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Abstract
High-dose interleukin-2 (IL-2) is an available treatment option for 
patients with metastatic melanoma or renal cell carcinoma, and 
is associated with sustained complete and partial responses in a 
subset of patients. IL-2, however, is not devoid of toxicities, most 
of which involve the cardiovascular system and manifest as hypo-
tension, arrhythmias, and cardiomyopathy. This report describes 
an unusual presentation of takotsubo cardiomyopathy in a post-
menopausal woman receiving high-dose IL-2 for metastatic mela-
noma. (J Natl Compr Canc Netw 2014;12:1666–1670)
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evidence of acute plaque rupture.1 Although treat-
ment of TC is largely supportive, negative inotropic 
agents such as β-blockers or calcium channel block-
ers can be beneficial.7 This report presents a case of 
TC in a patient with metastatic melanoma receiving 
high-dose interleukin-2 (IL-2) therapy.

Case Report 
A 55-year-old Caucasian woman with a history of 
hypothyroidism presented to her primary care phy-
sician in July 2002 for a mole on the anterior right 
thigh. Biopsy results were consistent with malignant 
melanoma and she subsequently underwent a wide 
excision and sentinel lymph node biopsy. The lesion 
was determined to be a superficial spreading melano-
ma with dermal invasion, approximately 1.72 mm in 
Breslow thickness, Clark level IV, and with a mitotic 
count of 8/mm2. Excision margins were negative with 
no evidence of metastatic disease in the sentinel 
lymph node. The patient was placed on surveillance 
and was doing well until December 2010 when she 
experienced a local recurrence involving her right 
thigh. Biopsy confirmed recurrent melanoma and the 
tumor tested positive for a BRAF-V600E mutation. 
Staging studies performed did not reveal any evi-
dence of metastatic disease and she underwent a wide 
excision in March 2011. Subsequently, the patient 
opted for adjuvant interferon α-2b therapy, and re-
ceived intravenous high-dose interferon, 20 MU/m2 

daily 5 times a week for 20 total doses followed by 
maintenance subcutaneous interferon, 10 MU/m2 3 
times a week for a total duration of 1 year. Therapy 
was well tolerated except for the development of 
flu-like symptoms, nausea, and fatigue. However, 
she required a 30% dose reduction of interferon in 
December 2011 for increased pain and neutropenia. 
She completed her last treatment in March 2012. 
Unfortunately, staging scans a month later showed 
interval development of multiple new mediastinal 
and bilateral hilar lymph nodes. 

The patient decided to pursue high-dose IL-2 
therapy and was scheduled to receive IL-2 at a dose 
of 600,000 U/kg, every 8 hours for a maximum of 12 
doses every 3 weeks. She started course 1, cycle 1 in 
May 2012. An echocardiogram performed before ad-
ministration of high-dose IL-2 showed normal cardiac 
function with an LV ejection fraction (LVEF) of 65%. 
She tolerated her first cycle well except for some rig-

Takotsubo cardiomyopathy (TC), or apical ballooning 
syndrome, is a transient left ventricular (LV) dysfunc-
tion seen in patients with acute emotional or physical 
stress.1 The term takotsubo is derived from the Japanese 
name for an octopus trap, which is similar in shape to 
the LV with apical ballooning. Although considered 
a form of reversible cardiomyopathy by the American 
College of Cardiology and American Heart Associa-
tion, TC rarely presents with cardiogenic shock and 
ventricular arrhythmias that can be fatal. 

Although the precise pathophysiology is un-
clear, TC has been attributed to excess catechol-
amine-induced microvascular dysfunction leading to 
myocardial stunning.2,3 Approximately one-third of 
patients present with an antecedent history of severe 
emotion stress. Common stressors include the loss 
of loved ones, financial losses, and natural disasters. 
For these reasons, TC is often referred to as “bro-
ken heart syndrome.” One-third of all cases occur in 
the acute medical illness or surgery settings; in other 
cases, no potential stressors can be identified. 

