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Why isn’t it working?



Oxygen transport patterns in patients with sepsis syndrome or septic shock: 
Influence of treatment and relationship to outcome.

Hayes, Michelle;  MD, FRCA;  Timmins, Andrew;  Yau, Ernest;  Palazzo, Mark; 
MD, FRCP;  Watson, David;  Hinds, Charles

Critical Care Medicine. 25(6):926-936, June 1997.



Cytopathic Hypoxia

• The breakdown of aerobic metabolism in the 
presence of adequate oxygen delivery

• Failure of oxygen extraction

• No known way to improve extraction



59 year-old man, found on the street, 
confused

T  98.6    P 110    BP 84/60    RR 32    Sat 98%

Gen: Tachyapneic, dry mucous membranes

Chest: CTA bilaterally      Heart: S1 S2 reg

Abd: Soft, mild diffuse tenderness

Neuro: A & O x 2, no focal neuro findings

Extrem:  Cool, clammy



Arterial Blood Gas:  
pH: 6.9     pCO2: 10    HCO2: 3  
pO2: 80     Sat: 96%    Lactate: 27.2 mmol/dl

Complete Blood Count:
White Cell Count: 3.4        Hemoglobin: 8.1
Platelets: 230





Thiamine Deficiency in Critical Illness

 35% (28/80) of septic shock patients with elevated lactate

 45% (7/16) of post-arrest patients

 Inverse correlation between thiamine and lactate in:
 Sepsis
 Post-arrest 
 DKA



Thiamine decreased lactate and improved survival in 
septic shock patients with thiamine deficiency
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Thiamine improved survival in mouse 
model of cardiac arrest



What about Coenzyme Q10?
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CoQ10 is low after 
cardiac arrest, and 
associated with 
survival



CoQ10 increases in vitro oxygen consumption 
after cardiac surgery





Where do we go from here?

• Research, research, research

• Think about possible nutritional deficiencies in 
refractory shock

• Better understanding of mitochondrial 
function and how to support it may redefine 
“supportive care” of the critically ill patient 
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