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Main Points 
1. 37.8% of dogs suffering from hemorrhagic or hypovolemic shock have persistently low ScvO2 despite resuscitation to traditional endpoints (HR, BP, PE). Normalization of HR, BP, mentation and perfusion parameters noted on physical exam may be attained despite persistence of significant tissue hypoperfusion and oxygen debt. Traditional perfusion parameters are insensitive indicators of tissue hypoperfusion.
2. Patients with a ScvO2 >70% were significantly less anemic than patients with a ScvO2<70%.


Summary
· Markers of global perfusion: lactate, BE, venous oximetry. More sensitive indicators of tissue hypoperfusion vs traditional hemodynamic variables.
· In decompensated shock cells rely on anaerobic metabolism to convert pyruvate to lactate for ATP production. In non septic patients with normal liver function, hyperlactatemia may reflect decreased cellular perfusion.
· Increased oxygen extraction can compensate for decreased oxygen delivery to a critical point (supply independence), at which time oxygen consumption will begin to decrease with diminished DO2. Increased oxygen extraction results in decreased ScvO2 which may reflect a state of global hypoperfusion 
· Low ScvO2 may be caused by hypoperfusion, anemia, hypoxemia, hyperthyroidism, seizure disorders, pyrexia
· Rate of lactate clearance is a better predictor of patient outcome than a single lactate measurement and a sensitive indicator of shock reversal
· In a randomized human study: 6 hour lactate clearance of >10% was equivalent to achieving a ScvO2 of >70% in predicting outcomes
· Venous lactates and BE improved following fluid resuscitation (lactate <2mmol/L in 77%) and medial BE -3.85mmol/L. The median lactate clearance from pre to post resuscitation was 71%. The medial ScvO2 was 75.5%. Difference between groups was not significant.
· Patients with a ScvO2 >70% were significantly less anemic than patients with a low ScvO2
· Dogs with ScvO2 >70% had increased lactate clearance compared to those that had ScvO2<70% post resuscitation, that did not reach statistical significance
· All of the patients that survived to discharge had ScvO2 >70% and normal lactate at the end of resuscitation
· Low PCV is associated with decreased ScvO2. Decreased oxygen carrying capacity will adversely impact arterial oxygen content and potentially oxygen delivery if increases in cardiac output cannot compensate
· Hyperlactatemic with normal to high ScvO2 may indicate impaired systemic oxygen utilization as occurs with thiamine deficiency, cyanide toxicity, heterogenous microcirculatory flow or mitochondrial dysfunction in septic patients. A cut off value for high ScvO2 in dogs has not yet been established.
· Dynamic indicators of preload (stroke volume variation, pulse pressure variation, pleth variability index) are more predictive of clinical response to fluid challenges. Widely unavailable in veterinary medicine.
· Sudden change in ScvO2 can provide an early warning sign of impending deterioration in patient condition



Questions
1. TRUE OR FALSE. In this study 90% of dogs resuscitated to normal traditional perfusion parameters had ScvO2 >70%. 

2. Low ScvO2 may be caused by all of the following, EXCEPT: 
a. Pyrexia
b. Seizures
c. Hypothyroidism 
d. Hepatic failure
e. Anemia

3. TRUE OR FALSE. According to previous studies, rate of lactate clearance is a better predictor of patient outcome than a single lactate measurement. 

4. TRUE OR FALSE. Median blood urea nitrogen was lower in dogs with ScvO2>70% post resuscitation compared to those with ScvO2<70%. 

5. Low PCV is associated with __________________________ (increased/decreased) ScvO2.

6. Which of the following variables between groups with post-resuscitation ScvO2 of >70% and those with ScvO2 < 70% was found to be significant?
a. [bookmark: _GoBack]Lactate clearance
b. Post resuscitation CVP
c. Crystalloid volume
d. PCV
e. Resuscitation time



Questions and Answers
1. In this study 90% of dogs resuscitated to normal traditional perfusion parameters had ScvO2 >70%. True or False.

37.8% of dogs suffering from hemorrhagic or hypovolemic shock have persistently low ScvO2 despite resuscitation to traditional endpoints (HR, BP, PE).

2. Low ScvO2 may be caused by all of the following, EXCEPT: 
a. Pyrexia
b. Seizures
c. Hypothyroidism (can be caused by hyperthyroidism)
d. Hepatic failure
e. Anemia

3. According to previous studies, rate of lactate clearance is a better predictor of patient outcome than a single lactate measurement. True or False

4. Median blood urea nitrogen was lower in dogs with ScvO2>70% post resuscitation compared to those with ScvO2<70%. True or False.

Values were identical – 6.43 mg/dL

5. Low PCV is associated with decreased (increased/decreased) ScvO2.

Decreased oxygen carrying capacity will adversely impact arterial oxygen content and potentially oxygen delivery if increases in cardiac output cannot compensate

6. Which of the following variables between groups with post-resuscitation ScvO2 of >70% and those with ScvO2 < 70% was found to be significant?
a. Lactate clearance
b. Post resuscitation CVP
c. Crystalloid volume
d. PCV
e. Resuscitation time

Between groups hematocrit was the only variable besides ScvO2 that was statistically significant between groups (median 42.6 for ScvO2>70 vs 34.8)
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