Typically described in postmenopausal women, 
clinical presentation is often similar to acute coro-
nary syndrome (ACS), with chest pain and concom-
itant electrocardiogram abnormalities.4 Prevalence 
is estimated at approximately 5% in women present-
ing with symptoms suggestive of ACS.5 ST-segment 
elevation in the anterior precordial leads or T-wave 
inversion with QT prolongation and abnormal Q 
waves can be seen on electrocardiogram.1,6 Mild 
elevation in cardiac enzymes (troponin, creatine 
kinase-MB) can also be seen. Echocardiogram shows 
apical and/or midventricular wall motion abnormali-
ties that do not conform to a single coronary artery 
distribution. Although cardiac catheterization cor-
roborates apical ballooning and hypokinesis of LV 
wall, no obstructive coronary artery disease (CAD) 
can be discerned that accounts for the observed 
wall motion abnormalities. A variant with isolated 
midventricular and basal dysfunction with apical 
sparing has been reported and is termed reverse ta-
kotsubo cardiomyopathy.4 Mayo Clinic criteria have 
been proposed for the diagnosis of TC and include 
(1) transient LV wall motion abnormalities extend-
ing beyond a coronary artery distribution and in-
volving the apical and/or midventricular myocardial 
segments; (2) ST-segment elevation and/or diffuse 
T-wave inversion or troponin elevation; and (3) ab-
sence of obstructive epicardial CAD or angiographic 
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ors. She started cycle 2 (course 1) in June 2012 and 
received 11 doses, with the last dose held because of 
hypotension; her medications included levothyroxine 
and zolpidem. The patient was admitted for course 2, 
cycle 1 of high-dose IL-2 in July 2012 and felt gen-
erally well. She reported no chest pain, shortness of 
breath, or pedal edema. Laboratory studies performed 
before course 2 showed a hemoglobin level of 9.7 g/dL, 
platelet count of 387 x 103/mm3, WBC count of 4.1 x 
103/mm3 (absolute neutrophil count, 1.3) and normal 
coagulation profile. The creatinine level was 0.85 mg/
dL with normal electrolyte levels and liver function 
tests. However, results of an electrocardiogram per-
formed before course 2, cycle 1 of IL-2 showed new 
T-wave inversions in the anterolateral leads (Figure 
1). Therefore, IL-2 administration was stopped and 
cardiology was consulted. A repeat echocardiogram 
showed hypokinesis of apical anterior and apical later-
al wall segments with an LVEF of 45% (reduced from 
65% before IL-2) and mild tricuspid regurgitation. Se-
rial cardiac enzymes were normal. A technetium-99m 
sestamibi (Cardiolite, Lantheus Medical Imaging, 
North Billerica, MA) stress test showed a small mild 
distal anterior wall perfusion defect with reversibility. 
Gated images showed normal chamber size, wall mo-
tion, and thickening, with LVEF estimated at 62%. 
The patient achieved an age-predicted maximum 
heart rate of 78% and did not develop any symptoms 
during the procedure. 

Considering these findings, the patient under-
went a left heart catheterization with ventriculogra-
phy. Cardiac catheterization showed normal coronary 
arteries and LV end-diastolic pressure. Left ventricu-
logram showed akinesis of the apical inferior wall and 
hypokinesis of the apical anterior wall. Her abnormal 
electrocardiogram, echocardiogram, and myocardial 
perfusion imaging results associated with normal coro-
nary arteries were consistent with focal TC. She was 
started on metoprolol, and administration of high-
dose IL-2 was deferred. A repeat echocardiogram 2 
months later showed a return of normal LV function 
with an ejection fraction of 65%. She was placed on 
observation, and repeat imaging studies have shown 
stable disease since July 2012.

Discussion
Although this patient had diffuse T-wave inversions 
on electrocardiogram, her overall presentation was 

not classical for TC. She had no symptoms indicative 
of ACS and had normal cardiac enzymes. However, 
results of the echocardiogram and coronary angiogram 
showed apical ballooning and hypokinesis of the LV 
wall, with normal coronary arteries. The patient ex-
perienced complete resolution of LV function with 
β-blocker use and cessation of high-dose IL-2, and has 
experienced stable disease since that time. Because of 
her history of TC with IL-2, a rechallenge with high-
dose IL-2 is not planned if disease progression occurs.  

