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•  blood lactate rises due to multiple causes

• tissue hypoperfusion 

• accelerated aerobic glycolysis (n.b. epinephrine Rx)  …

• mitochondrial inhibition

• liver dysfunction

• drugs

U N D E R S T A N D I N G  L A C T A T E  ( I )

•  lactate itself is a good guy (fuel source) 

•  released from muscle to feed brain, heart, liver ..



• blood [lactate] reflects the degree of whole body stress

• the more stressed the patient, the worse the outcome

U N D E R S T A N D I N G  L A C T A T E  ( I I )

• blood lactate = balance of total body production vs utilization..

• production/release >> utilisation before hyperlactataemia appears

… i.e it’s often not an early marker



“ L A C T A T E S ”  -  A  U S E F U L  A C R O N Y M !
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C O R I  C Y C L E  ( B E T W E E N  M U S C L E  A N D  L I V E R )  



• heart

• brain

• liver

• kidney

• gut .. 
muscle

L A C T A T E  -  A  F U E L  S O U R C E  F O R  …

catecholamines
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pump glycolysis
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WHERE DOES THE ACID COME FROM?



• long-standing belief that lactate production releases protons and 

causes acidosis (‘lactic acidosis’) is FALSE!!!

• main source of H+ ions is from ATP hydrolysis                   

        ... coupled with some H+ ions released from glycolysis

• .. indeed, lactate production from pyruvate consumes protons!

THE LACTIC ACID CONSTRUCT



glucose + 2 ADP + 2 Pi + 2 NAD+ 
   -> 2 pyruvate + 2 ATP + 2 NADH + 2 H2O + 2 H+

GLYCOLYSIS

glucose + 2 ADP + 3 Pi + 1 H+ 
        -> 2 lactate + 2ATP + 2H2O

GLYCOLYSIS + LACTATE DEHYDROGENASE REACTION

ATP + H2O  —> ADP + Pi + H+

ATP HYDROLYSIS

PCr + ADP + H+  —>  Cr + ATP 

CREATINE KINASE REACTION

HOW ARE H+ IONS PRODUCED . .  AND CONSUMED?



L A C T A T E  A S  A  P R O G N O S T I C A T O R

… C I R C U L A T I O N  D E P E N D E N T

… T I M E - D E P E N D E N T

… L O C A T I O N - D E P E N D E N T



• a high lactate, or poor clearance after early resuscitation, 

prognosticates for poor outcome ..

• a rapidly normalizing lactate with Rx is generally reassuring

• however, a normal baseline level, nor rapid lactate clearance 

with Rx, does NOT mean patient is ‘safe’

• ICU lactate ≠ ED lactate (illness severity, prognostication)

U N D E R S T A N D I N G  L A C T A T E  ( I I I )
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• 28,150 infected patients with ≥2 SIRS criteria + ≥1 organ dysfunction after fluid resuscitation

S U R V I V I N G  S E P S I S  C A M P A I G N  D A T A B A S E

. .  S O  A  N O R M A L  L A C T A T E  I S  S T I L L  A S S O C I A T E D  W I T H  A  H I G H  R I S K  O F  D Y I N G !

• Hospital mortality 

• 42.3% in patients having both hypotension + hyperlactataemia 

• 25.7% with hyperlactataemia (lactate ≥2) alone

• 30.1% with fluid-resistant hypotension alone 

• 25% with organ dysfunction but lactate ≤2 and MAP ≥65
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often awake, stressed,
not fully fluid-resuscitated

often sedated, ventilated,
fluid-resuscitated

E M E R G E N C Y  D E P A R T M E N T  L A C T A T E  I S N ’ T  A N  I C U  L A C T A T E



L A C T A T E  A S  A  M A N A G E M E N T  T O O L

• no good evidence yet that lactate-guided Rx is better 





• blood lactate rises with sepsis due to multiple causes

• mitochondrial inhibition, liver dysfunction, drugs, accelerated aerobic glycolysis 

(n.b. epinephrine Rx) … and not just tissue hypoperfusion

• the more stressed the patient, the higher the lactate

• .. the more stressed the patient, the worse the outcome

• ICU lactate ≠ ED lactate (illness severity, prognostication) 

• in general, a rapidly normalizing lactate is reassuring

• however, a normal baseline lactate level, nor a rapid lactate clearance with Rx, 

does NOT mean patient is ‘safe’

• no strong evidence yet that lactate-guided Rx is better 

S U M M A R Y



T H A N K  Y O U  F O R  L I S T E N I N G !


