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Medical Intensivist 

 



Takotsubo Syndrome 



Levosimendan 

 



Levosimendan Mechanism 

Wikipedia, https://en.wikipedia.org/wiki/Main_Page 



Ca++ in Myocardial Contraction 

 

A Lymperopoulos et al. Circ Res. 2013;113:739–753. 



Levosimendan Mechanism 

 

Leonardo et al. Eur Heart J 2006;27:1908–1920 

Ca++ Sensitizer 

Myocardial Contractility 



 



 





Cardiac Inotropes and Receptors 

 

P Pollesello et al. Int J Cardiol 2016;203:543–548. 





Digitalis in Takotsubo Syndrome 

 



Digoxin Loading Protocol for Transient LV Dysfunction 

• Digoxin 1A (0.25 mg) IV infusion for 30 mins 

• 3 times q 6 hr 
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METHODS 

• Retrospective observational study 

 

• Adult 

• Septic Shock 

• ICU 

• Vasopressor 

• Transient LV dysfunction 

– Bedside echo 

• Typical Takotsubo shape wall motion abnormality 

• Atypical Takotsubo shape  Confirmed spontaneous recovery 

 



Stroke Volume before DGX Loading 

 

3.14 x (2.21/2)2 x 9.22 = 35.3  



Stroke Volume after DGX Loading 

 

3.14 x (2.45/2)2 x 8.52 = 40.1 



RESULTS 

• 2016.09 ~ 2017.12 

• Digoxin loading protocol: 16 patients 

• Echocardiography available: 6 patients 

 

• Mean age: 65.0 ± 10.2 yo 

• Female: 4 patients (66.7%) 



RESULTS 

• CAG: 2 patients 

– no significant lesion 

 

• Echo 

– Typical Takotsubo type RWMA: 4 patients 

– Reversed Takotsubo type RWMA: 1 patients  CAG: no lesion 

– Global hypokinesia: 1 patients  CAG: no lesion 

 



Observed Patient Information 

No Sex Age Dx Echo Finding CAG Echo F/U Outcome 

1 F 60 Deep neck infection Typical TS (–) Normalized WM Alive D/C, 32d 

2 F 60 Pneumonia Global hypokinesia (+) Normalized WM Alive D/C, 29d 

3 M 73 Ischemic colitis Typical TS (–) None Alive D/C, 24d 

4 F 56 Pneumonia Reversed TS (+) Normalized WM Alive D/C, 13d 

5 F 82 Pneumonia Typical TS (–) None Dead, 0d 

6 M 59 Pneumonia Typical TS (–) None Dead, 5d 



Hemodynamic Parameters between LD of Digoxin 

  Before DL After DL p 

HR (bpm) 127.8 ± 14.1 118.8 ± 24.3 0.544 

EF (%) 20.2 ± 9.4 22.2 ± 10.4 0.327 

TVI (cm) 10.8 ± 3.1 12.3 ± 4.6 0.093 

LVOT diameter (cm) 1.82 ± 0.24 1.88 ± 0.26 0.025 

SV (mL) 27.6 ± 7.9  33.7 ± 11.9 0.048 

CO (L/m) 3.5 ± 1.1  3.9 ± 1.1 0.459 



Adverse Event (16 patients with DL) 

• No adverse event 

– Overdose in TDM result: none 

– Digitalis toxicity on EKG: none 

– Significant bradycardia: none 



DISCUSSION 

• Retrospective observational study 

• Hemodynamic effect of digoxin loading in sepsis with transient LV 
dysfunction 

 

 

• Increased SV & LVOT diameter 

• Not increased TVI & CO 



LIMITATION 

• Small patient number 

• Retrospective observational design 

 

• Observer: bias (TVI) 

• Other hemodynamic parameters: N-A 

• CAG in selected patients 



Conclusion 

• Digoxin loading in septic shock patients with transient LV dysfunction such 
as Takotsubo syndrome might increase stroke volume significantly. 

• Digoxin can be a feasible medical treatment 

– Takotsubo SD 

– Septic cardiomyopathy 

– Myocarditis 

– Myocardial stunning in AMI 

– Toxin/drug induced cardiomyopathy 

• Further controlled study to reveal hemodynamic effect in Takotsubo 
syndrome is needed. 


