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Abstract. Erlotinib, an epidermal growth factor receptor 
tyrosine kinase inhibitor, is an oral targeted anticancer drug 
that is used to treat non-small cell lung cancer (NSCLC). 
Previous studies have confirmed that erlotinib is safe and is 
well-tolerated by patients. The most common adverse reac-
tions observed following erlotinib treatment include a rash 
and mild diarrhea. In the current study, the first case of acute 
myocardial infarction following one month of treatment with 
erlotinib in a 63-year-old male NSCLC patient is presented. 
The present study highlights the importance of clinicians 
remaining cautious following erlotinib administration. In 
elderly NSCLC patients and those with a history of coronary 
heart disease, cardiac function must be carefully monitored 
following erlotinib treatment so that serious adverse reactions, 
such as myocardial infarction, may be identified early and 
treated quickly. 

Introduction

At present, lung cancer is the leading cause of cancer-associ-
ated mortality worldwide (1). Therefore, treatment strategies 
for lung cancer are of significant interest. The standard 
approach to lung cancer treatment is multidisciplinary and 
includes surgery, chemotherapy, radiotherapy and targeted 
therapy. Targeted therapy is a novel and promising thera-
peutic modality. The Chinese guidelines on the diagnosis 
and treatment of primary lung cancer (2011 version) (2) 
state that systemic therapy improves quality of life and 
prolongs the survival of stage IV non-small cell lung cancer 
(NSCLC) patients. Targeted treatment of NSCLC patients 
with epidermal growth factor receptor (EGFR) mutations is 
more likely to be effective than in patients without EGFR 

mutations; therefore, gefitinib or erlotinib are recommended 
as the first‑line treatment for stage IV NSCLC patients with 
sensitive EGFR mutations (2).

In 2006, oral erlotinib (150 mg, daily) was approved by 
the China Food and Drug Administration for the treatment 
of NSCLC in China (3). Erlotinib, an EGFR tyrosine kinase 
inhibitor, inhibits the phosphorylation of EGFR, which 
is expressed on the surface of normal and tumor cells. In 
non-clinical experimental models, the inhibition of EGFR 
phosphorylation has been demonstrated to cause cell growth 
arrest and cell death (3). The most common adverse reactions 
following erlotinib administration are rash and mild diar-
rhea. Additional adverse reactions include severe rash, severe 
paronychia, interstitial pneumonia, myocardial ischemia and 
acute hepatitis (3).

The present study reports the first case of acute myocar-
dial infarction occurring after one month of treatment with 
erlotinib in an NSCLC patient, and highlights the importance 
of careful monitoring following this treatment. 

Case report

On March 25, 2013, a 63-year-old male patient was admitted 
to the Provincial Hospital Affiliated to Shandong University 
(Jinan, China) with chest tightness that had lasted for 14 days. 
The patient had smoked for 40 years (≤20 cigarettes per day) 
and reported a 30-year history of hypertension. A computed 
tomography (CT; Discovery CT750 HD; GE Healthcare Life 
Sciences, Shanghai, China) scan identified a mass in the upper 
lobe of the left lung and left pleural effusions (Fig. 1). Cytology 
of pleural effusions was clearly positive at malignant cells, 
with tumor marker carcinoembryonic antigen (CEA) levels 
of >1,000 ng/ml (normal range, 0-10 ng/ml). A percutaneous 
lung biopsy was performed in April 2013, which confirmed 
the diagnosis of histologically invasive adenocarcinoma. 
Subsequently, the patient received 7 cycles of chemotherapy 
with pemetrexed (0.8 g on day 1 every 21 days) and neda-
platin (40 mg on days 2-4 every 21 days) and experienced 
significant bone marrow suppression during chemotherapy. 
During the chemotherapy treatment, the patient complained 
of chest discomfort. However, repeated electrocardiogram 
(ECG; 9310P; Nihon Kohden, Tokyo, Japan) examinations 
revealed no obvious abnormalities. An echocardiographic 
examination performed on October 8, 2013 indicated that 
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the cardiac structures were normal (Fig. 2A) with a left 
ventricular ejection fraction (LVEF) of 63%.

