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Could erlotinib treatment lead to acute 
cardiovascular events in patients with lung 
adenocarcinoma after chemotherapy failure?
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Abstract: Erlotinib, an epidermal growth factor receptor and tyrosine kinase inhibitor, is a 

targeted drug that was approved for the treatment of non-small-cell lung cancers and pancreatic 

cancers. Targeted tyrosine kinase inhibitors are known to have cardiotoxic effects. However, 

erlotinib does not have a statistically proven effect of increasing acute cardiovascular event (ACE) 

risk. Preclinical studies showed that beta agonist stimulation among rats that were administered 

erlotinib led to cardiovascular damage. Thus, there would be an aggregate effect of erlotinib 

on ACE, although it is not thought to be a cardiotoxic drug itself. In this paper, we present two 

non-small-cell lung cancer cases that developed ACE under erlotinib treatment.
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Introduction
The treatment of patients with cancer has radically changed over the past decades 

with the advance of targeted therapeutics. One of the targeted agents, erlotinib, is an 

epidermal growth factor receptor (EGFR) and tyrosine kinase inhibitor (TKI) that has 

demonstrated survival benefits and good tolerance in patients with non-small-cell lung 

cancers. It is the first-line therapy for patients with sensitizing EGFR mutations, and it 

is used following the progression of first-line treatment in patients regardless of sensi-

tizing EGFR mutation status.1 Because targeted anticancer drugs were initially thought 

to affect tumors, but not normal tissues, in which the kinases were not constitutively 

active, the hope for targeted therapy was that it featured high efficacy with minimal 

side effects. However, clinical trials have revealed unanticipated side effects of the 

targeted therapies, especially cardiotoxicity.2 No cardiac toxicity has been reported with 

the use of erlotinib monotherapy. Therefore, we present two cases in which erlotinib 

was the probable causative agent of myocardial infarction (MI).

Case 1
A 56-year-old male patient was admitted to hospital complaining of cough and fatigue 

in July 2014. The patient did not have a history of cardiac disease, diabetes mellitus 

(DM), hypertension (HT), dyslipidemia (DL), or a family history of cardiovascular 

events or smoking. Chest X-rays revealed pleural effusion at the right hemithorax. 

Positron emission tomography (PET)–computed tomography (CT) showed diffuse 

pleural thickening at the right hemithorax and hilar and mediastinal lymph nodes. 

Pleural biopsy and pleural fluid cytology revealed metastasis of lung adenocarcinoma. 

The patient was thought to have stage IV disease. EGFR mutation was not found and 
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the EML-4/ALK fusion gene was negative. First-line treat-

ment with cisplatin 75 mg/m2 and pemetrexed 500 mg/m2 

on day 1 was initiated for 3 weeks. After three cycles of 

chemotherapy, progression of the disease was detected and 

erlotinib 150 mg/day (administered orally) was prescribed 

as a second-line treatment despite the absence of an EGFR 

mutation. Three months after the erlotinib treatment, 

PET–CT revealed stable disease and the patient was admitted 

to hospital complaining of chest pain. Electrocardiography 

(ECG) showed ST elevation on inferior derivations (acute 

inferior MI) and coronary angiography was performed. 

Eighty percent stenosis in the proximal right coronary artery 

segment was detected and a stent was placed in the right 

coronary artery.

Case 2
A 51-year-old male patient was admitted to hospital com-

plaining of headaches in September 2012. The patient did 

not have a history of cardiac disease, DM, HT, DL, or a 

family history of cardiovascular events or smoking. PET–CT 

revealed a 65×62 mm sized mass on the upper lobe of the 

right lung, as well as hilar and mediastinal lymph nodes, and 

involvement of the right adrenal gland. Metastatic lesions 

were detected on cranial magnetic resonance imaging, and 

the excision material was evaluated as metastatic adenocar-

cinoma. EGFR mutation was not found and the EML-4/ALK 

fusion gene was found to be negative. First-line treatment 

with cisplatin 75 mg/m2 and pemetrexed 500 mg/m2 on day 1 

was initiated for 3 weeks. After six cycles of chemotherapy, 

a partial response was achieved and maintenance therapy 

with three cycles of pemetrexed was continued. Progres-

sion of the disease was detected after the ninth cycle of 

treatment. Erlotinib treatment was initiated as a second-line 

treatment. The patient’s disease was stable for 19 months, 

and he subsequently complained of chest pain. ECG revealed  

ST elevation on anterior derivations (acute anterior MI); 

100% stenosis (thrombosis) of the left coronary artery and 

80% stenosis of the circumflex artery was detected on coro-

nary angiography. A coronary stent was implanted in the 

left coronary artery.

