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Kde LVAD nestačí:  
Jak na biventrikulární srdeční selhání? 



Impact of advancing technology and the best practice 

Based on published data from multicenter experience and separate studies, which may involve different patient populations and other variables. Not a head to head comparison. Data presented for informational purposes only. 

79% - HeartMate 3 LVAD (2019)2 

76% - HeartMate II™ LVAD (2019)2 

24% - HeartMate XVE (2009)4 
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82% - Heart Transplant (2017)*1 

   

60% - HVAD† LVAD (2017)3 

Months after implant 

8% - OMM – REMATCH (2001)5 

*82% 2-year survival for adult heart transplants patients between 2009 and 20151 
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58% - HMII DT4 (2009) 





Figure 2  
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Right Ventricle and LVAD Interplay 



RVAD CentriMag & Protek Duo 



B I VA D  a n d  TA H  Ta r g e t  P o p u l a t i o n  

Patients with end-stage heart failure, OMM refractory, requiring mechanical 

circulatory support in whom LVAD is considered inefficient or contraindicated: 

 

 

 Potapov et al. EJCTVS, 2019 

• RVEF ≤ 30% 

• TAPSE ≤ 14mm 

• RV-to-LV end-diastolic diameter ratio > 0.72  

• CVP > 15 mmHg 

• CVP-to-PCWP ratio > 0.63 

• PAPi ≤ 2.0 (PAs - PAd/CVP) 

• Tricuspid insufficiency grade 4  



Biventricular LVAD implant (BIVAD) 



Figure 5  



Patients with end-stage heart failure, OMM refractory, requiring mechanical circulatory support 

in whom LVAD is considered inefficient or contraindicated: 

 

 • Ventricular thrombosis 

• Ventricular septal defect 

• Restrictive/constrictive etiologies 

• Cardiac tumors 

• Refractory arrythmias 

• Fulminant rejection after HTx 

 
 Potapov et al. EJCTVS, 2019 

TA H  Ta r g e t  P o p u l a t i o n  



H e a r t M a t e  6  –  TA H  A l t e r n a t i v e  



TOTAL ARTIFICIAL HEART 

PULSATILE FLOW 

CARMAT ReinHeart RealHeart 

N o v e l  To t a l  A r t i f i c i a l  H e a r t s  



Carmat TAH CE-Mark Target Population 

Patients with end-stage heart failure, OMM refractory, requiring 

mechanical circulatory support in whom LVAD is considered 

inefficient or contraindicated: 

 
• Biventricular failure necessitating RVAD support in addition to LVAD 

• Treatment-refractory recurrent ventricular tachycardia or fibrillation 

• Restrictive or constrictive physiology (hypertrophic cardiomyopathy, cardiac 

amyloidosis or other infiltrative heart disease) 



Principle of Carmat TAH – Sensors based autoregulation 
 

 

 

1 – Blood flow assessment 

Inflow pressure measured by sensors every millisecond 
to calculate flow required 

 

2 – Flow auto-regulation 

Speed and direction of rotation of volumetric pumps 
adapted every 2 milliseconds to deliver the necessary 
pulsatile flow   

 

3 – Flow Control 

Position of the membranes checked by 2 ultrasound 
sensors every 2 milliseconds to ensure full ejection at 
every beat, to avoid stasis in blood compartment 
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Carmat Total Artificial Heart 

J Heart Lung Transplant 2021 



6 - M o n t h  S u r v i v a l  i n  C E  M a r k  S t u d y  

Stroke   0 

Thromboembolism  0 

Late bleeding  0 



TOTAL ARTIFICIAL HEART 

CONTINUOUS FLOW  

BiVACOR SmartHeart OregonHeart 

N o v e l  To t a l  A r t i f i c i a l  H e a r t s  



BiVACOR device operation 

Continuous-flow TAHs  



 

• Complex interaction between RV and implanted LVAD 

• Lower threshold for a less invasive temporary RVAD  

• Dual LVADs in a BIVAD configuration outcomes encouraging 

• Dual HeartMate 3 TAH - complex challenge 

• Dedicated pulsatile Carmat TAH promising, yet long-term 

durability to be determined 

• Continuous-flow rotary TAHs clinical testing warranted 

 

 

Conlusions 



 



 




