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Introduction

Based on strong research evidence, pediatric Heart
failure (HF) is a clinical syndrome that occurs when cardiac
output is not sufficient to meet the metabolic demands of the
body. Strong research evidence suggests that although there
are many specific causes of HF, only a few primary
mechanisms operate in all patients regardless of age (volume
loading, afterload stress, disorders of rhythm, and impaired
myocardial contractility) (Kay et al., 2001).

The medical therapies for managing HF, including
blockade of the sympathetic nervous system, afterload
reduction with vasodilators, and treatment of cachexogenic
pathways were pioneered in adults and have not been well
studied in children. Most pediatric HF treatments depend on
experience and reason rather than on evidence-based studies in
infants and children (Moffett et al., 2006).

Surgical and other interventional therapies to correct the
anatomic problems leading to heart failure in congenital heart
disease will continue to be refined. Cell-based therapy has
been gaining increasing prominence for cardiovascular
diseases in adults but has received little attention in pediatrics.
Potential indications for stem cell use in pediatric heart failure
include repair of ventricular myocardium and creation of
biological heart valves, tissue-engineered vessels, and
biological pacemakers (Pillekamp et al., 2008).
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In man, the rate of cardiomyocyte renewal has been
estimated as 0.06% per day, so that rebuilding of the whole
heart should take 4–5 years (Anversa et al., 2006). Other
estimates of the cardiomyocyte cell cycle activity range
between 0.0005 and 3%. It is well known, however, that the
cardiac parenchyma destroyed during an ischemic accident
does not regenerate spontaneously. During the so-called
remodelling, it is replaced instead by a scar of fibrous tissue,
suggesting that the cardiac stem cell (CSC) potential is not
enough for significant repair (Rubart et al., 2006).

The whole heart must be renewed within less than 1 year
(Sanchez et al., 2005).

Stem cells are defined as unspecialized or
undifferentiated precursor cells with the capacity for self-
renewal and the power to differentiate into multiple different
specialized cell types. Grossly, stem cells are divided into
either embryonic stem cells (ESCs) or adult stem cells, with
adult stem cells being further divided into specific tissue stem
cells, umbilical stem cells, or bone marrow stem cells. Adult
stem cells are certainly the most commonly studied, as
embryonic stem cells (ESCs) are present only during fetal
development (Nagy et al., 2005).

In 1998, James Thompson and his colleagues reported
the establishment of human ESC lines that were extracted from
embryos created by in-vitro fertilization. These cells, which
form the inner cell mass at day 5−7 after fertilization, were
transferred to a culture dish with feeder cells and allowed to
replicate. In theory, these cells could retain their self-renewing


