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CASE REPORT

Takotsubo cardiomyopathy associated with sepsis due to Pseudomonas
aeruginosa pneumonia
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Abstract

The authors describe a case report of a 71 year-old female patient admitted at the emergency service due to severe precordial chest pain associated with
dyspnea and sweating. The electrocardiogram performed on admission showed ST elevation on V2 and V3 leads and the ventriculography revealed left
ventricular apical ballooning, denoting the diagnosis of Takotsubo Cardiomyopathy. At the eighth day of hospitalization, although the heart function was
recovered, the patient died due the clinical complications of a septic shock.
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Resumo

Os autores reportam o caso de uma paciente de 71 anos de idade, do sexo feminino, admitida no pronto-socorro com um quadro de dor precordial, de forte
intensidade, associada a dispneia e sudorese. A eletrocardiografia realizada na admissao revelou supradesnivelamento do segmento ST em parede anterior
(V2 e V3) e a ventriculografia demonstrou balonamento apical da parede ventricular esquerda, denotando o diagndstico de Cardiomiopatia de Takotsubo.

No 82 dia de internagdo, apesar da recuperagdo da fungdo cardiaca, a paciente veio a ébito devido a evolugdo para choque séptico.

Palavras-chave: Cardiomiopatia de Takotsubo. Sepse. Disfunc¢do Ventricular. Miocardio Atordoado.

INTRODUCTION

The Takotsubo Cardiomyopathy (TCM), also known as the
Broken Heart Syndrome, constitutes a nosological entity and
a rare cause of transient left ventricular dysfunction, in the
absence of significant coronary artery disease. It is characterized
by a precordial chest pain associated with electrocardiographic
changes and a mild release of cardiac enzymes, mimicking acute
myocardial infarction®. This disease occurs, typically, as a result
of the presence of physical or emotional stress, such as the
death of a loved one, involvement in accidents, exacerbation of
chronic diseases, surgery, abuse of illegal drugs with adrenergic
activity and sepsis***. The prognosis is usually favorable to the
full recovery of all changes that characterize the TCM within
two to four weeks?2.

The association among sepsis and TCM has already been
reported. It is believed that in the sepsis thereoccurs an
excessive increase of catecholamines in the sympathetic nerve
endings which stimulate the heart, precipitating the onset of
some events, such as: transient left ventricular apical ballooning,
multivessel epicardial spasm or diffuse coronary microvascular
dysfunction®®. In this report, the case of a patient with TCM
associated with sepsis of pulmonary etiology is described.

CASE REPORT

A 71 years old woman was admitted in an emergency service
due to severe precordial chest pain that had started 6 (six)
hours before the event, associated with dyspnea, pallor and
sweating. Her past medical history included hypertension
and smoking, but she had stopped smoking 11 years earlier.
On examination, her body temperature was 37°C, her blood
pressure was 122x93mmHg, heart rate was 121 bpm and
respiratory rate was 15 breaths/min. On chest auscultation,
breath sounds were abnormal with fine crackles in both
lung bases. Electrocardiogram showed sinus tachycardia, ST
elevation on V2 and V3 leads and T wave inversion in precordial
leads V1 and V4 (fig.1). Coronary angiography presented
coronary arteries without obstructions or significant lesions.
Ventriculography showed left ventricular (LV) apical ballooning
(fig.2). The transthoracic echocardiogram showed akinesis of
the apical and mid ventricular segments, hyperkinesis of the
left ventricular parabasal segments, and the left ventricular
ejection fraction (LVEF) of 35%. Left ventricular end diastolic
diameter was 53 mm, the left atrial diameter was 35 mm, the
right ventricle diameter was 25 mm. On the following day,
the patient developed respiratory failure with sepsis clinical
features, requiring invasive mechanical ventilation.Blood cell
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count showed leukocytosis (14.300/mm?3) and low hemoglobin
(8,7 mg/dL). Platets serum concentration was normal (151.800/
mm?3. Troponin | level was 0,309 ng/mL, CK-MB level was 6,43
ng/mL, glucose was 164 mg/dL and lactate was 1,9 mg/dL.
The metabolic panel was Na*:144 mmol/L; K +:3,18mmol/L;Cl-
:104,7mmol/L.Arterial blood gas showed a respiratory acidosis
(pH=7,351; pCO2:45.1 mmHg; HCO3-:23.6 mmol/L). The
urinary and blood cultures revealed infection by Pseudomonas
aeruginosa. The patient presented supraventricular tachycardia
which was treated with amiodarone. Noradrenaline was
initiated due to hypotension and imipenem and vancomycin
because of the increase of leucocytosis. On the fourth day
of hospital admission, an echocardiography was performed
that revealed full recovery of the left ventricular function with
global and segmental left ventricular contractility preserved in
repose, without evidence of myocardial necrosis, denoting the
diagnosis of CMT.Despite the cardiac function recovery, on the
eighth day of hospitalization, there was the worsening of the
clinical condition, progressing to septic shock leading to death
due to multiple organ dysfunction.

