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ABSTRACT INTRODUCTION

INTRODUCTION: Takotsubo cardiomyopathy (TTS) is a rare
condition related to stress featuring apical hypokinesis. Current
guidelines suggest that the exclusion of other causal factors like
myocarditis is required to diagnose TTS. However, we propose
that the existing diagnostic criteria for TTS, particularly, required
exclusion of myocarditis, adds to the challenge of making this
diagnosis in the clinical setting. Hereby, we present a case
with basal hypokinesis that could have been attributed to a
conjunction of reverse Takotsubo syndrome (rTTS) with viral or
toxic myocarditis.

CASEPRESENTATION: A29-year-oldfemale complained ofacute
persistent chest pain, palpitations, and vomiting after smoking
marijuana. She was tachycardic without hemodynamic instability
or hypoxia. Electrocardiogram showed sinus tachycardia.
Troponin peaked at 16.1 ng/ml. Urine drug screen was positive
for amphetamines. Echocardiogram and catheterization showed
left ventricular reduced ejection fraction (25-30%) with basal
hypokinesia and apical hyperkinesis, suggestive of reversed
Takotsubo cardiomyopathy. Cardiac magnetic resonance (CMR)
also showed delayed contrast enhancement suggestive of
myocarditis. Viral panel noted positive Coxsackie B titer on day
7 of hospitalization. She was treated with goal-directed medical
therapy and repeat echocardiogram 6 days after showed
normalized left ventricular systolic function.

DISCUSSION: Guidelines recommend the use of clinical
history, inflammatory markers, and CMR to exclude infectious
myocarditis before diagnosing rTTS. The clinical scenario in this
case presented evidence of a catecholamine-related substance
exposure known to trigger takotsubo cardiomyopathy and of an
elevated Coxsackie B titer. The CMR showed features explainable
by myocarditis and partially by rTTS. This case highlights the
complexity of diagnosing TTS or rTTS with infective myocarditis
as exclusion criteria. While imaging, history, and labs play a vital
role, alack of complete understanding about the pathophysiology
of this disease as well as existing diagnostic criteria complicate
the ability to make this diagnosis in the clinical setting.

KEYWORDS: Myocarditis; Takotsubo syndrome

akotsubo syndrome, also known

I as takotsubo cardiomyopathy or
stress-induced cardiomyopathy, is

a rare condition related to physical and
emotional stress that features apical hy-
pokinesis. Reverse takotsubo syndrome
is a rarer variant which is characterized
by apical hyperkinesis and basal/inferior
hypokinesis. Current guidelines, namely
the InterTAK diagnostic criteria, Revised
Mayo Clinic Criteria, and the Heart Fail-
ure Association — European Society of
Cardiology Criteria, all require the ex-
clusion of other causal factors including
myocarditis to diagnose takotsubo syn-
drome.! However, the clinical approach
to myocarditis is similar to takotsubo
syndrome in that it involves excluding
other possible diagnoses. Although tissue
biopsy is required for the definitive di-
agnosis of myocarditis, its application is
limited because of the invasiveness of the
process and because management is un-
likely to change significantly with a con-
firmed diagnosis.? Cardiac magnetic reso-
nance has been recommended to identify
both takotsubo syndrome and clinically
suspected myocarditis,® with the pattern
of myocardium contrast enhancement
and perfusion leading to the diagnosis of
either myocarditis or takotsubo syndrome
by exclusion of the other. However, we
propose that the existing diagnostic cri-
teria for takotsubo syndrome, particular-
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ly the required exclusion of myocarditis
contributes to the challenge of diagnosing
this condition, whose pathophysiology is
still poorly understood, in the clinical set-
ting. Hereby, we present a case with basal
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FIGURE 1. Patient’s Electrocardiogram. Electro
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cardiogram showing sinus

tachycardia with rSr’ in V1 and V2 with J-point elevation in V1 through V3.
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hypokinesis that could be attributed to reverse takot-
subo syndrome or myocarditis.

CASE PRESENTATION

A 29 year old Caucasian female presented at an
emergency department (ED) of a regional hospital
complaining of left sided chest pain and vomiting
for seven hours after she smoked marijuana at a par-
ty. She recently drove across the country over the
course of four days. She described the pain as 8/10
in severity without radiation. The pain was sharp,
pressure-like, and squeezing in nature with associ-
ated pleuritic pain. Additional associated symptoms
included shortness of breath and palpitations. She
denied alleviating factors. Her past medical history
included polysubstance abuse and bipolar disorder.
Family history was significant for her mother having
systemic lupus erythematosus and factor V Leiden.
She had a 15 pack-year smoking history, consumed
alcohol daily, smoked marijuana weekly, and had a
remote history of cocaine and heroin use.

