
1 
 

Case study 1 

Myocardial infarction in a young patient with chronic myeloid leukemia after nilotinib use. 2 

Abstract: 3 
 4 
Nilotinib is an analog of imatinib increasingly used for the treatment of imatinib-resistant 5 

chronic myeloid leukemia. It has been considered a well-tolerated drug with little side effects. 6 

The most common adverse effects to nilotinib are skin rash, pruritus, headache, nausea, and 7 

fatigue.  Nilotinib-induced vascular events are rare, including peripheral artery occlusive 8 

disease, Raynaud syndrome, cerebrovascular accidents. Myocardial infarction has rarely been 9 

reported. In this paper, we describe the case of a 37-year-old female who developed a severe 10 

myocardial infarction after nilotinib use.  11 

There are two different vascular events reported with nilotinib: a progressively worsening of 12 

preexistent occluding vascular lesions and vasospastic events. In our patient, myocardial 13 

infarction seems to be secondary to severe coronary occlusive event. 14 

Nilotinib might facilitate the development of vascular events in patients with preexisting risk 15 

factors. However several patients have been shown to experience such events in the absence 16 

of any cardiovascular risk factor. 17 

The mechanism of nilotinib-induced myocardial infarction is still controversial. It is reported 18 

to be induced via mitochondrial damage, a negative effect of the substance on pre-existing 19 

atherosclerotic changes or ischaemic processes.  20 

Our report emphasizes the importance of early detection and evaluation of cardiotoxicity in 21 

order to prevent fatal consequences of such an adverse event even in young patients. 22 
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Introduction: 28 

The second generation BCR/ABL kinase inhibitor nilotinib is increasingly used for the 29 

treatment of imatinib-resistant chronic myeloid leukemia (CML) [1]. Nilotinib is an analog of 30 

imatinib with higher potency for BCR/ABL kinase inhibition and it is usually used in cases of 31 

resistance against imatinib [1]. It has been considered a well-tolerated drug with little side 32 

effects. The most common non-hematologic adverse effects to nilotinib are skin rash, 33 

pruritus, headache, nausea, and fatigue.  Other metabolic adverse effects including elevated 34 

lipase and/or amylase levels and hyperglycaemia have been reported. Although rare, 35 

nilotinib-induced vascular events have also been reported and include peripheral artery 36 

occlusive disease, Raynaud syndrome, cerebrovascular accidents [2]. Myocardial infarction 37 

has rarely been reported. To our knowledge, this is the first report of a young patient 38 

developed a severe myocardial infarction (MI) after nilotinib use.  39 

 40 

Case report: 41 

A 37-year-old female patient without any personal or familial history of coronary heart 42 

disease or artery disease was diagnosed with CML since 2011. She was initially treated by 43 

imatinib but was switched to nilotinib one year later for resistance to imatinib (at 12 months, 44 

the BCR-ABL transcript level was 0.5% (>0.1%)). Three months after nilotinib initiation, the 45 

patient presented to the emergency department complaining about retrosternal oppression 46 

associated with anxiety lasting for approximately three hours. The patient was afebrile with 47 

blood pressure of 140/80 mmHg .The electrocardiogram (ECG) yielded an elevated ST 48 

segment across the entire front wall. Troponin level was markedly elevated (188 g/L) 49 

[Reference Range: 0.00 - 0.80 g/L]. Liver function test values, electrolytes and creatinine 50 

level were in normal ranges. Glycaemia and lipeamia were also within normal ranges. A 51 

coronary angiography showed a stenosis of the coronary artery. An angioplasty and stent 52 

implantation were performed.  53 

According to the Naranjo probability scale, nilotinib-induced myocardial infarction was 54 

probable. The patient did not have any comorbidities or cardiac risk factors (such as diabetes, 55 

hypertension, or smoking). No other drugs consumption was found in this patient. No 56 

increase in the dosages of nilotinib was found.  57 

The outcome was favorable. The patient was discharged home two weeks later. Nilotinib was 58 

withdrawn and the patient was switched on dasatinib. At 3 months of dasatinib treatment, the 59 

BCR-ABL transcript level became 0.1%. 60 

 61 
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Discussion: 62 

Nilotinib is highly effective for the treatment of patients with CML generally used after 63 

imatinib failure. It inhibits the activity of the tyrosine kinase BCR-ABL through competitive 64 

inhibition of the binding site for ATP with a higher binding affinity and selectivity than 65 

imatinib and dasatinib [3]. Further receptors targeted by nilotinib include the receptor tyrosine 66 

kinase DDR1 (discoidin domain receptor 1), the NQO2 (nonkinase target NAD (P) H: 67 

quinone oxidoreductase), the ARG, the KIT, and the PDGFR.  Although the inhibition of 68 

these new targets seems to play a role in the clinical activity and efficiency of nilotinib, it is 69 

