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This case report describes a 64-year-old female with history of previous intravenous drug abuse on opi-
oid substitution treatment with buprenorphine, who presented to the emergency department with angina
and electrocardiographic findings suggestive of acute coronary syndrome. Echocardiography and left ven-
triculography were indicative of takotsubo cardiomyopathy, probably attributed to abrupt discontinuation
of buprenorphine. Opioid withdrawal leads to sympathetic hyperactivity and increased catecholamine re-
lease, which in our case triggered takotsubo cardiomyopathy presentation.
<Learning objective: Buprenorphine withdrawal may precipitate takotsubo cardiomyopathy.>

© 2021 Japanese College of Cardiology. Published by Elsevier Ltd. All rights reserved.

Introduction

Takotsubo cardiomyopathy also known as broken heart syn-
drome is characterized by transient wall motion abnormality of
the left ventricular apex resembling acute coronary syndrome in
the absence of coronary artery disease. In Japanese, “tako-tsubo”
means “fishing pot for trapping octopus,” due to the shape of the
left ventricle at the end of systole. The syndrome usually affects
postmenopausal women and although little is known about the
pathogenesis of the disease, is triggered by emotional or physical
stress. Here we describe the case of a 64-year-old woman who
developed takotsubo cardiomyopathy following opioid use with-
drawal.

Case report

A 64-year-old woman with a history of previous intravenous
drug abuse on opioid substitution treatment with buprenorphine,
a partial opioid agonist, presented to the emergency department
complaining of chest discomfort and dyspnea of sudden onset. She
reported history of chronic hepatitis C, dyslipidemia, and smok-
ing. She had started treatment with buprenorphine 3 years pre-
viously and was on levothyroxine sodium 125 pg od for hypothy-
roidism. However, she abstained from buprenorphine for 3 days.
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On arrival, she was hemodynamically stable but in distress with
tachycardia, tachypnea, and bilateral rales. The patient’s vital signs
on admission were the following: blood pressure 105/62 mmHg,
80 beats per min, 96% SPO2 (FIO2 21%), and respiratory rate of 22
per minute. The electrocardiogram showed sinus rhythm with ST
elevation in the inferior leads and T wave inversion in the antero-
lateral leads (Fig. 1). Admission laboratory work showed elevated
troponin levels (Table 1). Our patient underwent urgent coronary
angiography, revealing no obstructive coronary artery disease. Api-
cal ballooning indicative of stress-induced or takotsubo cardiomy-
opathy was found in left ventriculography (Fig. 2A, Video 1A).

The patient was admitted hemodynamically stable in the coro-
nary care unit with signs and symptoms of heart failure, attributed
to takotsubo cardiomyopathy possibly induced by buprenorphine
withdrawal, for close monitoring. Echocardiography on admission
revealed apical akinesis with hypercontractility of the basal seg-
ments of the myocardium with reduced left ventricular ejection
fraction ~30% (Fig. 2B, Video 1). Electrocardiography on admission
showed sinus rhythm with ST elevation in the inferior leads and
T wave inversion in the anterolateral leads. Treatment with beta-
blocker, angiotensin-converting enzyme inhibitor, and mineralcor-
ticoid receptor antagonist was initiated. She remained hemody-
namically stable with similar echocardiographic and electrocardio-
graphic findings on the 2™ day of hospitalization (Online Fig. S1).
However, on the 3" day of hospitalization, the patient presented
right-sided hemiplegia and motor aphasia. Echocardiography en-
hanced by contrast showed apical ballooning, without obvious
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Electrocardiogram on admission. Twelve-lead electrocardiogram performed on admission showing sinus rhythm with ST elevation in the inferior leads and T

i Adult Echo

(A) Left ventriculography. Cardiac catheterization demonstrating left ventricular anterior-apical akinesis with compensatory inferior-posterior hypercontractility.
(B) Transthoracic heart ultrasound. Echocardiography reveals left ventricular ejection fraction of 30% with apical ballooning pattern, i.e. apical akinesis with

Fig. 2.
hypercontractility of the basal segments of the myocardium.
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intracardiac thrombus but with prominent spontaneous contrast
(Video 1B). Therefore, low molecular weight heparin was initiated
for thromboembolism prevention. However, on the fourth day our
patient’s course was complicated by a large ischemic stroke, pre-
sented as right-sided hemiplegia and motor aphasia (left middle
cerebral artery territory). Carotid artery dissection was ruled out
by means of contrast computed tomography, which revealed filling
defect in the left distal middle cerebral artery (M1) segment, prob-
ably of thromboembolic origin. Unfortunately, our patient rapidly
deteriorated, was intubated and mechanically ventilated but died
several days later.
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Discussion

