Abstract

Countries with developed economies are currently facing an epidemic of heart failure (HF)
and the prognosis of patients with advanced HF remains extremely poor. One of the
therapeutic options for patients with advanced HF is heart transplant. The number of cardiac
transplants performed in USA and other states each year has stagnated despite an increasing
number of cases of end-stage heart failure each year, primarily due to limited donor supply.
Therefore, novel therapies for cardiac replacement (such as left ventricular assist devices,
LVADs), other cardiac assistance devices including arrhythmia treatment (cardiac
resynchronization therapy, CRT or implantable cardiac defibrillators (ICDs) have been tested
and are being used in clinical practice. Moreover, stem cell therapy has been tested as well as
a role of endogenous progenitor cells has been explored. However, effects of the novel
therapeutic approaches or their combination on pathophysiology of HF as well the
involvement of endogenous progenitor cells are incompletely understood, which requires
further research.

The main aims of the thesis with corresponding main hypotheses were three as follows. First,
to study the physiological effects of LVADs on pulmonary vascular resistance and the
incidence and clinical tolerance of ventricular arrhythmia in patients with advanced HF.
Second, to study the additional impact of implantable electrical devices such as ICDs and
cardiac CRT on survival after LVAD implantation in advanced HF patients. Third and last, to
evaluate the impact of neurohormonal changes in advanced heart failure on endogenous
reparative mechanisms in experimental model of HF in dogs.

Reduction in pulmonary vascular resistance with LVAD therapy allows right ventricular
offloading and potential improvement in right ventricular systolic function. This may improve
tolerability of ventricular arrhythmia in LVAD recipients and alter their clinical impact,
reducing the potential incremental survival benefit of ICDs and CRT. The activation of the
renin-angiotensin-aldosterone system in advanced heart failure may result in impaired
endogenous repair mechanisms due to accelerated senescence of endogenous progenitor cells.

We conclude that although cardiac transplantation is the gold standard for advanced heart
failure therapy but remains an option for the minority. An emerging alternative to
transplantation, LVAD therapy, provides an excellent longterm outlook and ameliorates the
impact of the electrical as well as the mechanical consequences of advanced heart failure.
Future directions in the treatment of advanced heart failure may include the manipulation of
endogenous repair mechanisms through adjunctive pharmacological approaches.



