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Talk about today

• Lactate background

• Physiology – it’s not all ischaemia

• Association b/w high lactate and mortality

• Association b/w lactate decrease and 
improved survival

• Beta blockers and lactate

• What makes lactate go up and down



What is lactate

• In medicine, lactic acid is a product of 
incomplete glucose metabolism.

• Lactate is the strongly dissociative cation of 
lactic acid



Lactate production
• Lactate is the product of incomplete glucose metabolism 

(glycolysis)
– Glycolysis can be anaerobic (necessity) or aerobic

– Glycolysis provides fast ATP



And lactate shuttle goes on… and on….

• Biologically available potential energy is left in 
the remaining molecule

• A gift from one tissue bed to another

• Used as energy source/

gluconeogenesis by liver/kidney/heart/brain



Glycolysis is a high power energy 
source



Adrenaline vs ischaemia

• A false dichotomy?

• Or, at very least, a dichotomy of limited  
conceptual value….

• So long as we realise not all hyperlactaemia is 
fixed by increased oxygen delivery nor due to 
tissue hypoxia



The shuttle breaks down…



Lactate clamp





Lactate clearance

• ANDROMEDA SHOCK JAMA 2019







Beta blockers and lactate
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BETA BLOCKERS NO BETA BLOCKERS

Lactate in septic patients by beta blocker prescription status, TBH 
ICU 2017



Causes hyperlactaemia

• Aerobic glycolysis
– Cytokines

– Beta agonists (endogenous and exogenous)

• Reduction in oxygen delivery
– Global or local

– CO, dec carriage (anaemia, hypoxia), wasted 
circulation

• Drugs
– Salicylates, metformin

• Hepatic failure

• Malignancy (particularly haematologic)



You can use lactate…



If it’s bad enough…











Love, hate what do I do with this 
lactate?

• Rather than looking at a particular lactate level 
and thinking “good” vs “bad” think:

• WHY???

• If this is bad what actual or potential reversibles
are there to fix?

• How hard is this patient having to work to stay 
alive at the metabolic level?