Stress-induced cardiomyopathy or takotsubo syndrome is char-
acterized by transient left ventricular dysfunction and electrocar-
diographic changes that mimic acute coronary syndrome in the ab-
sence of obstructive coronary heart disease [1, 2]. Takotsubo car-
diomyopathy usually appears in postmenopausal women follow-
ing mental or physical stress resulting in massive catecholamine
release, inflammatory response, and cardiac stunning. Full recov-
ery of left ventricular dysfunction is usually observed within days,
however complications such as acute heart failure, mitral regurgi-
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Table 1
Results of laboratory examinations
Normal range  units 1t day 2™ day 3" day

WBC 52-12,4 x10.e3 fuL  7.04 7.01 5.98
RBC 42 -6,1 x10.e6 [uL  4.65 4.64 4.88
HGb 12-18 g/dL 13 12.7 13,5
HCT 37 -52 % 40 38.7 41.6
PLT 130 - 400 x10.e3 fuL 258 249 234
Neut % 40 - 74 % 74.3 72.7 68.1
Lymph % 19 - 48 % 15.5 193 22.7
CRP 0-5 mg/L 18.6 19.2
Glucose 70-105 mg/dL 114 162 103
Urea 15-43 mg/dL 32 21 23
Creatinine 0.57-1.11 mg/dL 0.8 0.7 0.7
K 3.5-5.1 mmol/L 4.1 4.4 5.4
Na 136-145 mmol/L 140 133 135
Ca 8.4-10.2 mg/dL 8.9 8.4 9
Mg 1.6-2.6 mg/dL 1.7 2
P 2.4-4.7 mg/dL 34
ALT 5-34 U/L 27 42 37
AST 0-55 U/L 12 12 13
LDH 125-220 U/L 255 425 631
CPK total 29-168 U/L 116 314 129
y GT 9-36 U/L 11 9 10
Total bilirubin ~ 0.2-1.2 mg/dL 0.2 04 0.5
Total CHOL 0-200 mg/dL 200
HDL >40 mg/dL 46
LDL <130 mg/dL 137
Tg 0-150 mg/dL 90
TSH 0.35-4.95 pIU/ml 0.24
FT3 1.71-3.71 pg/ml 2.19
FT4 0.7-1.48 ng/dl 1.24
hs troponin [ <15.6 pg/ml 844.9 2989.2 27318
INR 1.2

Abbreviations: WBC, white blood cells; RBC, red blood cells; HGb, hemoglobin;
HCT, hematocrit; PLT, platelets; Neut, neutrophils; Lymph, lymphocytes; CRP, C
reactive protein; ALT, alanine aminotransferase; AST, aspartate aminotransferase;
LDH, lactate dehydrogenase; CPK, creatine phosphokinase; y GT, gamma-glutamyl
transpeptidase; CHOL, cholesterol; HDL, high density lipoprotein; LDL, low den-
sity lipoprotein; Tg, triglycerides; TSH, thyroid stimulating hormone; FT3, free tri-
iodothyroinine; FT4, free thyroxine.

tation, apical thrombus formation, and life-threatening arrhythmias
or even cardiac arrest have been reported [3-6].

Opioid withdrawal mediates sympathetic overdrive and may
trigger takotsubo syndrome development, however it has been
rarely reported in the literature [7-9]. Buprenorphine acts as a par-
tial agonist of the mu opioid receptor and as a kappa opioid an-
tagonist, and chronic administration produces dependence of the
opioid type [10]. Abrupt discontinuation leads to withdrawal syn-
drome.

In our case we hypothesize that stress-induced cardiomyopa-
thy was triggered by sympathetic hyperactivity and catecholamine
surge following buprenorphine withdrawal, with symptoms pre-
senting 3 days post discontinuation, which can be explained by the
drug’s long elimination half-life, estimated to be between 24 and
42 hours. Prophylactic administration of clonidine, a central sym-
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patholytic drug which decreases presynaptic alpha-2 receptors in
the locus coeruleus, has been suggested as a potential therapeu-
tic option to reduce the risk of cardiotoxicity and mitigate opioid
withdrawal symptoms. However, clonidine may reduce cardiac out-
put due to its anti-adrenergic properties, thus its use in patients
with heart failure should be carefully considered.

In conclusion, abrupt discontinuation of long-term opioids may
induce malignant complications such as stress-induced cardiomy-
opathy. As substitution therapies are today more widely used, vig-
ilance and awareness of treating physicians should be raised upon
the potential for patients to develop cardiotoxicity following drug
withdrawal, to ensure appropriate management and favorable out-
come.
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