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Adverse drug reactions

Lenalidomide-induced focal myocarditis mimicking 
acute ST segment elevation myocardial infarction
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An 86-year-old woman with a history of hyperten-
sion and diabetes presented with left-sided chest 
pain and dyspnoea 2 weeks after her treatment for 
diffuse large B-cell lymphoma. She was treated with 
a chemo-free regimen with intravenous rituximab 
375 mg/m2, and oral lenalidomide 15 mg 5 days/
week for 3 weeks before admission.1 On admis-
sion, her 12-lead ECG showed sinus bradycardia 
and 1 mm ST segment elevation over lead III and 
aVF (figure  1). Bedside echocardiogram showed 
left ventricular (LV) ejection fraction (LVEF) of 
50% with inferior wall hypokinesia. Her first serum 
troponin T (TnT) level was markedly elevated to 
4239 ng/L (figure  1). Therefore, she was initially 
diagnosed to have inferolateral ST segment elevated 
myocardial infarction (MI). Urgent cardiac cathe-
terisation was performed which showed normal 
coronary arteries but marked hypokinesia at the 
inferior wall on left ventriculogram. Complete 
blood count did not reveal eosinophilia, and all 
viral and immune markers workup were negative. 
A tentative diagnosis of Takotsubo cardiomyopathy 
was made.

Lenalidomide was withheld on admission and 
then resume on next day after cardiac catheteri-
sation. However, she developed chest pain after 

resuming two doses of lenalidomide. Her serum 
TnT level raised again 3 hours later to a peak 
of 9611 ng/L (figure  1). ECG showed persistent 
ST elevation of lead III and aVF. Lenalidomide 
was immediately withdrawn, and her TnT levels 
eventually decreased to 593 ng/L (figure  1). She 
declined an endomyocardial biopsy. Cardiac MRI 
performed 1 week after admission revealed global 
hypokinesia with LVEF 50% without any delayed 
hyper-enhancement, and diffuse elevated T1 value 
(1267–1308 mc) over the myocardium, suggestive 
of diffuse fibrosis or post-chemotherapy effect 
(figure  1). Her cardiac status was stabilised and 
discharged with oral metoprolol and ramipril.

She presented again 2 weeks later with acute 
heart failure and pulmonary oedema requiring 
intravenous dopamine and furosemide infusion for 
stabilisation. Repeated echocardiogram showed 
globally dilated LV with diffuse hypokinesia and 
LVEF 25%. Her serum TnT level was 104 ng/L, but 
N-terminal pro-hormone brain natriuretic peptide 
was markedly elevated to 12 430 pg/mL. Her oral 
medications were adjusted and was discharged with 
metoprolol, sacubitril/valsartan, spironolactone 
and furosemide. She was seen in clinic 4 weeks 
later with improvement in symptoms and repeated 

Figure 1  Key clinical events are presented in chronological order outlining timing of therapy with rituximab and 
lenalidomide, and development of cardiac toxicity. MRI=cardiac MRI.
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echocardiogram showed LVEF 55% without any regional LV 
wall hypokinesia.

DISCUSSION
Two cases of suspected hypersensitivity myocarditis related to 
lenalidomide2 3 were reported but both lacked a well-established 
causal relationship. In this patient, the diagnosis of focal myocar-
ditis was made after exclusion of MI due to obstructive coronary 
artery diseases. Lenalidomide was determined to be the culprit 
as withdrawal and re-challenging of it led to a fall and rise of 
TnT levels, respectively, associated with recurring chest pain. 
While we did not perform endomyocardial biopsy, cardiac MRI 
showed features suggesting drug-induced myocardial injuries. 
Other drugs have been linked to hypersensitivity myocarditis,4 
but rarely can it be presented as focal myocarditis mimicking 
acute MI similar to our case.5 Based on our observation, we 
encourage clinicians should be aware of the potential of hyper-
sensitivity myocarditis mimicking acute MI in patients treated 
with lenalidomide, and should be avoided in its future use in the 
same patient.
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