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INTRODUCTION 

A recent consensus report defines sepsis as “life-

threatening organ dysfunction caused by a dysregulated host 

response to infection”. Septic shock is defined as a “subset of 

sepsis in which particularly profound circulatory, cellular, and 

metabolic abnormalities are associated with a greater risk of 

mortality than with sepsis alone” (The Journal of the 

American Medical Association, 2016). 

Clinical indicators of sepsis are defined by a two steps 

screening method. The first step should be identification of 

infection. The second step should be identification of organ 

dysfunction by the same organ dysfunction criteria (including lactate 

level greater than 2 mmol/L) (Surviving Sepsis Campaign, 2016). 

Organ dysfunction may also be identified using the quick 

Sepsis-Related Organ Failure Assessment (qSOFA). Importantly, 

evidence of two out of three qSOFA elements (altered mental 

status, respiratory rate greater than or equal to 22 breaths/min and 

systolic blood pressure less than or equal to 100 mm Hg) in 

patients who have screened positive for infection may be used as 

a secondary screen to identify patients at risk for clinical 

deterioration (Surviving Sepsis Campaign, 2016). 

Complex disease syndromes such as septic shock require 

multimodal diagnostic and therapeutic approaches. Besides the 

diagnosis of septic shock and early causal therapy, one major 
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challenge in its treatment remains the resuscitation and 

management of cardiocirculatory and respiratory dysfunction 

(Wo, 2007). 

Traditional parameters of assessing the adequacy of 

resuscitation are limited, and physicians poorly predict ongoing 

hypoperfusion in critically ill patients (Wo, 2007). 

Measurement of hemodynamics is traditionally limited to 

pulmonary artery catheterization in the intensive care unit 

(ICU). Research and expert consensus recognize the potential 

of early hemodynamic monitoring, but also question the routine 

use of pulmonary artery catheters in shock (Andrews, 2010).  

As Pulmonary artery catheterization poses significant 

risks and requires specialized training. Technological advances 

allow for more readily available, noninvasive clinical 

measurements of hemodynamics (Antonelli et al., 2007). 

Impedance cardiography (ICG) offers the potential for 

safe, noninvasive hemodynamic monitoring that can be easily 

applied as early as in resuscitation (Shoemaker, 2000).  

Application of the findings of earlier studies of 

hemodynamics in septic shock patients is limited because these 

studies utilized pulmonary artery catheters, and had narrow 

inclusion criteria (fever, hypotension, and subsequent positive 

blood cultures were all required) (Rivers et al., 2001). 
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We hypothesize that an association exists between the 

cardiac index measured noninvasively in patients undergoing 

EGDT and Hemodynamic management for severe sepsis or 

septic shock, and in-hospital mortality as well as in Prediction 

of the Outcome and Prognosis in Sepsis. 
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AIM OF THE WORK 

The aim of this study is to evaluate the effect of cardiac 

index, mean arterial blood pressure, heart rate, and oxygen 

delivery as measured noninvasively by impedance 

cardiography (ICG) in prediction of the outcome and prognosis 

in sepsis. 
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Review of Literature 

Chapter 1 

DEFINITION OF SEPSIS 

Sepsis has been active as long as infectious agents have 

been present. Because bacteria predate humans, sepsis probably 

predates modern man (Baron et al., 2006). Despite intense 

efforts, sepsis remains a serious clinical problem, accounting 

for thousands of deaths every year. A recent analysis of hospital 

records indicates that the total number of patients who are 

dying is actually increasing. This study also confirmed the 

work of Angus et al. that the incidence of sepsis is increasing 

and projected to continue to grow as the population ages. These 

studies concluded that “severe sepsis is a common, expensive, 

and frequently fatal condition, with as many deaths annually as 

those from acute myocardial infarction. It is important to bear 

in mind that sepsis mortality is based on 28-day survival, in 

contrast to most mortality studies, which are based on 5-year 

survival. Therefore, in addition to its high lethality, sepsis also 

accounts for a significant number of years of life lost (Martin et 

al., 2003). 

Two major consensus conferences have defined sepsis. 

The first, in 1992, put forth the concept of the Systemic 

Inflammatory Response Syndrome (SIRS), recognizing that 

lethally altered pathophysiology could be present without 

positive blood cultures. The SIRS criteria are listed in Table 1 

(American College of Chest Physicians/Society, 1992). Sepsis 


