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SYSTEMIC RESPONSE TO SYSTEMIC RESPONSE TO 
INJURYINJURY

EFFECTS OF HAEMORRHAGE + EFFECTS OF HAEMORRHAGE + 
OXYGEN DEFICIT, FOLLOWED BY OXYGEN DEFICIT, FOLLOWED BY 
ACUTE PHASE RESPONSE:ACUTE PHASE RESPONSE:

•• NEURONEURO--ENDOCRINEENDOCRINE
•• INFLAMMATORYINFLAMMATORY
•• MULTIPLE, INTERLINKED CASCADESMULTIPLE, INTERLINKED CASCADES



LOCAL TO SYSTEMIC   LOCAL TO SYSTEMIC   
RESPONSERESPONSE
••MAGNITUDE OF INJURYMAGNITUDE OF INJURY
••SECOND HITSSECOND HITS

••CYTOKINE MEDIATEDCYTOKINE MEDIATED



NEURONEURO--ENDOCRINE ENDOCRINE 
RESPONSERESPONSE

•• MASSIVE RECEPTOR STIMULUSMASSIVE RECEPTOR STIMULUS
•• HYPOTHALAMO HYPOTHALAMO ––PITUITARY AXISPITUITARY AXIS

•• CATECHOLAMINESCATECHOLAMINES
•• GLUCO + MINERALOGLUCO + MINERALO-- CORTICOIDSCORTICOIDS
•• GLUCAGONGLUCAGON
•• ADHADH
•• INSULININSULIN



NEURONEURO--ENDOCRINE EFFECTENDOCRINE EFFECT

•• RAPID GLYCOGENOLYSISRAPID GLYCOGENOLYSIS
•• H2O + H2O + NaClNaCl RETENTION + OEDEMARETENTION + OEDEMA
•• GLUCOSE INTOLERANCEGLUCOSE INTOLERANCE
•• GLUCONEOGENESIS GLUCONEOGENESIS 
•• PROTEIN SYNTHESIS REDIRECTED PROTEIN SYNTHESIS REDIRECTED 

TO ACUTE PHASE PROTEINS + TO ACUTE PHASE PROTEINS + 
WOUND HEALINGWOUND HEALING

•• MUSCLE WASTINGMUSCLE WASTING



INFLAMMATORY RESPONSEINFLAMMATORY RESPONSE

••LOCAL RESPONSE LOCAL RESPONSE 
SYSTEMATISED BY SYSTEMATISED BY 
CYTOKINESCYTOKINES

••CELLULAR + HUMORAL CELLULAR + HUMORAL 
COMPONENTSCOMPONENTS



HUMORAL RESPONSEHUMORAL RESPONSE

••COMPLEMENTCOMPLEMENT
••KININSKININS
••COAGULATIONCOAGULATION

••CYTOKINE MEDIATEDCYTOKINE MEDIATED



HUMORAL RESPONSEHUMORAL RESPONSE

•• MEMBRANE DAMAGEMEMBRANE DAMAGE
•• CELLULAR DAMAGECELLULAR DAMAGE
•• SLUDGINGSLUDGING

•• LEAKY CAPPILLARIESLEAKY CAPPILLARIES
•• COAGULOPATHYCOAGULOPATHY
•• ANAEROBIC METABOLISMANAEROBIC METABOLISM
•• COMPROMISE OF ORGAN FUNCTIONCOMPROMISE OF ORGAN FUNCTION



CELLULAR RESPONSECELLULAR RESPONSE

••SYSTEMIC INFLAMMATIONSYSTEMIC INFLAMMATION
••CYTOKINE MEDIATEDCYTOKINE MEDIATED
••LEUKOCYTE ACTIVATIONLEUKOCYTE ACTIVATION
••ENDOTHELIAL ACTIVATIONENDOTHELIAL ACTIVATION
••PLATELET ACTIVATIONPLATELET ACTIVATION



EFFECTS OF CELLULAR RESPONSEEFFECTS OF CELLULAR RESPONSE

•• MEMBRANE DAMAGEMEMBRANE DAMAGE
•• COAGULATIONCOAGULATION
•• CELLULAR DAMAGECELLULAR DAMAGE
•• COAGULOPATHYCOAGULOPATHY

•• ORGAN COMPROMISEORGAN COMPROMISE





TRAUMA TO SEPSISTRAUMA TO SEPSIS

•• IMMUNE COMPROMISEIMMUNE COMPROMISE
••DEVITALISED TISSUEDEVITALISED TISSUE
••CATHETERSCATHETERS
••HAEMATOMASHAEMATOMAS
••CONTAMINATIONCONTAMINATION
•• MALNUTRITIONMALNUTRITION
••BACTERIAL TRANSLOCATIONBACTERIAL TRANSLOCATION



SYSTEMIC INFLAMMATORY SYSTEMIC INFLAMMATORY 
RESPONSE SYNDROMERESPONSE SYNDROME

••SIRSSIRS

••T < 36 > 38T < 36 > 38
••P > 90 / MINP > 90 / MIN
••RR > 20 / MIN, PCO2 < 32RR > 20 / MIN, PCO2 < 32
••WCC < 4 > 12WCC < 4 > 12



SIRS & SEPSISSIRS & SEPSIS

•• INFECTION = INVASION X INFECTION = INVASION X 
BACTERIA BACTERIA 

•• SEPSIS = SIRS + INFECTIONSEPSIS = SIRS + INFECTION
•• SEPTIC SHOCKSEPTIC SHOCK
•• MULTIPLE ORGAN MULTIPLE ORGAN 

DYSFUNCTIONDYSFUNCTION
•• DEATHDEATH



CHAOS: PROCHAOS: PRO-- AND ANTIAND ANTI--
INFLAMMATORY CYTOKINESINFLAMMATORY CYTOKINES

•• SIRSSIRS
•• CARSCARS
•• MARSMARS



STRATEGIES MODIFY THE STRATEGIES MODIFY THE 
INFLAMMATORY RESPONSEINFLAMMATORY RESPONSE
•• HYPOTENSIVE / GOAL DIRECTED HYPOTENSIVE / GOAL DIRECTED 

RESUSCITATION RESUSCITATION 
•• TIMING SURGERYTIMING SURGERY
•• APPROPRIATE VENTILATIONAPPROPRIATE VENTILATION
•• NORMOGLYCEMIANORMOGLYCEMIA
•• INFECTIOUS PRECAUTIONSINFECTIOUS PRECAUTIONS
•• NORMOTHERMIANORMOTHERMIA

•• EARLY ENTERAL / PARENTERAL EARLY ENTERAL / PARENTERAL 
FEEDINGFEEDING





SUMMARYSUMMARY

•• SYSTEMIC INFLAMMATORY RESPONSESYSTEMIC INFLAMMATORY RESPONSE

•• NONNON--SPECIFIC RESPONSESPECIFIC RESPONSE
•• CELLULAR + HUMORAL CELLULAR + HUMORAL 
•• TARGET = CAPPILLARIES, BASEMENT TARGET = CAPPILLARIES, BASEMENT 

MEMBRANES, ORGANSMEMBRANES, ORGANS
•• RESEMBLANCE TO SEPSISRESEMBLANCE TO SEPSIS
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