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What does she has?

Why does she had it?

What did you make to her?

Did you save her?
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OBJECTIVES

Definitions

Review of the Pathophysiology of

Septic Shock

Organ Failure

Multiple Organ Failure
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DEFINITIONS

Pediatr Crit Care Med 2005 Vol. 6, No. 1
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DEFINITIONS

Organ
Dysfunction

Multiple Organ
Failure

Death

Mitochondrial
Dysfunction

Microvascular
Coagulation/
Thrombosis
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EPIDEMIOLOGY

Severe Sepsis

US: Mortality: 28.6% (3 cases/1000 people or 215,000 deaths)
Angus, Crit Care Med, 2001

Int l: Incidence: 21.1% (severe sepsis-septic shock)

Mortality: 16.9% to 53.6% (ICU patients)
Alberti, Intensive Care Med, 2002

Increase 8.7%
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EPIDEMIOLOGY
Severe Sepsis

Age, y
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EPIDEMIOLOGY
CAUSES OF DEATH

USA



Shock, Organ Failure

vol/picuhim

EPIDEMIOLOGY
HOSPITALIZATION-MORTALITY
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University Hospital of Iowa- ICU

9 months

3708 admissions (916 patients)

Follow 28 days

Mortality 36%

SIRS-SEPTIC SHOCK
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negative culture

Rangel-Frausto M: 
JAMA 1995;273:117-123
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Mortality
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SEPSIS

Pathophisiology
Innate immune response

Macropahges Monocytes
Neutrophils
Natural killer cells

+
Fungi Virus
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SEPSIS

Toll Like
Receptors
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SEPSIS

Lysed bacterial
cells

LPS binding
protein

LPS-LPS binding
protein complex

LPS

Macrophage

CD14, CD11/CD18,
TLR-2/TLR4, LPS Receptors

+

+

Inflammatory
cytokines

Monocyte

LPS

Lipoteichoic
acid

CD14 Receptor Toll-like Receptor
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SEPSIS

Inflammation

Proinflammatory
TNF-alfa
IL-1
IL-6
IL-8
PAF
Endothelium-derived

relaxing factor

Antiinflammatory
TNF-ra
IL-1ra
IL-4
IL-10
IL-13
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SEPSIS

L-arginine Nitric Oxide

Guanylate cyclase

iNO synthase

cGMP

Vasodilatation

Muscle

Cytokines

Decreased
cytoplasmic Ca
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SEPSIS

Direct tissue
injury
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SEPSIS

Homeostasis is lost in sepsis

Homeostasis

Proinflammatory mediators
Tissue factor expression
Thrombin production
Endothelial injury

Incresed PAI-1
Increased TAFI
Reduced Protein C

Decreased Fibrinolysys

Increased Coagulation

Increased Inflammation

Plasminogen activator inhibitor
Thrombin activatable fibrinolysis inhibitor
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SEPSIS
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Organ injury

Normal microcirculation

Tissue ischemia
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SEPSIS-SEPTIC SHOCK CONSIDERATIONS

Genetic polymorphisms

Inflammatory cell function

Endothelial activation and injury

Coagulation and fibrin deposition

Vasodilatory shock

Vasopresin

Hipothalamic-pituitary-adrenal axis

Cardiac dysfunction

Tissue oxygenation and perfusion
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SEPSIS-SEPTIC SHOCK CONSIDERATIONS

Genetic polymorphisms

TNF- polymorphism (hypersecretion)
LPS-binding protein alleles
IL-1
Toll-like receptor 4

Frequency and survival
Variability in septic course
Response to therapy
Outcome
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SEPSIS-SEPTIC SHOCK CONSIDERATIONS

Inflammatory cell function

Low monocyte count (CD13)
IL-12
IL-8

Greater risk of death
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SEPSIS-SEPTIC SHOCK CONSIDERATIONS

Endothelial activation

Coagulation and fibrin deposition

Tissue plasminogen
activator inhibitor
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SEPSIS-SEPTIC SHOCK CONSIDERATIONS
Vasodilatory shock

Activation of ATP-sensitive
potassium channels
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SEPSIS-SEPTIC SHOCK CONSIDERATIONS

Hypothalamic-pituitary-adrenal axis

Relative adrenal insuficiency

Corticotropin resistance + 

Reduced adrenal glucocorticoid synthesis

Longer length of stay and more organ dysfunction
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SEPSIS-SEPTIC SHOCK CONSIDERATIONS

Cardiac dysfunction
Myocardial depression linked to TNF- and IL-1
Elevated of troponin I levels

Systemic vasodilation
Elevated cardiac output (or not)
Depressed myocardiac contractility

Biventricular failure
Low ejection fraction

Decreased of periferic oxygen consumption

NO
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SEPTIC SHOCK