In the ED, she was tachycardic with a heart rate
of 144 beats per minute, respiratory rate of 22 per
minute, and oxygen saturation of 100% on room air.
Blood pressure was 100/66, and temperature was
97.5 °F. Physical examination showed palpable ra-
dial pulse, no tenderness on palpation of the chest,
rapid heart rate without murmur or gallop appreciat-
ed, bilateral clear breath sounds on auscultation, no
jugular vein distention noted, no clubbing, and no

edema of lower extremities.
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INVESTIGATIONS

Investigation initiated with electrocardiogram (ECG)
showed sinus tachycardia (Figure 1) with rSr’ in V1
and V2 with J-point elevation in V1 through V3.
Chest radiograph revealed cephalization of bilateral
pulmonary vessels. Laboratory findings showed tro-
ponin 16.1 ng/ml, leukocytosis of 19.9 k/mul, creati-
nine kinase 609 U/L, estimated sediment rate (ESR)
7 mm/hr, C-reactive protein (CRP) 0.83 mg/dL. Re-
spiratory virus panel, including coronavirus 2019
polymerase chain reaction test was negative. Urine
drug screen was positive for marijuana, methamphet-
amines, amphetamines, and methadone. Computed
tomography of the chest showed no acute lung pa-
thology or evidence of pulmonary embolism. Com-
puted tomography of the abdomen and pelvis to
investigate the sudden onset vomiting showed only
mild gallbladder wall thickening but no signs of in-
flammation. Transthoracic echocardiogram showed
preserved left ventricle (LV) function. She was given
aspirin 325 mg and famotidine and was transferred to
a tertiary care center for a possible cardiac procedure.
On admission to the new facility, repeated troponins
were 10.70 ng/mL and trended downward subse-
quently. Cardiac work up included repeat transtho-
racic echocardiogram showing rapidly reduced LV
ejection fraction (EF) of 25-30%, dilated LV with
normal myocardial thickness, moderate mitral and
tricuspid regurgitation, mildly elevated pulmonary
artery pressure, akinesis of the basal and mid in-
feroseptal, inferior, and inferolateral segments, and
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FIGURE 2. Patient’s echocardiograms during admission. Echocardiogram on day 2 (a)(b) in
comparison to day 8 (c)(d) of symptom onset. (a) biventricular dilation at day 2 of hospital-

ization. (b) biventricular systolic dysfunction with LVEF 25-30% along with moderate mitral
regurgitation. (c)(d) biventricular failure improved with LVEF of 55% and diminished mitral
regurgitation.

hypokinesis of mid anterolateral and apical inferior
segments (Figure 2). Cardiac catheterization showed
similar findings and ruled out coronary artery dis-
ease. Cardiac magnetic resonance with axial bright
blood imaging, cine with SSFP, phase contrast flow
analysis, T2 weighted black blood images with and
without fat suppression, first pass perfusion at rest,
and late gadolinium enhancement was performed.
It showed moderately reduced LV systolic function
with severely hypokinetic basal to mid LV segments
and hyper-contractile apical segments and LV apex,
which appeared consistent with reverse takotsubo
syndrome. However, there was also evidence of de-
layed hyperenhancement in the mid wall involving
basal anteroseptal and inferoseptal wall and apical
septal wall, which is a nonischemic pattern that as

© Tower Health

a whole suggests myocarditis (Figure 3). Antinu-
clear antibody, Factor V Leiden, human immuno-
deficiency virus (HIV)-1 antigen and HIV-1/HIV-2
antibodies were all negative. Coxsackie B1 and B4
titers collected on Day 7 of hospitalization were 1:8,
which has a low level of positivity to suggest either
past or recent infection.

From the patient’s initial vital signs showing sinus
tachycardia with persistent left chest pain and short-
ness of breath, cardiac, cardiovascular, or pulmo-
nary etiologies were considered the most relevant
origin. The initial ECG ruled out arrhythmia, and
the computer tomography of the chest ruled out the
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FIGURE 3. Patient’s Cardiac MRI. Cardiac
MRI showing the delayed enhancement in the
myocardial region.

central pulmonary embolism. Coronary artery dis-
ease was finally ruled out with cardiac catheteriza-
tion, and there was low suspicion for drug induced
spasm of the coronary vessels, as this is less likely
to present as persistent chest pain lasting several
days instead of episodic pain lasting a few hours.
Furthermore, both transthoracic echocardiogram
and computerized tomography did not show evi-
dence of significant pericardial or pleural pathol-
ogy. Cardiac magnetic resonance showed delayed
enhancement in the myocardial area. This, along
with the borderline positive Coxsackie B viral titer,
could suggest a possible viral myocarditis. Howev-
er, flu-like symptoms were not noted, and the onset
of chest pain correlated better with the substance
consumption. The substance history in conjunction
with the acute cardiac dysfunction could not rule
out the possibility of takotsubo cardiomyopathy.

