosed with Takot-
subo syndrome (TTS). TTS occurred despite the patient receiving osimertinib retreatment at re-
duced doses and having no history of cardiac or respiratory disease. The findings of this case sug-
gest that clinicians should consider the possibility of TTS induced by osimertinib.

1. Introduction
Epidermal growth factor receptor-tyrosine kinase inhibitors (EGFR-TKIs) are the standard treatment for EGFR mutation-positive

non-small cell lung cancer (NSCLC). Osimertinib, a third-generation EGFR-TKI, improves outcomes in patients with EGFR T790M-
positive NSCLC and is the first-line treatment for EGFR-mutated NSCLC [1,2]. In clinical trials, osimertinib has been associated with
higher rates of adverse cardiac effects, especially QT prolongation, compared with standard EGFR-TKIs, such as gefitinib and erlotinib
[2]. Additionally, osimertinib-induced cardiotoxicity has been reported [3].

Takotsubo syndrome (TTS), also known as broken heart syndrome, is a transient left ventricular dysfunction typically triggered by
physical or emotional stress. Osimertinib-induced TTS is extremely rare, and only one case has been reported in a patient with recur-
rent NSCLC with a history of thoracic surgery for primary lung cancer [4].

In this report, we describe a case of osimertinib-associated TTS, despite the patient receiving reduced osimertinib doses and hav-
ing no history of cardiac or respiratory disease.

2. Case presentation
An 81-year-old female patient presented to our hospital with dyspnea on exertion for 3 weeks. The patient had no history of smok-

ing and respiratory or cardiac disease. Chest computed tomography revealed right-sided pleural effusion and a mass lesion in the right
upper lung (Fig. 1). After thoracentesis, transbronchial biopsy, and cranial magnetic resonance imaging, the patient was diagnosed
with EGFR mutation-positive lung adenocarcinoma, cT2bN2M1b, Stage ⅣA, according to the Union for International Cancer Control,
8th edition.

Chest tube drainage and pleurodesis were performed, and the patient was treated with 80 mg/d osimertinib. After 2 weeks of
treatment, the patient developed pruritus, and osimertinib treatment was discontinued. Pruritus was resolved with a histamine
blocker and topical corticosteroid. Osimertinib treatment was restarted after 4 weeks at a dose of 40 mg/d. The brain natriuretic pep-
tide levels (17.6 pg/mL) and echocardiography, with a left ventricular ejection fraction (LVEF) of 65 %, were normal when osimer-
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Fig. 1. Chest computed tomography revealing right-sided pleural effusion and a mass in the right upper lung.

tinib was restarted. Although pruritus relapsed, the patient continued osimertinib along with a histamine blocker, achieving a partial
response according to the Response Evaluation Criteria in Solid Tumors 1.1.

Six weeks after restarting osimertinib treatment, the patient was admitted because of sudden chest pain after defecation and per-
sistent chest tightness. The creatine kinase MB levels were within normal limits; however, the qualitative troponin T rapid test result
was positive. Electrocardiography showed ST segment elevation in the V3-6 leads (Fig. 2A). Echocardiography revealed akinesis of
the left ventricular apical segment and left ventricular systolic dysfunction with an LVEF of 41 %. Left ventriculography demonstrated
apical akinesis, basal hypercontraction, and no significant coronary artery stenosis (Fig. 2B and C). The patient was diagnosed with
acute heart failure due to TTS, and osimertinib treatment was discontinued. Her chest tightness improved the next day, and electro-
cardiography showed negative T waves in the V1-6 leads (Fig. 3).

Two weeks after TTS onset, gefitinib treatment (250 mg/d) was started as a second-line therapy because the pleural dissemination
of lung cancer spread rapidly. The LVEF improved slightly from 41 % to 45 %, and apical akinesis persisted. Gefitinib was effective in
stopping disease progression; however, the patient experienced severe glossitis, resulting in the discontinuation of gefitinib after 3
weeks. The patient's general condition gradually deteriorated, and she died after 7 weeks. The negative T waves in the V1-6 leads dis-
appeared on the electrocardiogram taken a week before death, and echocardiography showed normalization of wall motion abnor-
malities and LVEF.

