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To the Editor 

Approval of the tyrosine kinase inhibitor (TKI) 
imatinib in 2001 provided an effective treatment for 
chronic myeloid leukaemia (CML). CML is a myelo-
proliferative disorder of pluripotent haematopoietic 
stem cells associated with the oncogenic fusion gene 
BCR-ABL, coding for a protein with tyrosin kinase 
activity [1]. Reported intolerance and/or resistance 
to imatinib prompted the development of the 
second-generation TKIs nilotinib and dasatinib [2]. 
Due to their similarities regarding chemical structure 
and pharmacologic activity [3], reported  cardiotoxicity 
for imatinib [4] may also be associated with the other 
TKIs.

We report on a patient with CML and a pre-
existing coronary heart disease (diagnosed after 
death) who developed a fatal myocardial infarction 
(MI) while being treated with nilotinib. 

Case report 

A 60-year-old male patient with CML (diagnosed 
1997; in remission/chronic phase), successfully 
treated with imatinib for six years, was switched to 
nilotinib 400 mg twice daily due to imatinib intoler-
ance (diarrhoea, eyelid oedema) and suspected resis-
tance. Four months later, the patient complained 
about retrosternal pressure sensations associated 
with chills, fever, weakness, and anxiety, and suffered 
since then from dyspnoea at exertion and from epi-
sodes of retrosternal pressure mainly at night. In a 
cardiological examination one month later echocar-
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diography was normal according to age (diastolic 
abnormal relaxation grade II) and ergometry (exer-
cise-tolerance, Ramp protocol) revealed a slightly 
reduced physical performance due to lack of training. 
Importantly, it did not reveal any signs of coronary 
heart disease, but a coronary angiography was not 
performed. Two months later, the patient was hospi-
talised due to angina pectoris-like symptoms. Con-
comitant medications were escitalopram in the 
morning and torasemide if needed. Again, there were 
no clinical or electrocardiographic signs of coronary 
heart disease, and a second ergometry was also neg-
ative. Liver values, electrolytes and creatinine were 
normal. The patient and his family were convinced, 
however, that nilotinib was the causative agent, and 
the patient stopped the treatment. Treatment with 
acetylsalicylic acid 100 mg was started. Two weeks 
later, nilotinib was restarted at a dosage of 600 mg 
per day. Serum biochemistry at that time did not 
reveal any particularities. One month later, the patient 
had to be resuscitated due to a cardiac arrest caused 
by ventricular fi brillation. After stabilisation, the 
electrocardiogram (ECG) yielded a loss of the R 
wave across the entire front wall, and troponin and 
creatine kinase levels were markedly elevated (208 
μg/L [Reference: 0.00 –0.80 μg/L] and 11 000 U/L 
[Reference: 24 –190 U/L], respectively). The patient 
died on day 3 of hospitalisation due to multi-organ 
failure. 

Autopsy showed a recent infarction of the entire 
interior myocardium of the left ventricle (Figure 1a 
and b), obliterating coronary sclerosis of the ramus 
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interventricularis anterior and circumfl exus, myocar-
dial hypertrophy of the left ventricle, atherosclerosis of 
the infrarenal aorta, and acute bronchopneumonia. 

Apart from dyslipidaemia (including reported 
sleep apnoea at start of Nilotinib treatment) and 
increased body mass index (27 kg/m 2), the patient 
did not have any comorbidities or cardiac risk factors 
(such as diabetes, hypertension, or smoking). 

The case was reported to the national Pharma-
covigilance Center Swissmedic. 

Discussion

Cardiotoxicity has only recently been reported for 
drugs that target tyrosine kinases [4,5], but usually 
not for drugs that inhibit the tyrosine kinase associ-
ated with the epidermal growth factor receptor. 
Hence, cardiotoxicity does not seem to be a class 
effect of TKIs [6], and may depend on an interaction 
with certain target receptors. The exact incidence of 
this adverse effect is unclear [7]. 