Figure 1. Elevation of the ST segment in the anteroseptal leads
(V2 and V3).

Figure 2. Apical ballooning of the left ventricle.

The first case of TCM was reported in Japan by Sato et al. in
1990’. Thereafter, many cases have already been described in
Western countries, amidst a variety of ethnic groups. The name
takotsubo is derived from a traditional Japanese fishingpot
used for trapping octopus. The cardiac morphology during the
systole on ventriculography of a patient with TCM resembles
this Japanesepot®.

The exact prevalence of the TCM has not been well established
yet, but it can be estimated that 1,97% of people who have
been diagnosed with Acute Coronary Syndrome, actually, had
TCM9.Eighty-eight percent of the cases happen in women with
a mean age ranging from 58 to 77 years old. Only 2,7% of the
female are younger than 50 years old*°.

The etiology of this disease is not well defined. The postulate
mechanisms include increase in the catecholamine serum levels
and coronary vasospasm. In most cases, there is a correlation
with an event which may have caused physical or mental stress,
such as: death of a loved one, surgery, invasive procedures or
chronic disease exacerbation®.

Several guidelines have emerged to make takotsubo
cardiomyopathy widely recognized, as well as to better define the
diagnostics criteria. According to the most recent, as proposed
by the Mayo Clinic (USA) and by Takotsubo Cardiomyopathy
Study Group (Japan), Takotsubo cardiomyopathy can be
defined by the following features: (1) Transient hypokinesis,
akinesis or dyskinesis of the left ventricular mid segments
with or without apical involvement. The regional wall presents
motion abnormalities typically extended beyond a single
epicardial coronary distribution. A stressful trigger is often,
but not always present; (2) absence of obstructive coronary
disease or angiographic evidence of acute plaque rupture; (3)
new electrocardiographic abnormalities (either ST-segment
elevation and/or T-wave inversion) or modest elevation in
cardiac troponin; (4) absence of pheochromocytoma or
myocarditist?,

Reports of TCM associated with sepsis are rare. Suzuki et al.
reported one case in the setting of Klebsiella pneumoniae
sepsis in a diabetic patient'®. Our patient had reversible
segmental myocardial involvement with systolic dysfunction
suggesting TCM in the setting of Pseudomonas sepsis. Most of
the species of Pseudomonas have toxic extracellular proteins
denominated toxin A (main virulence factor) and exoenzyme
S; these proteins exert an essential role in pathogenesis of
this kind of infection*. A previous study showed that toxin A
increased the vulnerability of rat myocardium to hypoxic injuries
and potentiated myocardial depression?>. The Pseudomonas
exotoxin A prevents beta-adrenoceptor-induced upregulation of
Gi protein alpha-subunits and adenylyl cyclase desensitization
in rat heart muscle cells®. Thus, this protein may lead to an
increased catecholamine cardiotoxicity.

We speculate that the high serum levels of cytokines,
catecholamines, Pseudomonas exotoxin A, and probably other
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substances from this bacteria developed the severe myocardial
depression in our patient. Although the relation among sepsis
and TMC is still to be investigated, there are few case reports
which describe this association, what might suggest sepsis as a
cause of TCM is poorly known.

Although most of the previous studies suggested an association
of CMT with a stressor,in our case there was not a stressor
clearly identified as the trigger of the syndrome. In literature,
some studies have suggested that stress should not be regarded
as a defining factor of CMT, taking into consideration the
inconsistency of this factor in many studies?®.

Concluding, the TCM must always be considered when sepsis
or any systemic inflammatory response syndrome may course
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with clinical features of myocardial infarction. More studies in
septic patients are associated with morbidity; the most common
etiologies and mortality are necessary for that with this data
as being possible to draw new guidelines and therapies which
would reduce the morbimortality caused by the association
between TCM and sepsis.
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