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SESSIS-TRIGGERED TAKOTSUBO

CARDIOMYOPATHTY: A SEVERE CASE

RESCUED BY VENO-ATRIAL EXTRACORPOREAL

MEMBRANE OXYGENATION

Introduction

We report a patient with sepsis-triggered Takotsubo cardiomyopathy and severe shock who was successfully rescued using veno-atrial 

ECMO. 

Takotsubo cardiomyopathy is a reversible disease characterized by a dysfunction of the mid to apical segments of the left ventricle and 

apical ballooning. This condition is generally known to be relatively benign; however, several cases of serious complications, such as 

cardiogenic shock or fatal arrhythmia have been reported. In severe cases of cariogenic shock with progressive organ dysfunction, the 

initiation of intraaortic balloon pumping (IABP) and/or extracorporeal membrane oxygenation(ECMO) can be considered.

Takotsubo cardiomyopathy can be divided into primary and secondary disease. Sepsis is one of the major triggers of secondary 

Takotsubo cardiomyopathy. In severe cases of sepsis-triggered Takotsubo cardiomyopathy, septic shock and cardiogenic shock can be 

difficult to distinguish. Moreover, the use of ECMO for both septic shock and cardiogenic shock in secondary Takotsubo 

cardiomyopathy remains controversial. When a patient develops severe shock with organ failure, however, a decision as to whether to 

initiate ECMO must be made.
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Introduction: The use of extracorporeal membrane oxygenation (ECMO) for sepsis-related shock remains controversial. We report a 

shock case with sepsis-triggered Takotsubo cardiomyopathy, who was successfully rescued using veno-atrial ECMO.
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Case Report: A 76-year-old woman with hypoglycemia and a high fever was diagnosed as sepsis-triggered Takotsubo cardiomyopathy.

She subsequently developed severe shock. Veno-atrial ECMO was initiated, then the patient responded quickly and

recovered fully. She was later diagnosed as having had cardiogenic shock, based on her clinical course.

Conclusion: Although distinguishing cardiogenic from septic shock is difficult, the initiation of veno-atrial ECMO in severe cases

of sepsis-triggered Takotsubo cardiomyopathy might be reasonable.
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Four hours after arrival, her CK/CK-MB and troponin-T levels 

became elevated at 203 U/L, 27 U/L and 1.27 ng/dL, 

respectively. An emergency coronary angiography was 

performed, revealing normal coronary arteries. A left 

ventriculogram revealed basal hyperkinesia and apical 

ballooning, and she was diagnosed as having Takotsubo 

cardiomyopathy (Fig. 1). During the coronary angiography, her 

hemodynamic status deteriorated critically. She was admitted 

to the intensive care unit (ICU) and treated with the continuous 

administration of norepinephrine and the initiation of IABP.

She responded quickly to the veno-atrial ECMO, enabling the 

administration of the vasopressor agents to be stopped. 

Haemophilus influenzae was detected in a sputum culture 

taken at the time of hospitalization, but no bacterial species 

were found in her blood; consequently, her antibiotics 

prescription was changed to ceftriaxone on the 3rd day after 

the initiation of veno-atrial ECMO. Her cardiac function 

recovered along with an improvement in her inflammatory 

response, and veno-atrial ECMO was discontinued on the 8th 

day (Table 1). She was transferred to a rehabilitation hospital 

without any complications on the 34th day.

At the time of admission to the ICU, her body temperature was 

elevated (40℃) and she was hypotensive. She developed 

shock with multiorgan failure; her SOFA (Sequential Organ 

Failure Assessment) score at admission was 13. A laboratory 

examination showed an elevated procalcitonin level (1.93 

ng/mL). Because of her persistent hypoglycemia and elevated 

procalcitonin and lactate levels, septic shock was suspected. 

Endotracheal intubation was per formed, and the 

administration of an antidiuretic hormone and a steroid was 

initiated to maintain her blood pressure. Meropenem was 

empirically started. Because of her hemodynamic instability, 

veno-atrial ECMO was initiated 14 hours after her admission to 

the ICU (Figure 2).

We identified two important clinical issues. When a patient with 

sepsis-triggered Takotsubo cardiomyopathy develops shock, it 

is difficult to distinguish cardiogenic shock from septic shock. In 

such situations, veno-atrial ECMO can be a useful treatment 

option.

Discussion

First, cardiogenic shock is difficult to distinguish from septic 

shock in patients with sepsis-triggered Takotsubo 

cardiomyopathy. Although the procalcitonin level is 

recognized as a specific marker of infection, an elevated 

procalcitonin level of greater than 2 ng/mL is frequently 

observed in cardiogenic shock patients with multiorgan 

failure. A cutoff concentration of 10 ng/mL is reportedly 

appropriate for the diagnosis of a complicating systemic 

infection (1). In patients with Takotsubo cardiomyopathy and a 

background of infectious disease, the procalcitonin level is 

likely to be relatively high; therefore, it might not be useful for 

distinguishing cardiogenic shock from septic shock. 

