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CASE REPORTS

A case of takotsubo cardiomyopathy in a patient with
anaphylaxis treated with epinephrine
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ABSTRACT

Takotsubo cardiomyopathy (TTC) is a recently identified transient cardiomyopathy that is usually associated with emotional or
physical stress. Catecholamine surge appears to be central to the mechanism of TTC. TTC in the setting of anaphylaxis is rare. We
present a case of a 58-year-old female was referred from an outside hospital after being diagnosed with anaphylaxis. She received
0.3 mg epinephrine intramuscularly and 1 mg intravenously. Upon admission to our hospital, she was complaining of chest
pain. EKG done in the outside hospital showed ST elevations in the anterior leads but the EKG done at our hospital was normal.
She had to be intubated in view of impending airway obstruction. She was subsequently started on epinephrine infusion in the
intensive care unit for hypotension. She was found to have elevated troponins that trended up. An echocardiogram performed on
day 3 revealed a left ventricular ejection fraction of 25% and apical hypokinesis suggestive of TTC. Cardiac catheterization was
initially deferred in view of a history of dye allergy. A nuclear stress test was done instead that revealed reversible ischemia in
anteroseptal regions. Cardiac catheterization was performed eventually with pre-medication that showed a near-normal coronary
circulation. A repeat echocardiogram performed 6 weeks after discharge showed normal systolic function.
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1. INTRODUCTION

Takotsubo cardiomyopathy (TTC) in the setting of anaphy-
laxis is rare, but has been reported previously. Most of
these reports have been in patients treated with significant
epinephrine therapy. Dose-dependent adverse effects of
epinephrine on cardiac function have been described, and
these are now backed up by recently elucidated elaborate
molecular mechanisms. These effects likely have a mech-
anistic relationship with TTC. Also, various studies have
shown coronary microcirculatory disturbances in patients
with TTC and the role of nuclear myocardial perfusion imag-
ing in these patients needs further analysis.

2. CASE PRESENTATION

A 58-year-old female presented with shortness of breath,
tightness in the throat, nausea, and vomiting after being
stung by a yellow-jacket wasp. She was initially taken to a
nearby hospital where she was diagnosed with anaphylaxis
and received 1 dose of epinephrine 0.3 mg intramuscularly
and 1 dose of epinephrine 1 mg intravenously. Notably, glu-
cocorticoids and antihistamines were not administered at
this time. Following epinephrine administration she devel-
oped ventricular tachycardia and received one dose of IV
300 mg amiodarone after which she converted into sinus
rhythm. She was subsequently transferred to our hospital.
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An EKG performed prior to transfer showed ST elevation
mainly in the anterior leads (see Figure 1). Upon first contact
in our emergency room, she was complaining of chest pain

and was found to be hypotensive with a blood pressure of
74/56 mmHg.

Figure 1. A) Electrocardiogram done at the time of presentation showing ST segment elevation mainly in anterior leads
along with sinus tachycardia and left axis deviation. B) Electrocardiogram done at our hospital showing resolution of most
ST segment abnormalities as well as a normal rate and axis.

Her physical exam revealed moderate wheezing heard on
auscultation. She had to be intubated in view of impending
airway obstruction. Her vocal cords were noted to be mildly
swollen during the intubation. She was then transferred to
the intensive care unit where she received a dose of diphenhy-
dramine 50 mg and famotidine 20 mg intravenously. She was
also started on scheduled methylprednisolone 60 mg every 6

hours and titratable epinephrine infusion for pressor support.
There, she was found to have elevated troponins that trended
up from 0.14 ng/ml at the outside hospital to 0.88 ng/ml
at our hospital. The cardiac enzyme trend is presented in
Table 1. Other routine laboratory data including a complete
blood count and a comprehensive metabolic panel showed
no abnormalities.
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Table 1. The trend of cardiac enzymes
 

 

 
Day 1 
0 

Day 1 
4h 

Day 1 
10h 

Day 1 
16h 

Day 1 
22h 

Day 3 Day 4 

Troponin T (ng/ml) (Normal: < 0.03) 0.14 0.88 0.62 0.43 0.32 0.10 0.04 
CK-MB (ng/ml) (Normal: < 6) 11.4 18.9 19.5 17.7  4.0  
CPK (U/L) (Normal: < 172) 129 197 213 184  82  
CK-MB index (Normal: < 4%) 8.8 9.6 9.2 9.6  4.9  

 

At this point, the cardiac ischemia was thought to be likely
secondary to demand ischemia in the setting of anaphylactic
shock as the patient was considered to be low risk to be hav-
ing coronary artery disease. Also, the repeat EKG performed
at our hospital showed no ST abnormalities. Therefore, emer-
gent cardiac catheterization was not performed in the patient.
Patient’s hemodynamics stabilized and the epinephrine infu-
sion was gradually tapered off the next day. She was success-
fully extubated on day 2. The patient was still complaining

of intermittent chest pain, however her troponins were now
trending down. On day 3, an echocardiogram (ECHO) was
performed to assess cardiac function. It revealed reduced
systolic function (left ventricular ejection fraction (LVEF) =
25%) and apical hypokinesis suggestive of TTC (see Figure
2). An elective cardiac catheterization was contemplated to
rule out coronary artery disease, but patient had a history of
dye allergy.

