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Abstract 

Background: Osimertinib has improved outcomes 

and is indicated by Food and Drug Administration 

(FDA) for epidermal growth factor receptor (EGFR)-

mutated lung cancer. Osimertinib use is associated 

with cardiac-related adverse events, including cardiac 

dysfunction and prolonged QTc interval. There is an 

increasing need for a comprehensive evaluation prior 

to the initiation of Osimertinib with a detailed 

assessment of clinical history particularly looking at 

the cardiovascular risk factors, a protocol-driven 

close cardio-oncology with periodic electrolyte and 

ECG monitoring during the therapy, as these high-

risk patients are associated with higher rates of 

cardiotoxicity compared with the low-risk patient 

population. 

 

Introduction: We report a patient who presented with 

cardiomyopathy, manifested by prolonged QTc 

interval, new valvular and left ventricular systolic 

dysfunction, six months into her treatment with 

Osimertinib. With timely detection and treatment of 

her electrolyte abnormality and poor oral intake, we 

were able to correct the markedly prolonged QTc 
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interval and prevent potential life-threatening 

arrhythmia. 

 

Conclusions: Patients receiving third-generation 

tyrosine kinase inhibitor, Osimertinib, should be 

carefully monitored for the development of cancer 

treatment-related cardiac dysfunction (CTRCD). A 

significant number of these patients also have other 

associated cardiac risk factors and comorbidities 

including poor nutrition. With poor per oral (PO) 

intake due to comorbidities, this subgroup of patients 

is even more susceptible to significant electrolyte 

abnormalities. Our case highlights the importance of 

close monitoring of especially these patients with 

regular electrocardiograms (EKGs), and electrolyte 

panels, along with the assessment of left ventricular 

function when needed to detect and intervene 

Osimertinib related cardiotoxicity. 

 

Keywords: Osimertinib, prolonged QTc interval; 

hypokalemia, left ventricular ejection fraction, cancer 

treatment-related cardiac dysfunction (CTRCD) 

 

1. Case Presentation 

A 70-year-old female ex-smoker with a past medical 

history significant for depression initially presented 

to the emergency room with aphasia. Her workup 

included computerized tomography (CT) of her head, 

which revealed a right frontal lobe mass. Her chest 

X-ray showed a 7-8 centimeter large right upper lobe 

lung mass and multiple bilateral lung nodules with 

nodal metastasis. Magnetic resonance imaging (MRI) 

brain with and without contrast revealed ring-

enhancing lesions within the right frontal lobe 

suggestive of metastatic lesions in the brain. Findings 

were consistent with metastatic lung adenocarcinoma 

with brain metastasis. Left axillary node biopsy 

revealed metastatic adenocarcinoma that was also 

positive for programmed death-ligand 1 (PD-L1) 

stain and a 90% epidermal growth factor receptor 

(EGFR) Exon 21 mutation.  Her transthoracic 

echocardiogram showed a left ventricular ejection 

fraction greater than 55%, mild mitral, and mild 

tricuspid regurgitation. The patient initially 

completed whole-brain radiation therapy for her brain 

metastasis. With the stabilization of her neurological 

manifestations, she has been initiated on Osimertinib 

80 mg daily.  

 

Approximately six months later, the patient was 

admitted to our hospital with complaints of anorexia, 

nausea, decreased oral intake, and weight loss. The 

patient also had a restaging CT scan done as an 

outpatient, which showed improvement in her 

metastatic disease; however, a small pulmonary 

embolus was noted as an incidental finding. The 

patient was then admitted to the hospital for further 

management. Her home medication Osimertinib was 

held. Laboratory tests on admission revealed a brain 

natriuretic peptide (BNP) level of 680 picograms per 

milliliter (pg/ml), and a potassium level of 2.4 

millimoles per liter (mmol/L), and a creatinine of 0.8 

milligrams per deciliter (mg/dl). Her troponin-I level 

was also elevated at 0.062 nanograms per milliliter 

(ng/mL). The lower extremity venous duplex showed 

no sonographic evidence of deep venous thrombosis. 

Her electrocardiogram (EKG) revealed sinus 

tachycardia, nonspecific ST and T wave abnormality, 

and a prolonged QTc interval at 581 milliseconds 

(msec) (Figure-1). A transthoracic echocardiogram 

(TTE) showed mild to moderate left ventricular 

systolic dysfunction with an estimated left ventricular 

ejection fraction (LVEF) of 40-45%, moderate to 

severe tricuspid regurgitation, (Figure-2), mild to 
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moderate mitral regurgitation, mild aortic 

regurgitation, and mild pulmonary hypertension with 

an estimated pulmonary artery systolic pressure to be 

40 mmHg. Compared to her baseline TTE, performed 

before initiation of her chemotherapy, there are many 

changes, including new cardiomyopathy, worsening 

mitral and tricuspid regurgitation, and new 

pulmonary hypertension. 