In April 2014, the patient was admitted to the Provincial 
Hospital Affiliated to Shandong University for review. ECG 
examination demonstrated sinus rhythm and no evidence 
of arrhythmia or myocardial ischemia (Fig. 2B). A CT scan 
revealed that the mass had decreased in size compared with 
that prior to the 7 cycles of chemotherapy (Fig. 3). Emission 
CT revealed increased imaging agent (iodinated contrast) 
uptake in the 6th, 7th and 8th left front ribs compared with 
the contralateral ribs. Although no significant progression 

of the lesions was evident following 7 cycles of peme-
trexed and nedaplatin, evidence of bone metastasis was 
identified using bone imaging examination, and the patient 
had experienced adverse reactions to chemotherapy; the 
blood cell count of the patient was significantly reduced, 
demonstrating bone marrow suppression. Due to the limited 
efficacy and undesirable side effects of chemotherapy, and 
the presence of sensitive EGFR mutations in the tumor, 
demonstrated by genetic testing of pathological specimens, 
erlotinib maintenance treatment (150 mg orally, once daily) 
was selected.

Figure 1. Computed tomography scan performed on March 29, 2013, prior to chemotherapy treatment with pemetrexed and nedaplatin. (A) Lung and (B) medi-
astinal windows showing a mass in the upper lobe of the left lung and (C) lung and (D) mediastinal windows showing pleural effusions in the left side.

Figure 2. Echocardiography and ECG examinations performed prior to erlotinib treatment. (A) Echocardiography performed on October 18, 2013, prior to 
the administration of targeted treatment. (B) ECG performed on April 14, 2014, prior to the administration of targeted treatment. ECG, electrocardiogram.
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Figure 4. Computed tomography scan performed on May 15, 2014 following treatment with erlotinib for 1 month. (A) Lung and (B) mediastinal windows 
showing a mass in the upper lobe of the left lung and (C) lung and (D) mediastinal windows showing pleural effusions in the left side, which are not consider-
ably different to those observed in Figure 3.

Figure 3. Computed tomography scan performed on April 15, 2014 following 7 cycles of chemotherapy with pemetrexed and nedaplatin. (A) Lung and 
(B) mediastinal windows showing a mass in the upper lobe of the left lung and (C) lung and (D) mediastinal windows showing pleural effusions in the left side, 
which are decreased in size compared to those observed in Figure 1.
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In May 2014, after 1 month of treatment with erlotinib, 
the patient was admitted for follow-up, complaining of mild 
nausea and occasional pain in the left chest area, without 
radiating pain, vomiting, fever or expectoration. Physical 
examination revealed a body temperature of 35.6˚C (normal 
range, 36.0‑37.0˚C), pulse rate of 92 bpm (normal range, 
60-100 bpm), respiratory rate of 23 times/min (normal range, 
16-20 times/min), blood pressure of 115/74 mmHg (normal 
range, 90-130/60-90 mmHg), and a rash located on the face 
and lower jaw. A CT scan performed on May 15, 2014 (Fig. 4) 
revealed no significant differences in the mass located in 
the upper lobe of the left lung compared with the previous 
CT scan. ECG showed that ST-segments of V1-V5 were 
arched upward and inverted T waves were present (Fig. 5A). 
High-sensitivity troponin T assay revealed troponin T levels 
of 23.77 pg/ml (normal range, 3-14 pg/ml) and N-terminal 
pro-brain natriuretic peptide levels of 2,771 pg/ml (normal 
range, 0-125 pg/ml). Echocardiography indicated extensive 
infarction of the anterior myocardial tissue (Fig. 5B) and a 
LVEF of 54%. The patient was considered to have experienced 
acute myocardial infarction and thus erlotinib treatment was 
discontinued immediately. Subsequently, the patient's blood 
pressure was controlled and anticoagulant and diuretic drugs 
were administered (asprin enteric-coated tablets, 0.1 g every 
day; clopidogrel hydrogen sulphate tablets, 75 mg every day; 
furosemide tablets, 20 mg twice a day).

During follow-up, a computed tomographic angiography 
of the coronary arteries identified multiple plaques in the right 
and left coronary arteries with corresponding luminal stenosis. 
Currently, the patient is well and his heart function is controlled; 
however, pulmonary metastasis was identified in 2015.

Written informed consent was obtained from the patient's 
family for the publication of this study.