Figure 2. An echocardiographic apical four chamber view captured during ventricular end-diastole (A) and ventricular
end-systole (B). Figure B demonstrates reduced left ventricular ejection fraction as well as apical hypokineses typical for
takotsubo cardiomyopathy.

A nuclear stress test was ordered instead with the intention
of ruling out any reversible ischemia. The stress test revealed
reversible ischemia in the anteroseptal regions. This find-
ing raised the concern for coronary artery disease and she
eventually underwent cardiac catheterization with adequate
pre-medication with diphenhydramine 50 mg and dexam-
ethasone 10 mg IV to prevent an allergic response. The study
revealed normal coronary circulation except for a 10% occlu-
sion of the proximal left anterior descending artery, and the
diagnosis of TTC was confirmed. Left ventriculography was
performed that confirmed the takotsubo morphology.

The determination of normal coronary anatomy with cardiac
catheterization firmly established the diagnosis of TTC. Of
note, there was no history of any emotional stressor that may

have caused the TTC, and epinephrine therapy was consid-
ered to be the most likely precipitant. Patient was started
on carvedilol and lisinopril and discharged from the hospital
with outpatient follow scheduled. Patient was seen 6 weeks
after discharge at the Cardiology office, and an ECHO done
at that time showed that the left ventricular systolic function
has returned to normal.

3. DISCUSSION

Takotsubo (stress) cardiomyopathy is now a well-established
clinical entity; however, its pathophysiological basis is still
being investigated. Some well characterized risk factors have
been identified including postmenopausal status and stress.
Although stress cardiomyopathy has classically been asso-
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ciated with emotional stress, it is also seen after events that
cause significant physical stress e.g. surgery, sepsis, and
intracranial bleed.[1]

Of the various emerging facets of the pathophysiology, cate-
cholamine (especially epinephrine) surge during the stress
event seems to be the central mechanism. In a case series pub-
lished recently by Abraham et al., iatrogenic stress cardiomy-
opathy was observed in patients who received epinephrine
(n = 6) or dobutamine (n = 3).[2] Stress cardiomyopathy
has also been reported in patients with anaphylaxis treated
with aggressive epinephrine therapy, as well as patients with
phaeochromocytoma.[3, 4] Most of these cases have been as-
sociated with high doses of epinephrine. American Heart
Association guidelines recommends a 0.3 mg intramuscular
or 0.1 mg intravenous dose of epinephrine for anaphylaxis.[5]

In our case and in most other case reports, doses in excess of
1 mg were administered.

A higher incidence of epinephrine overdose in anaphylaxis
treatment is reported when the intravenous route of admin-
istration is used. In a study by Campbell et al., 301 patients
were treated with epinephrine therapy for anaphylaxis.[6]

A total of four incidents of overdose were reported, all of
which occurred when epinephrine was administered via the
intravenous route. Apart from epinephrine therapy, the impor-
tance of glucocorticoid and antihistamine therapy in anaphy-
laxis should not be discounted. Our patient did not receive
these in the outside facility. Early administration of these
therapies may minimize the dose of epinephrine needed and
prevent the need for intubation. It should also be noted that
acute coronary syndrome (ACS) has been shown to occur in
with severe hypersensitivity reactions. This phenomenon is
called Kounis syndrome and is thought to be due to inflam-
mation mediated coronary artery spasm or plaque rupture.[7]

Although this was a possible differential in our case, the
quick resolution of ST changes and takotsubo pattern of left
ventricular dysfunction made this less likely.

The central role of epinephrine in stress cardiomyopathy
was reinforced by recent elucidation of the phenomenon “bi-
ased agonism”.[8] It has been established that, at critically
high epinephrine concentrations, beta-2 adrenergic recep-
tor (β2AR) switches its coupling from Gs protein to the
inhibitory Gi protein, thereby resulting in negative inotropic

effect. This switch appears to be dependent on the level of
β2AR phosphorylation, which in turn is facilitated by β1AR
stimulation by epinephrine. The apical myocardium has been
found to have a higher β2AR: β1AR ratio and that could ex-
plain the selective negative inotropic effects of catecholamine
surge in the apex.

Another important facet of the pathophysiology of stress
cardiomyopathy is microvascular impairment. Studies mea-
suring myocardial perfusion via TIMI myocardial perfusion
grade (TMPG) as well as nuclear imaging have demonstrated
coronary microcirculatory disturbances.[9, 10] It has been hy-
pothesized that these microvascular abnormalities may result
from increased mechanical wall stress as a consequence of
apical ballooning.[11] Nonetheless, these abnormalities may
manifest as abnormal nuclear stress tests, as in our case, and
stress tests should be interpreted with caution in patients with
stress cardiomyopathy.

This case offers important learning points. It is important to
recognize that high-dose epinephrine therapy is a possible
precipitant of TTC. This is in line with the core pathophysi-
ology of TTC as catecholamine surge during stress is central
to its mechanism. In general, epinephrine therapy for ana-
phylaxis should be dosed with prudence and in accordance to
published recommendations. Apart from epinephrine, early
administration of glucocorticoids and antihistamines is crit-
ical. Finally, nuclear stress test are of limited value in a
patient with TTC.
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