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CASE REPORT

CLINICAL CASE
Stress Cardiomyopathy Precipitated by
Withdrawal of Epoprostenol

William J. Gionfriddo, MD,a Hanna N. Ahmed, MD,b Harrison W. Farber, MDc
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We describe a case of stress-induced cardiomyopathy following epoprostenol withdrawal. A patient with

pulmonary arterial hypertension presented with a malfunctioning Hickman catheter. Inappropriate withdrawal of

epoprostenol resulted in shock. Evaluation confirmed stress-induced cardiomyopathy. Restarting epoprostenol resolved

the electrocardiographic and echocardiographic abnormalities. This case meets Taskforce on Takotsubo Syndrome

Stress-Induced Cardiomyopathy criteria. (Level of Difficulty: Beginner.) (J Am Coll Cardiol Case Rep 2020;2:289–93)

© 2020 The Authors. Published by Elsevier on behalf of the American College of Cardiology Foundation. This is an

open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
HISTORY OF PRESENTATION

The patient is a 67-year-old woman with a history of
scleroderma-associated pulmonary arterial hyper-
tension, maintained on long-term epoprostenol
infusion, and secondary adrenal insufficiency. She
presented to an outside hospital for evaluation of an
epoprostenol infusion pump alarm. In the emergency
department, the epoprostenol infusion was dis-
continued out of concern for a malfunctioning Hick-
man catheter. No provisions were made to infuse the
drug by other means. Within 12 h, the patient devel-
oped hypotension and hypoxia; she was transferred
to Tufts Medical Center in Boston, Massachusetts,
EARNING OBJECTIVES

The clinician will appreciate clinical nuances
of patients with drug-induced stress
cardiomyopathy.
The clinician will understand the evaluation
and management of patients with stress
cardiomyopathy and cardiogenic shock.
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for management of cardiogenic shock. Home medi-
cations included the following: furosemide, 20 mg
daily; gabapentin, 100 mg 3 times a day; hydrocorti-
sone, 10 mg every 12 h; omeprazole, 40 mg daily; and
epoprostenol (Veletri), 44 ng/kg/min by continuous
intravenous infusion.

Before transfer, her systolic blood pressure was
50 mm Hg, requiring infusions of dobutamine (5 mg/
kg/min) and norepinephrine (Levophed) (3 mg/min).
She also received a hydrocortisone sodium succinate
intravenous injection once. At Tufts, alternative ac-
cess was established, and she was immediately
restarted on epoprostenol at one-half her home dose,
with subsequent up-titration to her full dose. Her
blood pressure returned to baseline, and the dobut-
amine and Levophed infusions were discontinued.
Because of hypoxia, she required 4 l of supplemental
oxygen by nasal cannula.

Physical examination was notable for an erythem-
atous rash consistent with long-term epoprostenol
therapy, telangiectasias, and sclerosis consistent with
scleroderma. The lungs were clear to auscultation, and
the cardiac examination revealed a loud P2 but was
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ECG = electrocardiogram

LV = left ventricle

RV = right ventricle
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otherwise unremarkable. There was no pe-
ripheral edema or jugular venous distention.
There was an intact left anterior chest wall
Hickman catheter without signs of infection.

PAST MEDICAL HISTORY
Her medical history included scleroderma, pulmo-
nary arterial hypertension, secondary adrenal insuf-
ficiency, gastroesophageal reflux disease, and
neuropathy.
SEE PAGE 294
DIFFERENTIAL DIAGNOSIS

The differential diagnosis included myocardial
infarction, septic shock, stress cardiomyopathy, and
acute right ventricular failure.

INVESTIGATIONS

Laboratory values were significant for an elevated
troponin I value of 5.96 ng/ml and a B-type natriuretic
peptide value of 2,075 pg/ml. An electrocardiogram
(ECG) (Figure 1) showed normal sinus rhythm, low-
voltage, right ventricular hypertrophy with a repo-
larization abnormality, a prolonged QT interval, and
diffuse T-wave inversions that were more pro-
nounced than in an earlier ECG (Figure 2).

A transthoracic echocardiogram revealed a normal-
sized left ventricle (LV) with severely reduced sys-
tolic function and an ejection fraction of 25% to 30%
(Video 1). The interventricular septum was asyn-
chronous and flattened, consistent with right ven-
tricular pressure and volume overload. The middle
and apical segments of the LV were relatively more
hypokinetic than the basal segments. The right
E 1 Admission Electrocardiogram
ventricle (RV) was severely dilated, and the systolic
function was severely reduced (Video 2). The right
atrium was severely dilated. There was mild tricuspid
regurgitation with an estimated right ventricular
systolic pressure of 30 to 40 mm Hg. A previous
echocardiogram did not show dysfunction of the LV
or RV. Prior left ventricular ejection fraction was 54%.
To exclude coronary artery disease as the cause of the
decompensation, left-sided heart catheterization was
performed. It revealed a right-dominant circulation
with a 30% mid-right coronary artery stenosis and a
30% mid-left anterior descending artery stenosis,
consistent with mild nonobstructive coronary artery
disease. The remainder of the coronary circulation
was patent; thus, no intervention was performed.

