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Introduction and Aim of The Work

Introduction

Critically ill patients frequently develop low output
syndromes due to cardiac dysfunction, myocardial injury, and
inflammatory activation. Conventional inotropic agents seem to be
useful in restoring hemodynamic parameters and improving
peripheral organ perfusion but can increase short and long-term
morbidity and mortality in these patients. Novel inotropes may be
promising in the management of critically ill patients, having no
serious side effects (Alla et al., 2007).

Shock is a state of inadequate perfusion where oxygen
delivery to the tissues fails to meet oxygen demands. A shock state
might emerge from a reduction in oxygen tissue delivery (VO2), or
from an increase in oxygen demands (DO2). Cardiac patients are
vulnerable in this clinical condition of impaired cardiac output and
peripheral tissue hypoperfusion. Theoritically, inotropic agents can
improve hemodynamic parameters increasing cardiac output and
reducing left and right ventricular filling pressures. Therefore,
inotropes are indicated for the treatment of all cardiac patients in
clinical conditions characterized by peripheral hypoperfusion and
fluid retention resulting from impaired cardiac contractility (Senz et
al., 2009). Although these agents benefit cardiac patients by
improving cardiac output, they have been also associated with
arrhythmogensis, increased myocardial demands, myocardial
ischemia and damage. Patients presented with acute heart failure

syndrome AHFS stratified based on their systolic blood pressure
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SBP on admission. Low SBP at presentation is one of the most
crucial prognostic factors of adverse events (mortality and
hospitalization) in acute heart failure patients (Dickstein et al.,
2008). The indications for inotropic therapy in critically ill patients
are:

Hemodynamic impairment with low cardiac output and
increased left and/or right ventricular filling pressures, clinical
worsening despite optimal oral medical treatment and critically ill
patients characterized by abnormal hemodynamics, and including
any of the following: Severe exercise limitation, diuretic resistant

fluid overload and kidney or liver dysfunction.

Likewise, the European society of cardiology ESC guidelines
indicate inotropic use in case of peripheral hypoperfusion with
presence or not of congestion or pulmonary edema that is refractory
to optimal doses of diuretics and vasodilators (Nieminen et al.,
2005).

Acute cardiovascular damage is anticipated in 20% or more
patients of cardiac surgery.The myocardium has to endure
subsequent periods of ischemia and reperfusion during open heart
surgery. Therefore, contractile myocardial dysfunction is a common
complication; hence inotropic agents or mechanical support is
necessary (Mebazaa et al., 2007). The need for these management
strategies is associated with higher morbidity and mortality.The
possible mechanisms leading to myocardial damage are free radical

formation, impairment of coronary vasculature and calcium
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overload. The proposed pharmacological treatment of myocardial
dysfunction after cardiac surgery included low-to-moderate doses
of dobutamine and epinephrine, milrinone, or levosimendan.
Initiation of levosimendan treatment before open heart surgery was
associated with a higher initial postoperative stroke volume and a
lower incidence of postoperative atrial fibrillation (Tritapepe et al.,
2009). New agents, such as istaroxime and cardiac myosine
activators may be safe and improve central hemodynamics in
experimental models of heart failure and heart failure patients in
phase Il clinical trials. The non cardiac patients with low cardiac
output symptoms in intensive care units e.g patients with septic
shock, need inotropic agents to be treated with. In case of septic
shock adrenaline, dobutamine, and dopamine are recommended as
1* line choice.Second line agents such as phenylephrine and
vasopressin may be used when adrenaline and dopamine fail to

restore an adequate organ perfusion (Dellinger et al., 2008).

In septic shock it will often be necessary to counteract the
vasodilatory effects of the underlying disease process. Recent
studies suggest that norepinephrine should be used as the first-line
agent and vasopressin in low doses should be added when patients
fail to respond to norepinephrine. Vasopressin should be used with
caution in patients with poor cardiac function. Finally, the calcium
sensitizers levosimendan, has been investigated in animal models of
endotoxic shock where it appeared to improve organ perfusion, LV
and RV function (Barraud et al., 2007).
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Aim of The Work

To focus on recent updates for the use of inotropic agents in
management of critically ill patients in intensive care unit (ICU)
and their effectiveness in restoring hemodynamic parameters,
improving organ perfusion and their effect on morbidity and

mortality.