Case Reports
A 76-year-old woman with no past medical history presented 

in the emergency department with an altered mental status. 

She was comatose upon admission, with a Glasgow Coma 

Scale of 3 (E1V1M1). A laboratory examination revealed a low 

blood glucose level of 14 mg/dL. After glucose administration, 

her mental status recovered immediately and fully. Her 

creatine kinase (CK) and CK-MB levels (63 mg/dL and 9 mg/dL, 

respectively) were within the normal ranges. Her troponin-T 

level (0.09 ng/dL) was slightly elevated. An electrocardiogram 

showed poor R progression in V1-3 and a slight ST elevation in 

V4-6. An echocardiogram showed a decreased left ventricular 

ejection fraction with asynergy (hypokinesia on the anterior 

wall). She was admitted to the general ward under a suspicion 

of having acute coronary syndrome.

Kazuya Omura, Tetsuya Hoshino

Sepsis-Triggered Takotsubo Cardiomyopathy

Journal of Emergency Medicine

Case Reports 2019;10(1):1-3

FIGURE 1. Left ventriculogram a left ventriculogram 

revealed basal hyperkinesia and apical ballooning.

FIGURE 2. 

TABLE 1. Laboratory and echocardiography findings.

CK: creatine kinase, CRP: C-reactive protein, EF: ejection fraction, 

WBC: white blood cell
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Because few reports describing sepsis-triggered Takotsubo 

cardiomyopathy are available, the clinical manifestations of 

severe cases remain relatively unknown. A systematic review of 

sepsis triggered-Takotsubo cardiomyopathy identified 23 

papers reporting a total of 26 patients including 3 patients with 

shock (2). One was diagnosed as having cardiogenic shock 

based on findings obtained using a pulmonary artery catheter, 

but the other two were diagnosed based on their clinical 

course. In the present case, the patient was diagnosed as 

having cardiogenic shock, rather than septic shock, based on 

her clinical course, since her hemodynamic status improved 

immediately after the initiation of veno-atrial ECMO.

The number of sepsis cases is increasing (8), resulting in more 

opportunities to treat sepsis patients. Sepsis-induced 

myocardial dysfunction is widely known as septic 

card iomyopathy and seps is- t r iggered Takotsubo 

cardiomyopathy; the incidence is between 40%-60% for 

diagnoses within the first 3 days (9). Recently, septic 

card iomyopathy and seps is- t r iggered Takotsubo 

cardiomyopathy were found to have different mechanisms. 

However, such distinctions are unlikely to have been made in 

past reports. It is very important to examine cardiac function in 

sepsis patients. The use of catecholamine is recommended for 

septic cardiomyopathy, whereas the avoidance or withdrawal 

of exogenous catecholamine is recommended for Takotsubo 

ca rd iomyopathy.  D i s t ingu i sh ing  be tween sept i c 

cardiomyopathy and Takotsubo cardiomyopathy is especially 

important in cases with left ventricular dysfunction. If the 

diagnosis is Takotsubo cardiomyopathy, a favorable prognosis 

can be expected; thus, physicians may not hesitate to initiate 

aggressive treatment, including ECMO.

When pat ien t s  w i th  seps i s - t r iggered Takotsubo 

cardiomyopathy develop shock, distinguishing cardiogenic 

shock from septic shock can be difficult. In this situation, the 

initiation of veno-atrial ECMO might be reasonable. Physicians 

must be aware that in addition to the procalcitonin level, a 

comprehensive diagnosis based on the clinical course is 

necessary to distinguish between cardiogenic shock and 

septic shock. Even in cases with severe shock, if the cause is 

cardiogenic shock arising from Takotsubo cardiomyopathy, 

ECMO can be considered as a reasonable treatment option. 

Previous reports may have contained unrecognized cases of 

Takotsubo cardiomyopathy, and the accumulation of further 

reports is needed to clarify the manifestations of severe cases 

of sepsis-triggered Takotsubo cardiomyopathy.

Conclusion

Second, veno-atrial ECMO can be a treatment option for 

cardiogenic shock in patients with sepsis-triggered Takotsubo 

cardiomyopathy. If a patient with primary Takotsubo 

cardiomyopathy develops cardiogenic shock and progressive 

multiorgan failure, the advice of a specialist regarding the use 

of mechanical devices, including ECMO, is recommended (3-

5). On the other hand, there are no establ ished 

recommendations for the use of ECMO in patients with 

secondary Takotsubo cardiomyopathy. In severe cases with 

progressive multiorgan dysfunction, the nature, severity, and 

prognosis of the underlying medical condition must be 

considered when determining whether to initiate mechanical 

support (6). The initiation of ECMO should be performed with 

caution because its use for the treatment of septic shock 

remains controversial (7). In the current case, the patient's 

hemodynamics status improved quickly after the initiation of 

ECMO. In patients with sepsis-triggered Takotsubo 

cardiomyopathy who develop shock, a favorable prognosis 

can be expected using ECMO if the shock is cardiogenic.
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