MANAGEMENT AND FOLLOW UP

The patient was prescribed naproxen for chest pain.
Only low dose lisinopril and metoprolol were initiat-
ed as part of goal directed medical therapy (GDMT)
for heart failure with reduced EF due to her border-
line low blood pressure. The patient was discharged
after symptom improvement.

Three days after discharge, she returned to the ED
complaining of persistent chest tightness and a sense
of shortness of breath. She reported compliance with
GDMT and naproxen and denied the use of any oth-
er substances in the interim. Inflammatory markers

© Tower Health
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including ESR and CRP were slightly more elevated
at 12 mm/hr and 8.1 mg/dL respectively. Transtho-
racic echocardiogram at the second admission, six
days from the prior tests, showed improved overall
systolic function with LVEF of 55% and presence of
hypokinesis of the inferior septal region. The sever-
ity of mitral regurgitation was also markedly dimin-
ished (Figure 2). The patient was discharged two
days after readmission with prednisone for chest
pain, continuous GDMT, and was advised to pur-
sue another transthoracic echocardiogram in three
months. She drove home safely without complica-
tion, but the remainder of her course was lost to fol-
low up as she returned to the other side of the country.

DISCUSSION

Ultimately, we had a patient with exposure to meth-
amphetamines immediately prior to symptom onset
and positive Coxsackie B titers eight days into her
symptoms. Although viral infection and autoim-
mune diseases are the most common causes of myo-
carditis in the adult population, this patient present-
ed with no flu-like symptoms, joint pain, or myalgia.
Furthermore, during our investigation, viral titers
were not checked on admission leading to confusion
of whether the positive Coxsackie B viral titer was
evidence of prior versus present infection.

In fact, substance use, especially stimulants, was
more directly linked to the onset of chest pain and
dyspnea in this patient. Stress induced cardiomyop-
athy is commonly thought to be induced by a cate-
cholamine surge from extreme physical or psycho-
logical stress. In a majority of cases of drug-induced
takotsubo syndrome, substances with catecholamine
stimulating properties are often noted.*® The pres-
ence of both amphetamine use and positive viral titers
adds to the complexity of diagnosis in this patient.
High contenders on the differential diagnosis include
stimulant induced reverse takotsubo syndrome, viral
myocarditis, or even stimulant-induced myocarditis.
Along with criteria regarding transient, reversible
wall motion abnormalities of the left ventricle in-
volving regions supplied by multiple arteries, early
criteria from 2003 for takotsubo syndrome and re-
verse takotsubo syndrome excluded this diagnosis
in patients with evidence of pheochromocytoma, ob-
structive coronary artery disease, or myocarditis on
the basis that these latter diseases could also cause
the transient left ventricular dysfunction.” Recently
in 2018, the European Society of Cardiology devel-
oped new guidelines removing pheochromocytoma
and coronary artery disease as exclusionary criteria,
recognizing that takotsubo syndrome can co-exist
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with both conditions.® In a letter to the editor of the
International Journal of Cardiology, Hassan reviews
the diagnostic criteria for takotsubo syndrome and
notes that the requirement to rule out myocarditis
is based on conjecture rather than on scientific ev-
idence.” However, infectious myocarditis is still
listed as a diagnosis that should be excluded before
diagnosing takotsubo syndrome. The difficulty aris-
es because the clinical presentation, biomarkers, and
ECG changes of the two may be similar. Current lit-
erature recognizes that patients with either takotsu-
bo syndrome or myocarditis can have similar recov-
ery time from the reversible cardiac dysfunction,®!°
which makes even retrospective review of recovery
a poor differentiator of the two diagnoses.

Given the similarities in presentation and laboratory
findings of myocarditis and takotsubo syndrome, the
guidelines recommend the use of the combination of
clinical symptoms, inflammatory markers, and the
presence of pericardial effusions along with cardiac
magnetic resonance to exclude infectious myocar-
ditis.> Takotsubo syndrome is identified on cardiac
magnetic resonance by the presence of edema with
associated akinesis-hypokinesis in the LV wall in
the apical region and sparing of the basal segments,
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