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ABSTRACT

Mechanical ventilation is associated with numerous organ-system
complications. The Aim of the study was to investigate the effect of
positive pressure ventilation on renin—aldosterone system and to
investigate their prognostic value in relation to ICU course and
outcome. Results: Mechanical ventilation caused elevation of renin and
aldosterone levels especially with higher levels of PEEP.Renin and
aldosterone levels in mechanically ventilated patients were significantly
correlated with kidney function test (urea and Creatinine),length of
mechanical ventilation, need for hemodynamic support, APACHE IV
score and mortality.

Keywords: mechanical ventilation, lung —kidney crosstalk, renin-
aldosterone system
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JINTRODUCTION

Mechanical ventilation is a standard component of intensive
care unit management of critically ill patients and is widely used for
respiratory support and improves oxygenation in critically ill
patients. Mechanical ventilation is often a life-saving intervention,
but carries many potential complications. There are numerous
mechanisms underlying the development of complications in the
ventilated patient. Complications may result from the endotracheal
tube or tracheotomy tube (or with noninvasive ventilation, the

mask), or from the effects of positive-pressure ventilation. &

The ventilatory strategy required to maintain adequate gas
exchange may exacerbate, or even initiate, significant lung injury
and inflammation. Mechanical ventilation can produce lung injury
that is functionally and histologically indistinguishable from that
seen in ARDS. Mechanical ventilation has also been shown to have
significant effects on lung levels of inflammatory cells and soluble
mediators. These inflammatory mediators may get released from the
alveolar space into the general circulation and play a critical role in
the pathophysiology of systemic inflammatory response, multiple

system organ failure and shock. ®

Mechanical ventilation may also affect distal organ function
via effects on cardiac output, as well as the level of oxygenation and

the distribution of blood to the various organ systems.
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Positive intrathoracic pressure impairs venous return,
decreases ventricular distensibility, and causes decreased ventricular
filling. The decreased venous return leads to a decrease in right
ventricular preload, which through sustained pressure changes in the
cardiopulmonary vasculature leads to a sustained, decreased left
ventricular afterload. Ultimately, decreased left ventricular preload
decreases left ventricular afterload. These changes reduce cardiac
output because although left ventricular afterload is reduced, the
decreased left ventricular filling has a greater effect on cardiac
output. Positive end-expiratory pressure (PEEP) may reduce cardiac

output by causing a further increase in intrathoracic pressures. ©

Because the kidneys receive 20% to 25% of cardiac output,
any decrease in cardiac output caused by PEEP affects RBF. RBF is
primarily affected by PEEP because of sympathetic activation
related to increased plasma renin activity.” Although total RBF is
relatively unchanged, blood flow is redistributed from the cortical to
the juxta medullary nephrons. This redistribution would be
associated with decreased urine output, decreased Creatinine

clearance, and an increased fractional resorption of sodium. ®

PEEP further affects the hormonal and sympathetic pathways.
The effect is due to an increase in sympathetic tone, which is caused
by increased plasma renin activity and decreases GFR because of
decreased blood flow. PEEP has a transient effect on aortic blood
pressure, and this effect reflexively activates the sympathetic
nervous system through aortic and (sino) carotid baroreceptors.

Changing renal function then slowly affects intravascular volume.
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