3. Discussion
The patient had TTS despite receiving a reduced dose of osimertinib for lung adenocarcinoma. No underlying conditions, includ-

ing cardiac disease, may have affected the onset of TTS.
TTS is a clinical entity characterized by sudden transient left ventricular apical akinesis not associated with obstructive coronary

artery disease [5]. It typically manifests in postmenopausal females due to presence of physical or emotional stress [6]. Respiratory
disorders have been identified as a physical trigger for TTS [7], and acute respiratory triggers, such as exacerbation of chronic ob-
structive lung disease and respiratory tract infection, are observed in 7 % of patients with TTS [8]. A systematic review of observa-
tional studies describing the association between respiratory disease and TTS revealed that among the TTS cases accompanied by res-
piratory disease, 39.8 % had obstructive lung disease, 38.9 % had pneumonia, 11.1 % had pulmonary embolism, and 10.2 % had
lung cancer [9]. Out of the 11 patients, 7 (63.6 %) patients with lung cancer and TTS were females, and all of them had NSCLC [9].
Notably, the in-hospital mortality rate of patients with lung cancer and TTS was 20 %, which was higher than that of patients with all
types of TTS [9].

As the first-line treatment for EGFR mutation-positive NSCLC, osimertinib results in better outcomes compared with standard
EGFR-TKIs [2]. Although osimertinib use is associated with lower rates of adverse events that are grade 3 or higher than treatment
with standard EGFR-TKIs such as gefitinib and erlotinib, adverse cardiac effects, especially QT prolongation, have been reported to be
more frequent in the osimertinib group than in the standard EGFR-TKI group [2].

In a systematic review of case reports and a series describing EGFR-TKI-induced heart failure in NSCLC, osimertinib was adminis-
tered in 82.6 % of the cases [10], implying that heart failure due to osimertinib is more likely to develop than heart failure due to
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Fig. 2. Electrocardiogram on admission (A) showing ST segment elevation in the V3-6 leads. Left ventriculography during systole (B) and diastole (C) demonstrate api-
cal akinesis and a hypercontractile base.

Fig. 3. Electrocardiogram on the second day of admission showing T waves inversion in the V1-6 leads.

other EGFR-TKIs (afatinib, erlotinib, and gefitinib). Moreover, the frequency of osimertinib-induced cardiotoxicity is higher than that
of other EGFR-TKIs.

According to the U.S. Food and Drug Administration Adverse Events Reporting System, a pharmacovigilance database, the report-
ing odds ratios for cardiac failure, atrial fibrillation, and QT prolongation were significantly higher with osimertinib than with other
EGFR-TKIs, such as afatinib, erlotinib, and gefitinib [3]. However, no cases of osimertinib-associated TTS have been reported until
2022 [4,11].
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Fukuda et al. were the first to report a case of osimertinib-induced TTS in an 81-year-old female with recurrent NSCLC after under-
going a right upper-middle lobectomy. The patient developed acute cardiac failure due to TTS within a month of starting osimertinib
treatment [4]. TTS recurred even when a reduced dose of osimertinib was administered. A case series regarding cardiomyopathy-
associated osimertinib reported that 2 of 17 patients with EGFR mutation-positive NSCLC had TTS [11]; however, other details have
not yet been described. Among the patients with osimertinib-associated cardiomyopathy, approximately 60 % had at least three car-
diac risk factors [11]. The top three most common comorbidities were hypertension (88.2 %), dyslipidemia (58.8 %), and atrial fibril-
lation (47.1 %). The LVEF decreased by a median of 22 % during a median (first quartile-third quartile) of 4.2 months (3.3–9.4
months) in these patients [11].

Our patient had neither a cardiac risk factor nor a history of pulmonary lobectomy and showed normal heart function before
restarting osimertinib. Nonetheless, our patient developed TTS after only 6 weeks of dose-dependent treatment. Therefore, patients
receiving osimertinib are recommended to undergo early and regular echocardiography to evaluate LVEF and the presence of abnor-
mal wall motion.

Notably, the mechanisms underlying osimertinib-induced cardiotoxicity remain unclear. Osimertinib and its active circulating
metabolite AZ5104 inhibit both EGFR and human epidermal growth factor receptor 2 (HER2) in vitro [12]. Anti-HER2-targeted ther-
apy is known to cause cardiac toxicity, and inhibition of HER2 by osimertinib and AZ5104 might be associated with cardiotoxicity
[13]. β1-adrenergic receptor-mediated EGFR transactivation has been demonstrated to play a cardioprotective role in vivo under con-
ditions of catecholamine excess [14].

4. Conclusion
Clinicians should consider the possibility of osimertinib-induced TTS in patients with EGFR mutation-positive NSCLC, even in the

absence of cardiac risk factors or underlying cardiac diseases.
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