 

The patient was treated with electrolyte replacement 

along with parenteral nutrition initially. The 

potassium level improved to 4.0 mmol/L over the 

next 24 hours. Repeat EKG (Figure-3) with a 

potassium level of 3.7 mmol/L still showed a 

prolonged QTc interval of 552 msec. QTc interval 

normalized in the next 72 hours to 408 msec (Figure-

4). After percutaneous endoscopic gastrostomy 

(PEG) tube placement, enteral feeding was initiated, 

and total parenteral nutrition was discontinued. 

Osimertinib dose was decreased to 40 mg at the time 

of discharge with a plan to check EKG and potassium 

level 48 hours later. However, the patient refused 

further cancer treatment and decided to go on for 

hospice management with supportive care.

 

 

 

Figure 1: Electrocardiogram (EKG) revealed sinus tachycardia, nonspecific ST and T wave abnormalities, and a 

prolonged QTc interval at 581 msec. 
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Figure 2: Transthoracic echocardiogram (TTE) showed moderate to severe tricuspid regurgitation 

 

 

Figure 3: EKG showed a prolonged QTc interval of 560 msec 
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Figure 4: QTc interval normalized in the next 72 hrs. to 408 msec 

 

2. Discussion 

Osimertinib is a third-generation, orally available 

EGFR- tyrosine kinase inhibitor (TKI), which 

selectively inhibits the EGFR TKI sensitizing and 

EGFR T790M resistance mutations with less activity 

against wild-type EGFR. Current FDA approved 

indications for this drug include a) as a first-line 

treatment for patients with metastatic non-small cell 

lung cancer (NSCLC) whose tumors have epidermal 

growth factor receptor (EGFR) exon 19 deletions or 

exon 21 L858R mutations, b) for the treatment of 

patients with metastatic EGFR T790M mutation-

positive NSCLC, whose disease has progressed on or 

after a different EGFRTKI therapy [1]. Osimertinib 

has improved outcomes for epidermal growth factor 

receptor (EGFR)-mutated lung cancer.  Osimertinib 

use is associated with cardiac-related adverse events. 

A retrospective review of the FDA Adverse Events 

Reporting System (FAERS) for the incidence of the 

cardiotoxicity due to Osimertinib compared with 

other FDA approved EGFR –TKI drugs revealed an 

increased incidence of cardiac adverse events (AE) 

accounting for 6% due to Osimertinib alone and 5% 

due to Osimertinib combined with other TKIs. 

Cardiac failure was the most common AE, followed 

by QT prolongation, atrial fibrillation, and pericardial 

effusion. Of all the AEs reported, those due to cardiac 

failure and QT prolongation were serious. The 

median time from initiation of the drug to 

development of heart failure and QT prolongation 

was 29 and 23 days respectively [2].  

 

In a phase III trial, 419 patients were randomized to 

receive Osimertinib or platinum-based therapy with 

Pemetrexed. QT prolongation was noted in ten 

patients (4%) in the Osimertinib group and one 

patient (1%) in the platinum–pemetrexed group [3]. 

Of the approximately 1100 Osimertinib-treated 

patients in clinical trials, 0.9% were found to have a 

QTc >500 msec, and 3.6% of patients had an increase 

from baseline QTc >60 msec [1]. In a canine animal 

model study by Lu, Z et al., suppression or 
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downregulation of phosphoinositide 3-kinase 

signaling by the TKI affected different ion channels, 

thereby leading to QTc prolongation and 

subsequently risk for life-threatening arrhythmias [4]. 

Cardiomyopathy occurred in 2.6% of the 

approximately 1100 Osimertinib-treated patients and 

0.1% of cardiomyopathy cases were fatal. A decline 

in left ventricular ejection fraction (LVEF) ≥10% 

from baseline and to <50% LVEF occurred in 3.9% 

of 908 patients who had baseline and at least one 

follow-up LVEF assessment [1]. A phase III trial 

reported a significant change in QT interval in a 

higher percentage of patients in the Osimertinib 

treated group (29 patients [10%]) than in the standard 

EGFR-TKI group (13 patients [5%]). The majority 

(58%) of the treated patients developed diarrhea [5]. 

