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Lact/Pyr  ≈  NADH/NAD 
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 VO2/DO2 IN THE CRITICALLY ILL 
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 ENERGY FAILURE 

Valenza F. Crit Care 2005, mod 
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The Supply- Dependency 







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 

x 100 





124 pts   SBP < 100  RR <10 or > 29/min  GCS < 14 

Conclusions:   In a cohort of patients that required urgent  ambulance dispatching,   

pre-hospital blood lactate levels were associated with in-hospital mortality and 

provided prognostic information superior to that provided by the patient's vital signs. 

There is potential for early detection of occult shock and prehospital resuscitation 

guided by lactate measurement.   





“LACTIME” 
? 

 



“instantaneous” LACTATE  
CONCENTRATION 

PRODUCTION 

vs 

LIVER & KIDNEY 
METABOLISM 





36673 lact in 24 h 
5041 pts 



Poor lactate clearance and low endogenous lactate production 
could reflect the inability of the most severely ill patients to 
respond to septic injury. 

Lact ≤ 3 mmol/L 
Sodium Lactate 1 mmol/Kg for 15 min  
Poor lactate clearance is a significant independent predictor of 
increased mortality (specificity 90% ) 



Tisssue hypoxia 
vs 

Bioenergetic fuel 



 (LIS > 2)  (LIS < 1.5) 

J Kellum  et al. CHEST 1997; 111:1301-05 



ALI/ARDS   ↑↑ lactate  •P/F 

•Pulmonary injury score 

Lactate as metabolic adaptations in 
response to systemic mediators  ….. 

not only hypoxia 



HYPERLACTATEMIA 
 

VS 
 

LACTIC  ACIDOSIS 





Conclusions: 

Muscle produces lactate and pyruvate during sepsis, and this 

production is highly correlated with plasma epinephrine secretion 

and severity of illness 



Oxygen utilization 

Macrocirculation 
O2 supply 

DO2 = CO × Hb × SaO2 
Mitochondria 

O2 use 

ScvO2 

Microcirculation 
O2 diffusion/extraction 



JAMA. 2010;303(8):739-746 

 300 septic shock pts 

150 
 
     CVP ≥ 8 
     MAP ≥ 65 
     ScvO2 ≥ 70% 

150 
 
     CVP ≥ 8 
     MAP ≥ 65 
     Lactate Cl ≥ 10% 

No significantly different in-hospital mortality 



Ann Emerg Med. 2010;55:40-46 



Macrocirculation 

Mitochondria 

Microcirculation 

Low ScvO2 

Normal / High ScvO2 



Trzeciak S and Rivers EP. Critical Care 2005, 9:S2

The microcirculatory shunting model of sepsis 
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PCO2 

V-A  PCO2 Differences &  Hypoperfusion 





When the 70% ScvO2 goal value is reached,  a P(cv-a)CO2 > 6 mmHg might be a useful 
tool to identify patients who still remain inadequately resuscitated 



SHOCK 

cardiogenic septic hypovolemic 

CO CO CO 
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    LACTATE    &        ∆ PCO2   
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KEY  POINTS 

Micro   vs   Macro  

Serial  Lactate  better (clearance) 

Lactate “as  soon as possible” 

Perspective: Lact/Pyr,  pHi, Lactate  Gaps……   

ScvO2 vs Delta PCO2 monitoring  



pHi 

SvO2 

StO2 

lactate 

O2ER 

Δ(v-a)CO2 

NADH/NAD+ 

Acetoacetate/ 

β-hydroxybutyrate 

Lactate/pyruvate 

happy cell 
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