Nilotinib inhibits the activity of the tyrosine 
kinase BCR-ABL through competitive inhibition of 
the binding site for ATP with a higher binding affi n-
ity and selectivity than imatinib [8]. Further recep-
tors targeted by nilotinib and imatinib include ARG, 
KIT, PDGFR, DDR1, and NQO2 [3]. The maxi-
mum tolerated dose evaluated for nilotinib did not 
show any dose-limiting cardiovascular effects [8]. 
Due to observed prolongation of the QT interval and 
few cases of sudden death [8 –10], the drug carries a 
black box warning from the Food and Drug Admin-
istration. Pericardial and pleural effusion, pulmonary 
oedema, left ventricular dysfunction, atrial fi brilla-
tion as well as death due to MI, coronary artery dis-
ease, and/or heart failure have rarely been reported 
in clinical trials with nilotinib [8 –10]. 
Different mechanisms of cardiotoxicity have been 
described for TKIs depending on their target recep-
tor profi le [6]. For imatinib, cardiotoxicity is sup-
posed to be due to mitochondrial damage to 
cardiomyocytes mediated via the target receptor 
C-Abl [4]. However, nilotinib and imatinib also tar-
get KIT or CD117 [3,6], a receptor for cytokine 
stem cell factor with tyrosine kinase activity located 
on haemangioblasts, which are precursors for hae-
matopoietic stem cells and endothelial progenitor 
cells [6,11]. KIT activation is, amongst others, sup-
posed to be necessary for endothelial progenitor cells 
to migrate to injured tissue, e.g. after MI [6]. 

Already at the beginning of treatment with nilo-
tinib, the patient reported here most probably had 
pre-existing coronary heart disease which was only 
detected in the autopsy and which was likely the pri-
mary cause of the patient ’s MI. A negative effect of 
nilotinib can nonetheless not be excluded in this 
patient considering the temporal association between 
nilotinib ingestion and the rapid course of coronary 
artery disease leading to acute MI. Although the 
patient had suggestive symptoms, coronary artery dis-
ease could not be demonstrated before he suffered an 
acute MI. The patient was investigated using electro-
cardiography and ergometry, but not by coronary 
angiography. Sensitivity of ergometry showed a wide 
variability in meta-analyses (sensitivity 68% [range 
23–100%]) [12]. However, patients admitted to the 
hospital with chest pain without confi rmed acute MI 
and discharged without ECG abnormalities belonged 
to the low risk group to develop cardiac events or 
death up to seven years after hospitalisation [13,14]. 
Abnormalities in the ECG at rest or during exercise 
increased the risk of a cardiac event by a factor of 11.8 
[15]. Normal echocardiography further indicated a 
good cardiac prognosis in such patients [16]. Hence, 
Figure 1a,b. Hematoxylin-eosin-stained sections of the left ventricle obtained at autopsy. Figure 1a shows a recent infarction of the interior 
ventricular myocardium (10×), Figure 1b shows a section of endocardial region with an acute infarction of the subendocardial myocardium 
at higher power (40×).
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an association between nilotinib and the acute occur-
rence of fatal MI should be considered. A negative 
infl uence of the drug on reparatory mechanisms for 
pre-existing atherosclerotic changes in coronary arter-
ies via inhibition of KIT can be hypothesised. 

In conclusion, although cardiotoxicity of nilotinib 
is supposed to be via mitochondrial damage, a nega-
tive effect of the substance on pre-existing  atherosclerotic 
changes or ischaemic processes may also be possible 
and merits further investigation. If confi rmed, coro-
nary angiography in patients ingesting nilotinib and 
presenting with angina pectoris-like symptoms may be 
considered. This report  emphasises the importance of 
cardiac monitoring of patients under TKI treatment 
[7] and of evaluating cardiotoxicity for each TKI indi-
vidually [6] in order to identify potential molecular 
targets and risk factors for this adverse event. 
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