Discussion

Recently, certain drugs administered for the treatment of 
tumors, including target drugs such as imatinib, sunitinib and 
nilotinib, have been reported to cause cardiac toxicity (4). A 
cardiotoxicity study revealed that sunitinib treatment resulted 
in mitochondrial damage and myocardial apoptosis in mice 
and cultured rat cardiomyocytes (5). Erlotinib has been demon-
strated as a safe and well-tolerated treatment for NSCLC (6-9), 
with no cases of myocardial infarction reported to date.

The patient in the present case report had a history of 
hypertension, and the patient's triglyceride, total cholesterol 
and CEA levels at various time points are shown in Table I. 
Prior to treatment with erlotinib, the cardiac ultrasound and 
repeated ECG examinations were normal. Following treat-
ment with erlotinib for 1 month, commencing in April 2014, 
the lesion in upper lobe of the left lung exhibited no significant 
changes and the CEA level of the patient was lower than before 

Table Ⅰ. Triglyceride, total cholesterol and CEA serum levels of the patient.

 Triglycerides Total cholesterol CEA
Date (mmol/l) (mmol/l) (ng/ml)

26/03/2013 2.06 5.31 86.19
14/01/2014 2.50 4.75 61.51
18/02/2014 3.71 4.96 -
27/03/2014 2.96 4.94 32.86
15/04/2014 2.36 4.63 -
16/05/2014 2.25 3.61 14.77

Normal reference values: Triglycerides, 0.4-1.8 mmol/l; total cholesterol, 3.6-6.2 mmol/l; and CEA, 0-10 ng/ml. CEA, carcinoembryonic antigen.
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Figure 5. Echocardiography and ECG examinations performed following erlotinib treatment. (A) ECG performed on May 15, 2014, following targeted treat-
ment. (B) Echocardiography performed on May 19, 2014, following 1 month of targeted treatment. ECG, electrocardiogram.
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the treatment (Table I). During targeted therapy, the patient 
developed a facial rash, and subsequently experienced acute 
myocardial infarction following 1 month of erlotinib treatment. 
During this treatment period, no other chemotherapy drugs 
that may cause myocardial ischemia or myocardial infarction 
were administered. Based on these findings, erlotinib was 
considered to be the cause of the adverse reactions observed.

We postulate that erlotinib may lead to myocardial infarc-
tion; however, the mechanism remains unclear. Erlotinib exerts 
anticancer effects via the inhibition of EGFR phosphorylation. 
EGFR is found on the surface of cancer cells, but is also 
present on various kinds of normal cells. Doherty et al (10) 
investigated the toxicity of crizotinib, sunitinib, erlotinib 
and nilotinib in vitro and revealed that treatment with 10 µM 
erlotinib caused human cardiomyocyte cell death. It was also 
demonstrated in a phase I study that the steady-state plasma 
concentration of erlotinib (150 mg, administered daily) is 
1.37-1.64 µg/ml (11). Notably, Wu et al (11) reported that the 
plasma concentration of erlotinib in patients with interstitial 
lung disease following treatment for 6 days (150 mg, daily) 
was 3.62 µg/ml. Consequently, it is possible that the in vivo 
concentration of erlotinib is so high that it may trigger myocar-
dial cell death, resulting in myocardial infarction in addition to 
tumor cell apoptosis. Additionally, Doherty et al (10) demon-
strated that erlotinib marginally reduced lipid deposition of 
human cardiac cells. Notably, coronary plaque deposition was 
observed in the patient of the present study; thus, we hypoth-
esize that erlotinib may cause plaque instability, subsequently 
leading to acute myocardial infarction.

Furthermore, erlotinib may partially inhibit a certain 
type of potassium channel (10), causing prolongation of QT 
intervals and leading to arrhythmia, thus inducing myocardial 
ischemia or myocardial infarction.

Although this hypothesis requires further study for valida-
tion, cardiac toxicity caused by the administration of erlotinib 
requires serious attention. When administering targeted 
drugs, such as erlotinib, to patients with advanced NSCLC, 
particularly elderly patients or those with a history of coronary 
heart disease, clinicians must be cautious and a comprehensive 
assessment of the general condition of patients should be 
performed. ECG, echocardiography and myocardial enzymes 

testing must be performed regularly so that serious adverse 
reactions may be identified early and treated quickly.
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