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Abstract

Tako-tsubo-like cardiomyopathy is characterized by acute chest pain, electro-

cardiographic changes and increased cardiac enzymes in the absence of obstruc-

tive coronary vessel disease. We describe the development of tako-tsubo-like

cardiomyopathy in an elderly woman after the use of an EpiPen for generalized

urticaria and angioedema. As adrenaline may participate in the pathogenesis of

this condition, the need for careful patient selection and education in the use of

adrenaline self-injectors remains imperative.

A 76-year-old woman had experienced several episodes of

rapid-onset generalized urticaria and oral angioedema

over 2 years. On one occasion, she had attended the

emergency department (ED) but had not previously been

treated with adrenaline. She was referred to our specialist

allergy clinic where initial assessment suggested that the

episodes may have been idiopathic with probable exa-

cerbation by indomethacin. The patient was advised to

cease indomethacin and avoid all non-steroidal anti-

inflammatory medications. Because of the severity of the

urticaria and oral angioedema, the aetiological uncertainty

and concern regarding the potential for glottic angioe-

dema, she was prescribed injectable adrenaline (EpiPen)

as part of an anaphylaxis plan and educated in its use. Her

medical history included hypertension, osteoporosis and

gastro-oesophageal reflux but no known coronary artery

disease (CAD). Hermedications before admission included

oxprenolol 20 mg daily, raloxifene 60 mg daily and rani-

tidine 150 mg twice daily.

One month later, she developed lip angioedema with

generalized urticaria and used her EpiPen. Shewas treated

in the ED with promethazine and hydrocortisone alone

and her symptoms resolved. There was no hypotension or

tachycardia, and she was given no additional adrenaline.

Two hours after her initial reaction and EpiPen use, she

developed acute central chest pain without electrocardio-

gram (ECG) abnormalities. The cardiac troponin I level

taken an hour later was increased at 1.69 lg/mL (normal

<0.06 lg/mL). The pain initially resolved with sublingual

nitrate, but there was further chest pain associated with

lateral T wave inversion and a further rise of the troponin I

to a peak of 2.39 lg/mL. A provisional diagnosis of an

acute coronary syndromewasmade and a coronary angio-

gram carried out. There was no evidence of significant

obstructive coronary disease.However, therewas segmen-

tal left ventricular (LV) dysfunction with apical akinesis

(Fig. 1) consistent with tako-tsubo-like cardiomyopathy.

This regional wall motion change could not be explained

on the basis of ischaemia in a single coronary arterial

territory. The corrected thrombolysis inmyocardial infarc-

tion (TIMI) frame count, as an indicator of coronary blood

flow, was normal for the left anterior descending artery at

20 (range 19–24) but slightly prolonged at 34 for the right

coronary artery (range 16–26) and 34 for the left circum-

flex artery (16–31). The patientwasmanaged expectantly,

and an echocardiogram 6 weeks later showed normal

LV systolic function. Circulating catecholamines were

not measured acutely or subsequently. Her urticaria and

angioedema subsequently settled with discontinuation of

the raloxifene and she currently remains well.

A tako-tsubo is a narrow-necked Japanese pot used to

catch octopus. The name was applied to this condition

because of the similarity in appearance of the left ventri-

culogram during systole to a tako-tsubo.1 It is also known

as ‘transient left ventricular apical ballooning’ or ‘stress

cardiomyopathy’ and is classically seen in postmenopausal
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women.2 In this condition, features thatmimicmyocardial

ischaemia, such as chest pain, ECG changes and increased

cardiac enzymes, are associated with segmental myocar-

dial systolic dysfunction, typically involving the apex, in

the absence of obstructive coronary disease. LV impair-

ment resolves over several weeks, although complications

such as cardiogenic shock and LV rupture have been

described.3 There is a wide range of precipitants, including

acute psychological stress, surgery and a variety of acute

medical illnesses.4 Although the pathophysiology is

incompletely understood, transient impairment of the

coronary microcirculation is postulated. Circulating cat-

echolamines are generally increased and are thought to be

involved in the pathogenesis.5

Adrenaline administration has been reported to pre-

cipitate acute myocardial infarction in those with existing

CAD,6 and other acute coronary events after administra-

tion have been attributed to coronary vasospasm in the

absence of obstructive coronary disease.7 Ferry et al.

reported apparent development of an acute myocardial

infarctionafter in-hospital treatment of a generalized aller-

gic response with adrenaline. Coronary angiogram carried

out 4 weeks later was normal.8 Anaphylaxis itself has

cardiovascular effects beyond hypotension including

reports of ECG changes, arrhythmias and acute systolic

dysfunction.9,10 In our patient, the cardiac troponin was

already increased an hour after the onset of chest pain,

suggesting that cardiac ischaemia may have commenced

around the time of the adrenaline administration 3 h

earlier rather than at the time of first chest pain.

