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Key points 
1.  Dogs with lactate concentrations greater than the reference interval at 6 hours were 16 times more likely not to survive compared to dogs with lactate concentrations within the reference interval.
2.  Lactate concentrations above the reference interval at 0 hours were not significantly related to outcome. 
3. Hyperlactatemia that did not improve by > or = 50% within 6 hours was significantly associated with mortality 
4. One study in dogs with babesiosis used serial lactate concentrations as a prognostic indicator. Dogs with hyperlactatemia at presentation, and with increasing lactate concentrations or lactate concentrations that did not decrease by more than 50% within 24 hours were more likely to die than those with lactate concentrations that decreased by more than 50%. Zero-hour lactate concentrations > or =5 mmol/L and 8-hour lactate concentrations > 2.5 mmol/L were valuable indicators of a negative outcome in the same study.

Questions
1. True or false: Hypoperfusion from blood loss or trauma can result in high initial lactate concentrations that often improve rapidly with restoration of tissue perfusion.

2. The increase in lactate in septic shock is multifactorial. By which mechanisms patients with septic shock can have increased lactate?

3. [bookmark: _GoBack]Name 2 treatments mentioned in this paper that can cause an iatrogenic increase in blood lactate.

4. The cellular metabolism of glucose to lactate, transport through the peripheral blood, hepatic uptake, gluconeogenesis, and release of glucose back into the peripheral blood is known as the ___________________.















Questions
1. True or false: Hypoperfusion from blood loss or trauma can result in high initial lactate concentrations that often improve rapidly with restoration of tissue perfusion.

2. The increase in lactate in septic shock is multifactorial. By which mechanisms patients with septic shock can have increased lactate?
Hypoperfusion
Down regulation of pyruvate dehydrogenase activity (decreased tricarboxylic acid cycle energy production)
Increased glycolysis and lactate production from various tissues
Decrease lactate use from impaired hepatic lactate metabolism

 	These patients may have protracted illness and increased complications that may not relate to improvement in lactate concentrations at 6 hours.

3. Name 2 treatments mentioned in this paper that can increase blood lactate.
Activated charcoal (with propylene glycol or glycerol)
		Fluid with dextrose

4. The cellular metabolism of glucose to lactate, transport through the peripheral blood, hepatic uptake, gluconeogenesis, and release of glucose back into the peripheral blood is known as the Cori Cycle.

The Cori cycle provides vital peripheral tissues with energy that can be used under anaerobic conditions and prevents acidosis caused by an excess of lactate, at the expense of energy in the liver. The cycle uses more energy than it produces. Peripheral tissues make 2 moles of ATP for every mole of glucose when the end product is lactate, but the liver uses 6 moles of ATP to make 1 mole of glucose from lactate. This results in a total body deficit of 4 moles of ATP per mole of glucose.


n=80 sick dogs
Lactate at 0 and 6 hours after initiation of treatment
Survival evaluated at 2 weeks post presentation

 L-Lactate (lactate) is the product of anaerobic glycolysis.  Lactate is transported out of the cells via a membrane transporter and enters the bloodstream where it can be taken up and used by other cells.  Cells with high oxidative capacity (skeletal and cardiac muscle) use lactate by converting it back to pyruvate and shunting it into the tricarboxylic acid cycle to produce ATP.  The liver and, less so, the renal cortex, convert most of the lactate back to glucose via gluconeogenesis – Cori cycle.  The Cori cycle provides vital peripheral tissues with energy that can be used under anaerobic conditions and prevents acidosis caused by an excess of lactate, at the expense of energy in the liver.  The liver uses 6 moles of ATP to make 1 mole of glucose from lactate.  This results in a total body deficit of 4 moles of ATP per mole of glucose (6 moles to produce 1 mole of glucose; 1 mole of glucose will produce 2 moles of ATP when end-product is lactate). 

Hyperlactatemia =  imbalance between lactate production and lactate use caused by increased glycolysis under aerobic conditions ( sepsis, neoplasia, diabetes mellitus, severe liver disease, thiamine deficiency, epinephrine release or adminis-tration, alkalosis, hyperventilation, and with certain medica-tions and toxins (acetaminophen, cyanide, and ethylene glycol)), decreased tissue perfusion leading to anaerobic conditions, and/or diminished lactate use by the liver or kidneys (from decreased perfusion of the liver or sepsis affecting hepatic lactate metabolism).

Lactate concentration increases with excitement, agitation, exercise, and prolonged occlusion of the sampled vessel.

Hypoperfusion from blood loss or trauma can result in high initial lactate concentrations that often improve rapidly with restoration of tissue perfusion.

The increase in lactate concentration with septic shock, on the other hand, is multifactorial because of hypoperfusion, down-regulation of pyruvate dehydrogenase activity (decreased tricarboxylic acid cycle energy production), and increased glycolysis, with accelerated lactate production from various tissues include lung, intestines, and even liver.  These patients may have protracted illness and increased complications that may not relate to improvement in lactate concentrations at 6 hours.

 Lactate is a good indicator of severity of illness and a variable predictor of outcome in people.

3 published canine studies:
1)  Lagutchik:   initial lactate concentrations were significantly different between survivors and nonsurvivors
2)  GDV: < or = 6.0 mmol/L was a good predictor of a positive outcome.
3)  Jacobson found that in dogs with babesiosis, initial hyper-lactatemia was predictive of a poor outcome.

One study in dogs with babesiosis used serial lactate concentrations as a prognostic indicator. Dogs with hyperlactatemia at presentation, and with increasing lactate concentrations or lactate concentrations that did not decrease by more than 50% within 24 hours were more likely to die than those with lactate concentrations that decreased by more than 50%.  Zero hour lactate concentrations > or = 5 mmol/L and 8-hour lactate concentrations > 2.5 mmol/L were valuable indicators of a negative outcome in the same study. 

Lactate clearance (lactate concentration 0 hour – lactate concentration 6 hour)/lactate concentration 0 hour x 100%.

Using multivariate analysis, we determined that high lactate concentration at 6 hours was associated with a poor prognosis in systemically ill dogs.

In a recent study, an increase in lactate concentration was found in serum samples from a sheep infected with Mycoplasma ovis, also an erythrocyte parasite, caused by production of lactate by the organisms.

Babesiosis study:  dogs with blood lactate concentrations >5 mmol/L at 0 hours were 8 times more likely to die than dogs with blood lactate concentrations < or = 2.5 mmol/L. At 8 hours, dogs with blood lactate concentrations >2.5 to <5 mmol/L were 13 times more likely to die, and dogs with blood lactate concentrations >5mmol/L were 83 times more likely to die than dogs with blood lactate concentrations < 2.5 mmol/L.   Hyperlactatemia on presentation and an increase or a failure to decrease lactate by 50% was significantly associated with mortality compared to lactate concentrations that decreased by more than 50%

In this study: Lactate concentration at 6 hours after admission may be a good prognostic indicator in systemically ill dogs when age, gender, body weight, and severity of illness are considered. ***Serial lactate concentrations*** to evaluate prognosis.
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