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L Summary

Summary

Sepsis is a main cause of death in critically ill patients.
Despite the use of modern antibiotics and resuscitation therapies,
severe sepsis mortality is 25% to 30% and mortality due to septic
shock approaches 40% to 70%. Sepsis is the systemic response to
infection and it involves a complex interaction between the
pathogen and the host's immune system that result in the release
of inflammatory mediators, vasodilation, increased vascular
permeability, diffuse endothelial disruption, activation of
coagulation pathways and thrombosis of end organ capillaries
with subsequent organ faiure.

The diagnosis of sepsis is difficult, because clinical signs of
sepsis often overlap with other non infectious causes of systemic
inflammation. These signs include tachycardia, leucocytosis,
tachypnea, and pyrexia which are collectively termed a systemic
inflammatory response syndrome (SIRS). Microbiological culture
can be used to distinguish sepsis from non infectious conditions.
However, this method lacks sensitivity and specificity and there is
often a substantial time delay.

The diagnosis of sever sepsis 1s based clinically on
suspected infection (through clinical localizing and systemic
symptoms and signs of infection) and clinical evidence of organ
dysfunction. The diagnosis of septic shock is established in the
presence of suspected infection with sustained hypotension
(without a definitive alternate explanation) despite adequate fluid
resuscitation.
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£ Introduction

Introduction

Sepsis i1s the main cause of death in surgical intensive care
units (ICUs), with a continuously increasing incidence and a
mortality rate depending on sepsis severity and the days of
hospital stay. Therefore, both an early diagnosis and a timely
prognosis of sepsis are of great importance to control efficacy of
antibiotic and surgical therapy, to manage further diagnostics and
interventions and to optimize cost containment by adequate
resource allocation (Tschaikowsky et al., 2011).

Early and appropriate antibiotic therapy is critical in
sepsis. Likewise, limiting exposure when infection is absent will
become exceedingly important as drug resistance increases.
These complexities have led to the search for a biomarker or set
of biomarkers with compelling sensitivity and specificity for
effectively identifying the disease, patients at risk for untoward
outcomes and reliably guiding treatment (Ventetuolo and Levy,
2008).

The pathophysiology of sepsis and septic shock involves a
complex interaction between the pathogen and the host's immune
system that result in the release of inflammatory mediators,
vasodilation, increased vascular permeability, diffuse endothelial
disruption, activation of coagulation pathways and thrombosis of
end organ capillaries. The cascade of inflammation and
thrombosis can be triggered by endotoxins contained within the
cell wall of gram negative bacteria or exotoxin released by gram
positive bacteria (Filbin, 2010).
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Septic shock falls under the category of distributive shock,
which is characterized by pathologic vasodilation and shunting of
blood from vital organ to nonvital tissues such as skin, skeletal
muscles and adipose tissue. Endothelial dysfunction and vascular
maldistribution of distributive shock results in global tissue
hypoxia or inadequate delivery of oxygen to vital tissues. In
addition, mitochondria can become dysfunctional, thus
compromising oxygen utilization at the tissue level. Furthermore,
activation of the coagulation cascade and fibrin deposition cause
microthombi to form in end organ capillaries. These factors lead
to organ dysfunction and eventual failure (Landry and Oliver,
2001) (Trzeciak and Rivers, 2005).

The diagnosis of sepsis is difficult, because clinical signs of
sepsis often overlap with other non infectious causes of systemic
inflammation. These signs include tachycardia, leucocytosis,
tachypnea, and pyrexia which are collectively termed a systemic
inflammatory response syndrome (SIRS). SIRS is very common
in critically 1ll patients, being found in various conditions
including trauma, surgery and hypoxic injuries. Microbiological
culture can be used to distinguish sepsis from non infectious
conditions. However, this method lacks sensitivity and specificity
and there is often a substantial time delay (Bemjamin et al.,
2007).

Blood cultures are based on the detection of viable micro-
organisms present in blood. Blood cultures are used to detect
viable pathogens and have the advantage of allowing the
evaluation of their antimicrobial susceptibility. This aspect is
important, as several studies have shown that inadequate
antimicrobial therapy is an independent risk factor for mortality




£ Introduction

for severely ill patients with life-threatening infections (Mancini
etal, 2010).

In patients with sepsis, blood cultures are positive in not
more than 30% to 40% and also may be found in patients without
sepsis. Microbiologic proof of infection is expensive and may be
difficult in patients with prior antibiotic treatment. Positive results
may indicate colonization or contamination  without
pathophysiologic relevance. In 35%, sepsis cannot be proved
microbiologically despite the presence of clinical signs and
suspicion of a focus (Reinhart et al, 2006).

Recent data and cumulative analysis indicate that
biomarkers improve diagnosis of sepsis and may help to predict
the prognosis of septic patients. In the scene of sepsis biomarkers,
procalcitonin (PCT), C-reactive protein (CRP) and interleukin-6
(IL-6) are the most investigated markers in clinical trials. In
recent published studies, procalcitonin is of better value for
diagnosis and prognosis of sepsis when compared with markers
such as CRP or with proinflammatory cytokines such as IL-6
(Hoffmann et al., 2009).

Concentration of CRP has been used to follow septic
patients but it is poor diagnostic and prognostic indicator because
of the time taken to produce a reaction and the duration of the
increase in serum concentration. Then attention has turned to the
use of PCT assay for diagnosis and decision making (Diane,
2006).

PCT is a marker of the inflammatory response. In systemic
inflammatory conditions and sepsis, inflammatory mediators
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trigger the production of PCT. PCT level increases within 3 to 6
hours of the stimulus. Higher PCT levels are associated with
poorer prognosis and are found in patients with sepsis, severe
sepsis, and septic shock (Becker et al., 2008) (Schneider and
Lam, 2007).

The US Food and Drug Administration (FDA) has
approved the use of PCT in conjunction with other laboratory
findings and clinical assessments to aid in the risk assessment of
critically 1ll patients on their first day of ICU admission for
progression to severe sepsis and septic shock (Jensen et al.,

2006).

IL-6 is an important mediator in septic shock and has long
been acknowledged to predict severity and outcome in this
disease. As a marker of infection, it is relatively nonspecific,
because it is elevated in a variety of inflammatory states. As one
of the initial cytokines released in inflammation, IL-6 may be an
early predictor of more downstream effects, such as organ
dysfunction (Chawla et al., 2007).
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Pathophysiology of Sepsis

Introduction

Definitions developed by the American College of Chest
Physicians and the Society of Critical Care Medicine in 1992 to
describe various components of this complicated clinical state.

Infection

A microbial phenomenon characterized by an inflammatory
response to the presence of micro-organisms or the invasion of
normally sterile host tissue by these organisms.

Bacteremia

The presence of viable bacteria in the blood. Bacteremia
can either be transient, sustained or intermittent.

Systemic Inflammatory Response Syndrome (SIRS)

The systemic inflammatory response to various severe
clinical insults, including but not limited to infection. Various
other clinical insults include pancreatitis, ischemia, multiple
trauma and tissue injury. SIRS requires two or more of the
following conditions:

e Temperature >38 °C or <36 °C

e Heart rate >90 beats/min

e Respiratory rate >20 breaths/min or PaCO, <32 mm Hg

e White blood cells (WBC) >12,000/mmj3, <4000 cells/mm;,
or >10% immature (band) forms (Bone et al., 1992).