Commonly reported Osimertinib-associated AEs in 

Phase 1 to 3 clinical trials included diarrhea, rash, 

nausea, and decreased appetite [6]. The 

gastrointestinal side effects of nausea, vomiting, 

diarrhea and other related side effects can potentially 

lead to electrolyte imbalance, i.e., hypokalemia and 

hypomagnesemia, which may potentiate the 

prolonged QTc interval and exacerbate the potential 

cardiac AE risk associated with this drug. 

 

In a meta-analysis by Kunimasa et al., most cardiac 

AEs occurred in patients with underlying 

cardiovascular risk factors or cardiovascular disease. 

The authors postulated that the Osimertinib might 

further worsen underlying cardiac pathology [7]. In a 

recently reported post hoc analysis, Ewer et al., 

specifically looked at heart dysfunction and heart 

failure adverse events using data from a pooled 

population of patients who received Osimertinib 80 

mg once daily in FLAURA and the AURA trials. 

LVEF reduction was observed in patients specifically 

with cardiovascular risk factors before Osimertinib 

treatment [8]. 

 

According to the recently published Brazilian cardio-

oncology guidelines [9], as well as several other 

guidelines, cardiotoxicity is defined in the presence 

of QTc prolongation > 500 ms and, or QT variation > 

60ms from baseline. The QT interval and the risk 

factors associated with QT prolongation should be 

assessed before and after treatment with drugs known 

to be related to cardiac arrhythmias, such as tyrosine 

kinase inhibitors (crizotinib, dasatinib, and sunitinib) 

and arsenic trioxide. Baseline electrolyte and ECG 

assessments should be performed 1-2 weeks post-

initiation of the treatment and any dose adjustments 

should be performed in the first three months, 

depending on the therapy frequency. If a prolonged 

QTc interval is noted by the ECG, other drugs or 

electrolyte abnormalities that may contribute to the 

QTc interval prolongation should be addressed. The 

medications known to prolong the QTc interval 

included but were not limited to antiemetics, 

antidepressants, antiarrhythmic, antifungal drugs, and 

antipsychotics. Electrolyte abnormalities, if present, 

should be corrected. Osimertinib is potentially 

another associated drug for which this protocol can 

be extended. 

 

Our case highlights the need for protocol-driven 

cardio-oncology evaluation prior to initiation of 

Osimertinib with a detailed assessment of clinical 

history specifically looking at the cardiovascular risk 

factors such as hypertension, hyperlipidemia, 

diabetes mellitus, history of congestive heart failure, 

pulmonary embolism, valvular heart disease, prior 

tobacco use, atrial fibrillation, and other conduction 

abnormalities [7, 8]. Additionally, a routine baseline 
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assessment of LVEF is recommended. Regular 

monitoring of LV function by TTE during treatment 

should be considered in patients with cardiac risk 

factors, or those who develop relevant cardiac signs 

or symptoms. Patients with cancer therapy-related 

AE or comorbidities due to concomitant use of 

multiple agents should also undergo a periodic 

assessment of ECG and electrolyte abnormalities. 

This should especially be performed in patients with 

poor oral intake or nausea as well as patients on other 

antiemetic or antidepressant drugs. 

 

3. Conclusion 

Our patient demonstrated an increase in her QTc 

interval approximately six months into her treatment 

with a third-generation tyrosine kinase inhibitor. This 

occurred in a setting of significant nausea and 

decreased oral intake. LVEF and cardiac biomarkers 

were also abnormal, suggesting potential cancer 

therapy-related cardiac dysfunction (CTRCD). 

Monitoring electrolytes, potassium, and magnesium 

levels, and QTc interval in addition to TTE with 

strain imaging may help guide the prevention and 

management of CTRCD with early detection of 

subclinical cardiomyopathy in patients receiving 

Osimertinib, particularly in those patients with poor 

oral intake leading to potential electrolyte 

abnormalities. This case report emphasizes the 

importance of increased awareness, vigilant 

monitoring, and multidisciplinary team involvement 

for high-risk cardiac patients undergoing 

Osimertinib-based CT. This can lead to earlier 

diagnosis of potential Osimertinib-related 

cardiotoxicity, even in asymptomatic patients, and 

can also prevent life-threatening arrhythmias due to a 

potential QTc interval prolongation from an 

otherwise highly effective life-saving cancer therapy. 

Such multidisciplinary teams can also provide and 

optimize medical and nonpharmacological therapy 

for these patients who are at high risk for developing 

CTRCD. A coordinated care team approach may 

include temporarily withholding the drug until the 

QTc interval normalizes, initiating the drug at a lower 

dose (40 mg daily), or considering alternative therapy 

with a plan for a careful follow-up. 
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