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Abstract

Background: Derangements in the circulation are a common feature
of sepsis, trauma, major surgery and other critical illnesses. Detailed
evaluation of the circulation is therefore is essential aspect of the
clinical management of such patients. Thus the use of cardiac output
monitoring technology is increasingly important in evaluating those
patients. Sepsis occurs in 1-2% of all hospitalizations and accounts
for as much as 25% of ICU bed utilization. Due to it rarely being
reported as a primary diagnosis the incidence, mortality, and
morbidity rates of sepsis are likely underestimated and It is the
second-leading cause of death in non-coronary intensive care
unit (ICU) patients, and the tenth-most-common cause of death
overall

Aims: The aim of the study is to provide a systemic update of the
currently available and most commonly used cardiac output
monitoring devices and their integration in management of critically
ill septic patients.

Conclusion: Derangements in the circulation are a common feature
of sepsis, trauma, major surgery and other critical illnesses.  One of
the most important thing which affect outcome of the patient with
sepsis is clinical monitoring with frequent reassessments. Patient
monitoring in severe sepsis is implemented during resuscitation and
should not delay initiation of resuscitation; however, hemodynamic
monitoring provides for appropriate goals for directed therapy and
should completed as soon as is feasibly possible.

Keywords: Recent Updates, Invasive and Non-Invasive, Cardiac
Output, 11l Patients
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Introduction S

Introduction

Derangements in the circulation is a common feature
of sepsis, trauma, major surgery and other critical illnesses.
Detailed evaluation of the circulation is therefore essential
aspect of the clinical management of such patients. Thus
the use of cardiac output monitoring technology is
increasingly important in evaluating those patients.
Understanding of the physiological principles applied by
such technology is essential for safe and effective use in
clinical practice (Jhaniji et al., 2005).

Sepsis causes millions of deaths globally each year
and is the most common cause of death in people who have
been hospitalized (Tracey et al., 2014). The worldwide
incidence of sepsis is estimated to be 18 million cases per
year. In the United States sepsis affects approximately 3 in
1,000 people, and severe sepsis contributes to more than
200,000 deaths per year (Munford et al., 2011).

Sepsis occurs in 1-2% of all hospitalizations and
accounts for as much as 25% of ICU bed utilization. Due to
it rarely being reported as a primary diagnosis the
incidence, mortality, and morbidity rates of sepsis are likely
underestimated and It is the second-leading cause of death
in  non-coronary intensive care unit (ICU) patients,
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and the tenth-most-common cause of death overall
(Martin et al., 2003).

Cardiac output monitoring in critically ill patients is
becoming a standard practice in order to ensure tissue
oxygenation and has traditionally accomplished using the
pulmonary artery catheter (PAC) (Connors et al., 1996).

Recently, the value of PAC has been questioned
with some suggestion that its use might not only be
unnecessary but also potentially harmful. This notion,
together with the availability of new less invasive cardiac
output measuring devices, has markedly decreased the
widespread use of the PAC (Harvey et al., 2016).

Some of these less invasive devices track stroke
volume (SV) continuously and provide dynamic indices of
fluids responsiveness, others assessment of volumetric
preload variables and some also provide continuous
measurement of central venous saturation via the use of
proprietary catheters that are attached to the same monitor.
All these variables, together with the cardiac output, may
result in improvement of hemodynamic management of the
critically ill patient. Therefore, the concept of
hemodynamic optimization is increasingly recognized as a
cornerstone in the management of critically ill patients
(Lees et al., 2009).
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Aim of the Work

The aim of the study is to provide a systemic update
of the currently available and most commonly used cardiac
output monitoring devices and their integration in

management of critically ill septic patients.
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Physiology of Cardiac Output

Cardiac Work:

The work of the heart can be divided into external
and internal work. External work is expended to eject blood
under pressure, whereas internal work is expended within
the ventricle to change the shape of the heart and to prepare
it for ejection. Internal work contributes to inefficiency in
the performance of the heart. External work, or stroke
work, is a product of the stroke volume (SV) and pressure
(P) developed during ejection of the SV

Stroke work = SV x P or (LVEDV — LVESV) x P

(Katz, 2011)

The external work and internal work of the ventricle
both consume O,. The clinical significance of internal work
is illustrated in the case of a poorly drained LV during
cardiopulmonary bypass. Although external work is
provided by the roller pump during bypass, myocardial
ischemia can still occur because poor drainage of the LV
creates tension on the left ventricular wall and increases
internal work. The efficiency of cardiac contraction is
estimated by the following formula

Cardiac efficiency = External work/Energy equivalent of
O, consumption

(LeWinter and Osol, 2011).
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