The role and relevance of beta-blockers are worthy of

consideration in this case. Patients receiving beta-blockers

may experience more severe anaphylactic reactions with

relative refractoriness to adrenaline administration.11

Beta-blockade may blunt the response to treatment with

adrenaline and also allow unopposed alpha-adrenergic

effects to predominate. Our patient was already on

a low daily dose of oxprenolol, a non-selective b-adreno-
ceptor antagonist. Although her resting heart rate of 74

beats per minute (b.p.m.) at a prior attendance when well

may suggest a minimal degree of beta-blockade, the initial

(and highest) recorded heart rate on ambulance atten-

dance after EpiPen administration on the day of the event

was 92 b.p.m. This failure to mount a tachycardia in

response to adrenaline administration may well be

explained by beta-blocker effect. However, beta-blockers

have been empirically used by some to treat features of

tako-tsubo-like cardiomyopathy, particularly left ventric-

ular outflow tract obstruction, although this recommen-

dation is based on limited data and extrapolation from

other cardiac conditions.12 Kyuma et al. gave propranolol

intravenously in three cases of tako-tsubo-like cardiomy-

opathy and observed the acute effects.13 The two patients

who had evidence of left ventricular outflow tract obstruc-

tion did show an improvement in their ECG and left

ventricular wall motion abnormalities. However, unlike

propranolol, oxprenolol displays intrinsic sympathomi-

metic activity. Thus, through its partial agonist effect, it

may have paradoxically perpetuated the catecholamine

effects postulated to be contributory in tako-tsubo-like

cardiomyopathy.

Raloxifene is a selective oestrogen receptor modulator,

which has both oestrogen agonist and antagonist proper-

ties at different sites. It is known to favourably modify the

lipid profile but does not significantly alter the risk of

coronary vascular events in postmenopausal women.14

In an animalmodel specifically assessing its cardiac effects,

administration of oestrogen or raloxifene restored pro-

tection against the effect of epinephrine in the ovariecto-

mized rat.15 It is interesting to consider the possibility that

this effect of oestrogen may be one of the mechanisms

underlying the observation that the majority of cases of

tako-tsubo-like cardiomyopathy are seen in postmeno-

pausal women. If true, however, then raloxifene may be

expected to give some protection against this condition.

Although in our patient, the TIMI frame count was within

the normal range in the territory of the left anterior

descending artery, it was prolonged in the other vascular

Figure 1 Left ventricle in diastole (left

panel) and systole (right panel) showing

apical akinesis and vigorous contraction of

the basal segments.
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fields. In a published series of 16 women with tako-tsubo-

like cardiomyopathy, all were found to have abnormal

TIMI frame counts, typically in multiple vascular territo-

ries.16 These data further support the understanding that

the process is a diffuse abnormality of the coronary micro-

vasculature.

Recently, Saeki et al. have described a 62-year-old

Japanesemanwho developed tako-tsubo-like cardiomyo-

pathy, diagnosed on the basis of echocardiography, after

inpatient administration of a total of 2.4 mg of subcuta-

neous adrenaline for an asthma exacerbation.17 In con-

trast, the dose in an adrenaline-automated self-injector is

0.3 mg. To our knowledge, tako-tsubo-like cardiomyop-

athy after self-injection with a single dose of adrenaline

has not been previously reported. There were other

potential contributors to the development of the con-

dition in our patient such as the acute medical and

psychological stress associated with the allergic reaction.

However, we believe it is likely that the adrenaline was at

least contributory in this case, given the time-course of

events and the postulated role of catecholamines in

pathogenesis.

Adrenaline is considered a safe and effective treatment

for anaphylaxis, but its use is not completely without

risk. Those with cardiovascular comorbidities are one

group at risk of adverse effects, and this case raises the

possibility that postmenopausal women may form

another potential risk group. However, more clinical

evidence is needed before firm conclusions can be drawn.

There has been an increasing debate about prescription

and use of adrenaline autoinjectors.18 They can be life-

saving when used in systemic anaphylaxis, but if used

inappropriately, the risk–benefit ratio is altered.19

Patients are educated to use adrenaline only if they get

throat swelling or other life-threatening respiratory or

cardiovascular symptoms. It is doubtful in retrospect that

this patient had true anaphylaxis and arguably did not

need to use her EpiPen with lip swelling and generalized

urticaria alone. Self-injectable adrenaline will and

should remain the first-line therapy of anaphylaxis;

however, this case reaffirms the need for careful patient

selection and education in its use.
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