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Mechanical life support, and in particular extracorporeal membrane oxygenation (ECMO), has 

become an integral part of intensive care medicine, not only in university medical centres. The safety 
and effectiveness of these supports are therefore essential imperatives in the management of these 
critically ill patients. The habilitation thesis consists of publications that aspire to enhance the 
management of resuscitation using ECMO (ECPR), increase the safety of anticoagulation with novel 
agents such as direct thrombin inhibitors, and improve the safety of mechanical ventilation in patients 
with the most severe pulmonary impairment. This is a compilation of five papers for which I am the 
first author, and which are the result of several grant-funded projects. 

The most significant challenges associated with ECPR are the clinical indications, the ECMO 
cannulation procedure itself, and, most crucially, the implementation of the system within regional 
healthcare. Since 2022, the Ostrava ECMO Centre, under my leadership, has performed ECPR for out-
of-hospital cardiac arrests (OHCA ECPR) 24/7, and since 2026 it has also provided on-scene ECPR. 
This study provides a prospective evaluation of ECPR patients and offers a detailed analysis of their 
long-term outcomes. The system's efficacy is demonstrated by the fact that one-third of patients with 
refractory cardiac arrest are discharged home, experiencing a quality of life comparable to that of the 
general population. The current system is the result of over 15 years of development at our ECMO 
centre. 

Anticoagulation is an integral part of ECMO support. Haemorrhaging has the potential to be 
fatal and also to exhaust limited supplies of blood products and transfusions, whilst concomitantly 
causing considerable complications during ECMO. New medications are not always accepted as easily 
as the gold standard of unfractionated heparin (UFH). Our original study compared UFH with 
argatroban, a direct thrombin inhibitor which is considered to be a promising class of medication. 
Anticoagulation with argatroban resulted in fewer transfusions, fewer life-threatening bleeds and 
easier achievement of target argatroban anticoagulation levels. A subsequent original study found that 
setting argatroban anticoagulation targets based directly on the strength of thrombin inhibition (anti-
IIa), rather than targeting aPTT as standard, confirmed a lower risk of bleeding when targets are set 
lower than previously reported. 

Not only in patients on ECMO, mechanical ventilation must allow for the recovery of 
damaged lung parenchyma. The effects of mechanical ventilation on the lungs can be characterised as 
mechanical energy (ME). Our team has developed a real-time bedside ME monitoring system that can 
be used to adjust mechanical ventilation parameters individually. Although no statistically significant 
difference in ME was observed between the intervention and control groups in a prospective 
randomised study, the study confirmed the feasibility of the concept. At our highly specialised centre, 
ME levels were too low to cause lung damage from the mechanical energy itself, which demonstrates 
the high level of specialised care provided at our ECMO centre. 

A systematic review of the long-term outcomes of ECMO has further increased recognition of 
this method as an effective and meaningful approach, enabling patients who would otherwise have 
little chance of recovery to return to their families and work. 
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