still unknown their impact in the toxicity of nilotinib in CML [4].  70 

Nilotinib is a generally well tolerated kinase inhibitor [5]. However, severe cases of nilotinib-71 

induced vascular events have recently been reported [6]. The exact incidence of these adverse 72 

effects is uncertain [7]. A recent study points out an occurrence more frequent than expected 73 

of vascular adverse eventsassociated with nilotinib (> 30% vs. < 1% in summary of product 74 

characteristics), and particularly of vascular events of late onset in patients with no pre-75 

existing risk factors [8] . 76 

There are two different vascular events reported with nilotinib: a progressively worsening of 77 

preexistent occluding vascular lesions and vasospastic events. In our patient, myocardial 78 

infarction seems to be secondary to severe coronary occlusive event. Although the incidence 79 

of clinically significant vascular events is low, such complications may be fatal and may lead 80 

to sudden death. In fact, 5 cases of sudden death were reported in patients receiving nilotinib 81 

in a phase I/II study and were considered at least possibly related to nilotinib use [7-9]. In 82 

addition, nilotinib more than imatinib or dasatinib lead to blockade of HERG K+ channels 83 

which may explain the prolonged QT interval seen more frequently with nilotinib [9].  84 

QT interval prolongation appears to be an off-target class III electrophysiologic effect, 85 

possibly related to the presence of a fluorine-based pharmacophore [10]. It was demonstrated 86 

in a recent study that when liposomes were injected prior to nilotinib, the liposomes 87 

decreased the effects on the QTc interval and therefore, the use of liposomal encapsulated 88 

QT-prolongation agents, or giving liposomes in combination with drugs, may decrease their 89 

cardiac liability [11]. Detailed information on nilotinib's cardiac safety profile is lacking. 90 

Whereas new electrocardiographic abnormalities were recorded in 20% of all patients and 91 

some of them developed severe or even life-threatening coronary artery disease, QT 92 

prolongation, changes in left ventricular ejection fraction, and clinical cardiac adverse events 93 

were uncommon in patients treated with nilotinib [12]. Pericardial and pleural effusion, 94 

pulmonary oedema, left ventricular dysfunction, atrial fibrillation as well as death due to MI, 95 
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coronary artery disease, and/or heart failure have rarely been reported in clinical trials with 96 

nilotinib [13-14-15]. In a cohort of 233 patients with CML receiving nilotinib, 5 had severe 97 

artery occlusive disease. A 59 year-old patient experienced a recurrent Raynaud syndrome, a 98 

50-year old female had a recurrent cerebrovascular accidents and three aged respectively of 99 

61, 77 and 68-year old had peripheral artery occlusive disease including coronary artery 100 

disease and pulmonary emboli [7]. Several retrospective studies have described the clinical 101 

manifestation of peripheral artery occlusive disease in patients receiving nilotinib [16]. 102 

However, the characteristics of this adverse drug reaction are poorly described since its 103 

frequency is low [17]. A case of fatal myocardial infarction has been reported in a 60-year old 104 

male patient [18].  105 

To the best of our knowledge, we report the first case of myocardial infarction occurring in a 106 

young patient aged of 37-years old, without any cardiovascular risk factor.  Our patient did 107 

not complain previously of chest pain, angina or any artery or coronary disease. Her 108 

metabolic and biological tests were within normal range even in the routine tests.    109 

Nilotinib might facilitate the development of vascular events in patients with preexisting risk 110 

factors (such as diabetes or coronary or peripheral artery disease). However several patients, 111 

like our patient, have been shown to experience such events in the absence of any 112 

cardiovascular risk factor. 113 

The mechanism of nilotinib-induced myocardial infarction is still controversial. It is reported 114 

to be induced via mitochondrial damage, a negative effect of the substance on pre-existing 115 

atherosclerotic changes or ischaemic processes, a key risk factor for vascular disease, and 116 

second, nilotinib has been shown to produce coronary vasoconstriction in rabbit hearts as 117 

well as in isolated human coronary arteries [19]. Mitochondrial damage to cardiomyocytes 118 

seems to be mediated via the target receptor C-Abl [20]. Nilotinib also targets the receptor for 119 

cytokine stem cell factor KIT or CD117 receptor with tyrosine kinase activity located on 120 

haemangioblasts, which are precursors for haematopoietic stem cells and endothelial 121 

progenitor cells. KIT activation is, amongst others, supposed to be necessary for endothelial 122 

progenitor cells to migrate to injured tissue, e.g. after MI [21].  123 

Conclusion: 124 

This report highlights a severe adverse effect to nilotinib occuring in a young patient and  125 

emphasizes the importance of early detection and evaluation of cardiotoxicity in order to 126 

prevent fatal consequences of such an adverse event. Therefore, the data indicate the need to 127 

adhere to current practice guidelines for monitoring patients with CML who are receiving 128 

TKI therapy [22]. 129 
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