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Introduction

Introduction

Sepsis is a syndrome clinically defined as the body’s
systemic inflammatory response to infection. Severe sepsis and
septic shock are the end results of the body’s maladaptive and
inappropriate response to pathogenic microbes, resulting in organ
dysfunction, tissue hypoperfusion and dysoxia, and ultimately
death (Nduka and Parrillo, 2009).

Mortality rates with severe sepsis and septic shock range
from 25% to over 75%, with higher rates of death in patients with
multi—organ dysfunction and prolonged hypoperfusion(Annaneet
al., 2003).

In patients with severe sepsis and septic shock, acute renal
failure (ARF) is an independent factor for mortality. One of the
most important recommendations is volume expansion that could
also prevent ARF (Dennenet al., 2010).

Early, aggressive volume resuscitation in septic patients
with low cardiac output has been shown to modulate the
inflammatory process and reduce the need for vasopressor therapy
(Rivers et al., 2008).

Crystalloid therapy with fluids such as 0.9% sodium
chloride (saline) solution or Ringer’s lactate solution have long

been regarded as standard of care in severe sepsis or septic
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shock.. Evidence has shown that total fluid gain (positive fluid
balance) during ICU stay is correlated with increased hospital
mortality. In addition, the employment of conservative fluid
strategies have been shown to improve lung function, increase
days without ventilator support, and reduce ICU length of stay
(Shum et al., 2011).

However, the type of fluid, especially the use of colloids,
for volume expansion in septic shock remains a matter of debate.
The use of hydroxyethylstarch (HES) is not related to better
outcomes when compared to isotonic crystalloids. In addition, use
of HES has been associated with the development of an impaired

renal function (Hartoget al., 2011).
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Pathophysiology of sepsis

Severe sepsis and septic shock are major challenges
in intensive care units (ICU) and major healthcare
problems, affecting millions of people around the world
each year, killing one in four (and often more), and
increasing in incidence (Dombrovskiy et al., 2007).

Sepsis is defined as the presence (probable or
documented) of infection together with systemic
manifestations of infection. Severe sepsis is defined as
sepsis plus sepsis-induced organ dysfunction or tissue
hypoperfusion (Tables 1 and 2). The performance
improvement bundles, which are included, a distinction is
made Dbetween definitions and therapeutic targets or
thresholds. Sepsis- induced hypotension is defined as a
systolic blood pressure (SBP) < 90 mm Hg or mean arterial
pressure (MAP) < 65 mm Hg or a SBP decrease > 40 mm
Hg or less than two standard deviations below normal for
age in the absence of other causes of hypotension, Septic
shock is defined as sepsis-induced hypotension persisting
despite adequate fluid resuscitation. Sepsis-induced tissue
hypoperfusion is defined as infection-induced hypotension,
elevated lactate, or oliguria (Levy et al., 2003).
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Table 1: Diagnostic Criteria for Sepsis

Infection, documented or suspected, and some of the following:

General variables

Fever (> 38.3°C)

Hypothermia (core temperature < 36°C)

Heart rate > 90/min—1 or more than two sd above the normal value for age
Tachypnea

Altered mental status

Significant edema or positive fluid balance (> 20 mL/kg over 24 hr)
Hyperglycemia (plasma glucose > 140 mg/dL or 7.7 mmol/L) in the absence of
diabetes

Inflammatory variables

Leukocytosis (WBC count > 12,000 uL—-1)

Leukopenia (WBC count <4000 pL-1)

Normal WBC count with greater than 10% immature forms

Plasma C-reactive protein more than two SD above the normal value
Plasma procalcitonin more than two SD above the normal value

Hemodynamic variables

Arterial hypotension (SBP < 90 mm Hg, MAP < 70 mm Hg, or an SBP decrease >
40 mm Hg in adults or less than two sd below normal for age)

Organ dysfunction variables

Arterial hypoxemia (Pao2/Fio2 < 300)

Acute oliguria (urine output < 0.5 mL/kg/hr for at least 2 hrs despite adequate fluid
resuscitation)

Creatinine increase > 0.5 mg/dL or 44.2 pmol/L

Coagulation abnormalities (INR > 1.5 or aPTT > 60 s)

Ileus (absent bowel sounds)

Thrombocytopenia (platelet count < 100,000 pL—1)

Hyperbilirubinemia (plasma total bilirubin >4 mg/dL or 70 umol/L)

Tissue perfusion variables

Hyperlactatemia (> 1 mmol/L)
Decreased capillary refill or mottling

WBC = white blood cell; SBP = systolic blood pressure; MAP = mean arterial pressure;
INR = international normalized ratio; aPTT = activated partial thromboplastin time, SD:
slandered deviation

(Dellinger et al., 2013)
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Table 2: Severe Sepsis:

Severe sepsis definition = sepsis-induced tissue hypoperfusion or
organ dysfunction (any of the following thought to be due to the

infection)

Sepsis-induced hypotension

Lactate above upper limits laboratory normal

Urine output < 0.5 mL/kg/hr for more than 2 hrs despite adequate
fluid resuscitation

Acute lung injury with Pao2/Fio2 < 250 in the absence of pneumonia
as infection source

Acute lung injury with Pao2/Fio2 < 200 in the presence of pneumonia
as infection source

Creatinine > 2.0 mg/dL (176.8 pmol/L)

Bilirubin > 2 mg/dL (34.2 umol/L)

Platelet count < 100,000 pL

Coagulopathy (international normalized ratio > 1.5)

(Dellinger et al., 2013)
Epidemiology:
o Incidence
Sepsis is responsible for 2% of hospital admissions,
with approximately 50% of these patients requiring the
intensive care unit (ICU). Severe sepsis accounts for 10%
of all ICU admissions. The rising incidence is postulated to

be secondary to the increases in the aging population, the




