Shock, Organ Failure anad

Multiple Organ Eallure

5th WORLD

CONGRESSON
ol 1 PEDIATRIC
1 CRITICAL

PEDIATRIC

CARE

Victor Olivar Lopez
Pediatric Intensive Care Unit
ol Hospital Infantil de México Federico Gomez
MEXICO




5th WORLD CONGRESS ON PEDIATRIC CRITICAL CARE

Hospital Infantil de México Federico Gomez
\1 MEXICO




7 A

Shock, Organ Failure

 What does she has?
Why does she had it?
What did you make to her?

Did you save her?
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Shock, Organ Failure

DEFINITIONS

International pediatric sepsis consensus conference:
Definitions for sepsis and organ dysfunction in pediatrics*

Brahm Goldstein, MD; Brett Giroir, MD; Adrienne Randolph, MD; and the Members of the
International Consensus Conference on Pediatric Sepsis Pediatr Crit Care Med 2005 Vol. 6, No. 1

SIRSe
The presence of at least two of the following four criteria, one of which must be abnormal temperature or leukocyte count:

e Core® temperature of >38.5°C or <36°C.

e Tachycardia, defined as a mean heart rate =2 s above normal for age in the absence of external stimulus, chronic drugs, or painful stimuli; or
otherwise unexplained persistent elevation over a 0.5- to 4-hr time period OR for children <1 yr old: bradycardia, defined as a mean heart rate
< 10th percentile for age in the absence of external vagal stimulus, p-blocker drugs, or congenital heart disease; or otherwise unexplained
persistent depression over a 0.5-hr time period.

® Mean respiratory rate =2 sp above normal for age or mechanical ventilation for an acute process not related to underlying neuromuscular
disease or the receipt of deneral anesthesia.

® Leukocyte count elevated or depressed for age (not secondary to chemotherapy-induced leukopenia) or =10% immature neutrophils.
Infection

A suspected or proven (by positive culture, tissue stain, or polymerase chain reaction test) infection caused by any pathogen OR a clinical syndrome
associated with a high probability of infection. Evidence of infection includes positive findings on clinical exam, imaging, or laboratory tests (e.g.,
white blood cells in a normally sterile body fluid, perforated viscus, chest radiograph consistent with pneumonia, petechial or purpuric rash, or
purpura fulminans)

Sepsis
SIRS in the presence of or as a result of suspected or proven infection.

Severe sepsis
Sepsis plus one of the following: cardiovascular organ dysfunction OR acute respiratory distress syndrome OR two or more other organ
dysfunctions. Organ dysfunctions are defined in Table 4.

Septic shock
Sepsis and cardiovascular organ dysfunction as defined in Table 4.
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DEFINITIONS
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Shock, Organ Failure

EPIDEMIOLOGY
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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
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EPIDEMIOLOGY
Severe Sepsis
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EPIDEMIOLOGY
CAUSES OF DEATH

USA

Scope and epidemiology of pediatric sepsis

R. Scott Watson, MD, MPH; Joseph A. Carcillo, MD

Pediatr Crit Care Med 2005 Vol. 6, No. 3 (Suppl.)

No. of No. of

[nfants Deaths” Children 1-14 yrs old Deaths”

1 Congenital anomalies 6,054 1 Accidents 5,824
2 Prematurity 3,933 2 Severe sepsis 1,570
3 Sudden infant death syndrome 3,397 3 Cancer 1,514
4 Severe sepsis 2,135 4 Congenital anomalies 1,144
5 Respiratory distress syndrome 1,454 5 Homicide 1,024
6 Complications of pregnancy 1,309 6 Diseases of the heart 545
7 Accidents 787 7 Human immunodeficiency virus 399
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EPIDEMIOLOGY
HOSPITALIZATION-MORTALITY

A. Hospitalization
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SIRS-SEPTIC SHOCK

University Hospital of lowa- ICU Rangel-Frausto M:
JAMA 1995;273:117-123
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SIRS-SEPTIC SHOCK
Mortality

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

Mortality, %
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SIRS-SEPTIC SHOCK
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SEPSIS

Pathophisiology

Innate iImmune response
Macropahges Monocytes
Neutrophils
Natural killer cells

Epithelial cells

T R ey
ram negative bacteria Gram positive bacteria o
Endaothelial cells
Fungi Virus
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Gram nagative bacteria Gram positive bacteria
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SEPSIS b
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SEPSIS
Inflammation

Proinflammatory

TNF-alfa

IL-1
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Antiinflammatory
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IL-13
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SEPSIS
Cytokines

L-arginine Nitric Oxide

Guanylate cyclase

cGMP ’
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’ cytoplasmic Ca

Vasodilatation
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SEPSIS
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SEPSIS
Homeostasis is lost in sepsis

Proinflammatory mediators
Tissue factor expressig

Thrombin productio
Endothelial injury

cresed PAI-1
Increased TAFI
Homeostasis Reduced Protein C

Plasminogen activator inhibitor
Thrombin activatable fibrinolysis inhibitor
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SEPSIS
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PMN-endothelial cell aggregation
Tissue ischemia  Vascular occlusion
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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-a 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

Coaqulatlon and fibrin deposition
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SEPSIS-SEPTIC SHOCK CONSIDERATIONS
Vasodilatory shock

Sepsis or tissue hypoxia with lactic acidosis

Activation of ATP-sensitive
L potassiumychannels L
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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- a and IL-1f3
Elevated of troponin | levels

Systemic vasodilation ‘

Elevated cardiac output (or not)

Depressed myocardiac contractility
Biventricular failure >
Low ejection fraction

Decreased of periferic oxygen consumption |
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SEPTIC SHOCK
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