MANAGEMENT

The patency of the Hickman catheter was re-
established with a guidewire, saline flushes, and tis-
sue plasminogen activator infusion under sterile
conditions, and the intravenous epoprostenol was
transitioned to the catheter. Home medications were
reinitiated. An angiotensin-converting enzyme in-
hibitor and beta-blocker were withheld because of the
patient’s low baseline blood pressure. A treatment
strategy of supportive care in addition to reinitiation
of the previously withdrawn medication was thought
to be the most appropriate in this case.

DISCUSSION

Initial descriptions of Takotsubo, or stress, cardiomy-
opathy arose in the early 1990s by researchers in Japan
who coined the term for the likeness of the LV in pa-
tients diagnosed with the syndrome to an octopus trap
(1). The classic description on imaging of the LV

http://jacccr.acc.org/video/2019/0970_VID1.mp4
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FIGURE 2 Prior Electrocardiogram
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includes apical hypokinesis or akinesis and ballooning
with hyperdynamic basal systolic function (2). How-
ever, other variants have been documented in several
diagnosed individuals, with estimations of right ven-
tricular involvement reaching as high as 50% (3).

The Taskforce on Takotsubo Syndrome of the Heart
Failure Association of the European Society of Car-
diology summarized the diagnostic criteria for this
clinical syndrome as the following (4): 1) transient
regional wall motion abnormalities of myocardium of
FIGURE 3 Proposed Pathophysiology of Stress Cardiomyopathy as a

cAMP ¼ cyclic adenosine monophosphate; CNS ¼ central nervous syste
the LV or RV; 2) wall motion abnormalities usually
extending beyond a single epicardial vascular distri-
bution; 3) absence of culprit atherosclerotic coronary
artery disease or other pathological conditions to
explain the dysfunction of the LV; 4) new and
reversible ECG abnormalities; 5) significantly
elevated serum natriuretic peptide; 6) positive but
relatively small elevation in cardiac troponin; and 7)
recovery of ventricular systolic function on cardiac
imaging at follow-up. On this basis, as well as a recent
Consequence of Epoprostenol Withdrawal

m; RA ¼ right atrial; RV ¼ right ventricular.



FIGURE 4 Follow-Up Electrocardiogram
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international Takotsubo expert consensus definition,
the current clinical case meets the diagnostic criteria
for stress cardiomyopathy (5).

The pathophysiology of ventricular dysfunction is
thought to involve a cardiotoxic neurohumoral cate-
cholamine surge in response to a stressor (6). There-
fore, the syndrome is known to be preceded by
intense emotional or physical stress (7). Common
psychological triggers include domestic abuse,
divorce, catastrophic medical diagnoses, financial
losses, and the death of relatives. Our patient had no
such identifiable psychological or emotional stresses.
Physical triggers include illnesses such as infections,
diarrhea, vomiting, pheochromocytoma, anaphylaxis,
and cancer (8).

Additionally, several medications, including exog-
enous catecholamines, sympathomimetic agents, va-
soconstrictors, chemotherapeutic agents, and
antidepressants, have been reported as precipitating
factors of stress cardiomyopathy (9). Similar to the
current case, an estimated 8% of cases of drug-induced
stress cardiomyopathy have been documented in
circumstances of withdrawal. The agents most
commonly implicated after drug cessation are opioids,
alcohol, and beta-blockers (9). In this case, we hy-
pothesize that the patient developed acute pulmonary
vasoconstriction after discontinuation of intravenous
epoprostenol, thus resulting in a sudden increase in
right ventricular afterload (Figure 3). Right atrial
baroreceptor reflex activation of the sympathetic
nervous system likely resulted in local myocardial
norepinephrine release from cardiac nerve endings,
as well as increased circulating catecholamines from
sympathetic adrenomedullary circuits. This cate-
cholamine surge, in response to acute pulmonary
vasoconstriction, is likely responsible for the
observed reversible myocardial dysfunction (10).

There has been only 1 other reported case of epo-
prostenol withdrawal as the inciting factor for the
development of stress cardiomyopathy (11). However,
the patient in that report had concomitant coronary
artery disease requiring percutaneous coronary
intervention.

FOLLOW-UP. Within a month, the patient’s hypoxia
had resolved such that supplemental oxygen could be
discontinued. An echocardiogram at 1-month post-
discharge revealed normal size and function of the
LV with an ejection fraction of 60% (Video 3). The
septum remained asynchronous, but the prior wall
motion abnormalities had resolved. The RV was
mildly dilated with normal systolic function
(Video 4). Follow-up ECG had returned to baseline
(Figure 4). This case represents stress-induced car-
diomyopathy resulting from abrupt withdrawal of
epoprostenol; resolution occurred over time after
reinitiation of epoprostenol.

CONCLUSIONS

We conclude that withdrawal of a long-standing
continuous infusion of epoprostenol can also be a
trigger for stress-induced cardiomyopathy. As in
other cases of this syndrome, supportive care, along
with reintroduction of the withdrawn medication, is
the treatment of choice.

ADDRESS FOR CORRESPONDENCE: Dr. William
Gionfriddo, Department of Cardiology, Tufts Medical
Center, 800 Washington Street, Boston, Massachu-
setts 02111. E-mail: wgionfriddo@tuftsmedicalcenter.org.
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