High-dose IL-2, although proven to be benefi-
cial in appropriately selected patients experiencing 
durable complete (6%) or partial responses (10%), is 
associated with significant toxicity.8 Cardiovascular 
effects, such as hypotension, tachycardia, and hypo-
perfusion, are commonly seen because of capillary 
leak and a decrease in intravascular volume.9 Despite 
the fact that fluid and/or vasopressor support is often 
required to ensure adequate tissue perfusion, most of 
the toxicity is not severe and is reversible. Arrhyth-
mias, mostly supraventricular and rarely ventricular, 
have also been seen with high-dose IL-2.10 Addition-
ally, severe myocarditis resulting in fulminant heart 
failure has been reported.11

Compromised LV function, similar to that seen 
in septic shock, has been reported with high-dose 
IL-2.12 A case report of persistent cardiomyopathy 

Figure 1  (A) Electrocardiogram findings before high-dose interleu-
kin-2 administration. (B) Electrocardiogram changes after administra-
tion of 1 course of high-dose interleukin-2.
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secondary to high-dose IL-2 in a 50-year-old woman 
has been described.13 She had no known cardiac risk 
factors and received 14 doses of high-dose IL-2 in the 
priming course. No improvement in global LV dys-
function was noted, and the patient died on day 59 
after administration of IL-2 because of sudden cardio-
pulmonary arrest. Although no case of TC with high-
dose IL-2 has been reported, 2 cases of reversible car-
diomyopathy secondary to high-dose IL-2 have been 
described.14 These patients had marked elevation in 
cardiac enzymes but no ischemic symptoms; however, 
this was attributed to IL-2–associated myocarditis. 

Reversible cardiomyopathy associated with ad-
ministration of interferon α-2b has been reported in 
a 56-year-old man who developed congestive heart 
failure with interferon α-2b for malignant melano-
ma. He developed worsening dyspnea, orthopnea, 
and fatigue 8 months into therapy. Physical examina-
tion and echocardiogram were consistent with severe 
LV dysfunction, and his symptoms improved with 
inotropics and cessation of interferon α-2b therapy.15 
Coronary angiogram, however, showed nonobstruc-
tive stenosis of the proximal right coronary (60%) and 
distal left anterior descending coronary artery (40%). 

Although the present patient was treated with ad-
juvant interferon α-2b and high-dose IL-2, her symp-
toms manifested after starting high-dose IL-2 and she 
had already completed 1 year of interferon therapy 
without any cardiac issues. 

A few instances of TC have been reported in pa-
tients with cancer. Cases of TC, mostly in women, 
secondary to 5-FU administration for colorectal and 
gastric carcinomas have been described.16–18 Addition-
ally, a 59-year-old man was found to have TC after 
initially presenting with signs and symptoms indica-
tive of ACS. Interestingly, the development of TC 
was attributed to a paraneoplastic process secondary 
to metastatic adenocarcinoma of the lung, and he ex-
perienced complete resolution of LV dysfunction with 
supportive care.19 Recently, a case was reported of TC 
that occurred in a patient with metastatic renal cell 
cancer who was on sunitinib.20 

Conclusions 
To the authors’ knowledge, this is the first reported in-
stance of TC associated with administration of high-
dose IL-2. A multitude of cardiovascular side effects, 
including arrhythmias, myocardial infarction, myo-

carditis, and cardiomyopathy, can be observed with 
high-dose IL-2. Patients, including those who are as-
ymptomatic, should be closely monitored for poten-
tial side effects, because some are reversible if treated 
in a timely fashion. TC should be considered as a dif-
ferential diagnosis for patients, particularly postmeno-
pausal women, who present with features suggestive of 
ischemia while on high-dose IL-2 treatment.
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d.   All of the above
3.   Which of the following is usually not 

observed with TC?
a.   LV dysfunction
b.   Electrocardiogram changes
c.   Antecedent history of stress
d.  Obstruction of the left anterior de-

scending artery
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