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PERFUSION IS ADEQUATE WHEN……

DO2  MEETS                O2 - DEMAND

VO2

( DO2  =  CO X CaO2 )
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ADEQUACY ??????



COCC 2013



MICRO  vs  MACRO

pH

• BGA

O2-derived  news

Lactate

The dark side

a quick look  at the “OCCULT  HYPOPERFUSION “



Mottling

Dunser MW, Crit Care  2013
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The O2-Derived Parameters
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Macrocirculation

Mitochondria

Microcirculation

Low ScvO2
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“instantaneous” LACTATE  
CONCENTRATION

PRODUCTION

vs

LIVER & KIDNEY 
METABOLISM







LACT/PYR>10

LACT/PYR<10

X



LACT       & normal pH HYPERLACTATEMIA ( PFK, shuttle, messenger…)  

LACT       &   low pH LACTIC  ACIDOSIS

* Low Mitho Activity
* Low ATP/ADP
* High NADH/NAD
* Low pHi and pHo

THE    SHOCK    CHEMISTRY



“LACTIME” 
?



EARLY LACTATE CLEARANCE IS ASSOCIATED 
WITH IMPROVED OUTCOME

Lactate  start - Lactate 6 H

Lactate start                                        

NGUYEN HB, RIVERS EP (2004) CCM 32;8:1637-42
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36673 lact in 24 h
5041 pts
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A V
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O2 demand
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The CO2 &  „DYSOXIA‟



“VENOUS METABOLIC ACIDOSIS”
( PcvCO2)

Arieff,Weil, Adroguè,Pinsky…….

…..the dark side
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VO2

DO2

÷ ScvO2

O2 Demand

DO2

+ low pH = lactic acidosis

VCO2

flow

÷ ΔvaPCO2

↓micro-flow  ÷ ΔtaPCO2

Δva PCO2
: next ?????

ΔavO2 Content

If low  = O2 debt

+ low pH = tissue acidosis

= the future…?



KEY   POINTS

• Head to Toe

• Filling

• Vascular Tone

• US (EF, Diastole, Obstructions, LW, IVCC)

• The ‘inside’ Machinery ( V-A BGA, LAC, 

ScvO2) 

• Microcirculation