Discussion
The main mechanisms of cardiomyopathy of TKI can be 

divided into two general classes of toxicity. The first is 

“on-target” toxicity: the tyrosine kinase target that regulates 

cancer cell survival and proliferation also plays an important 

role in normal cardiomyocyte survival, and thus the patient 

exhibits myocardial dysfunction. The second is “off-target” 

toxicity, which is the result of the inherent nonselectivity of 

TKI and the trend toward “multitargeting”; this involves pur-

posefully designing drugs to inhibit a broad range of targets 

that include kinases, which regulate both tumorigenesis and 

tumor angiogenesis. Although multitargeting may broaden 

the efficacy of an anticancer agent, the likelihood of toxic-

ity would also increase.3 The cardiovascular side effects of 

TKIs include heart failure, cardiomyopathy, QT prolonga-

tion, acute coronary syndromes, myocardial injury, arterial 

thromboses, and HT.4

Targeted therapies such as antiangiogenic agents (sunitinib, 

sorafenib, and bevacizumab), which target vascular endothe-

lial growth factor receptor, are associated with an increased 

risk of developing venous and arterial thromboembolism.5 But 

little is known about the risk of vascular events associated 

with targeting EGFR agents. The main toxic effects of these 

drugs are cutaneous (skin rash), gastrointestinal (diarrhea), 

and metabolic (hypomagnesemia).6

Petrelli et al7 performed a meta-analysis of 7,611 patients 

with respect to anti-EGFR agents, which are associated with 

a significant increase in the risk of venous thromboembo-

lic events with cetuximab and panitumumab, but not with 

gefitinib and erlotinib. The EGFR inhibitor erlotinib has 

been evaluated in patients with pancreatic cancer. According 

to this study,8 myocardial ischemia and MI were observed 

with an increased rate in patients receiving erlotinib with 

gemcitabine, as compared with those treated with gemcit-

abine alone. According to another study by Senderowicz 

et  al9 which compared gemcitabine and erlotinib with 

gemcitabine for the first-line treatment of locally advanced 

or metastatic adenocarcinoma of the pancreas, 2.3% versus 

1.2% of patients experienced myocardial ischemia/infarc-

tion in both the combination arm and the gemcitabine-only 

arm, respectively. There is also relatively little data on the 

basic literature about this topic. Rockman et al10 showed 

that treatment of mice with erlotinib enhanced myocardial 

injury induced by isoproterenol infusion. The authors con-

cluded that EGFR signaling may be effective in settings of 

catecholamine excess.10

In our patients, the late toxicity of cisplatin might also be 

a triggering factor for ACE. Meinardi et al’s study,11 which 

was designed to evaluate the cardiovascular risk of cisplatin 

in patients with young germ cell tumors after the completion 

of treatment, showed a 6% increase in cardiovascular events 

at the 10-year follow-up.11 The pathophysiology and molecu-

lar basis of this effect remain elusive. However, unfavorable 

effects of ACE on conventional cardiovascular risk factors, 

such as body mass index, blood pressure, and changes in the 
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lipid profile, have been shown, which explain the increased 

ACE risk observed, even if the molecular mechanism 

between cisplatin and these risk factors remains unsolved.  

The absence of DM, HT, and DL renders late cardiotoxicity 

of cisplatin an unlikely cause of ACE in our patients. We also 

cannot absolutely exclude the cardiotoxicity of cisplatin as 

a differential diagnosis. Our patients were stable regarding 

their lung cancer status, and they were in a low-risk group 

when evaluated for cardiovascular risk factors. Hence, erlo-

tinib may be the causative factor of MI in patients with lung 

adenocarcinoma.
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