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Central venous-to-arterial carbon dioxide tension difference in the early resuscitation of septic shock

Septic shock resuscitation protocol:
Patients were resuscitated to achieve the following goals as recommended by the Surviving Sepsis Campaign: (a) mean arterial pressure (MAP) ≥ 65 mmHg; (b) urine output ≥ 0.5 ml/kg/h; (c) central venous oxygen saturation (ScvO2) ≥ 70%; (d) normalization of serum lactate.
Our standard septic shock resuscitation guided-treatment protocol was as follows: 
· Rapid fluid loading by 30 ml/kg of crystalloid over 1 hour. Fluid administration is continued (isotonic crystalloid/Human albumin 5%) until the absence of preload-dependency based either on dynamic variables (pulse pressure variation < 13% or stroke volume variation < 10% in patients fully ventilated with sinus rhythm and tidal volume > 8 ml/kg, negative passive leg raising maneuver) or on negative fluid challenge (successive Human albumin 5% of 250 ml over 5 min until cardiac index variation during the challenge became < 15%). 
· Norepinephrine infusion titrated to obtain a MAP ≥ 65 mmHg and a diastolic arterial pressure ≥ 40 mmHg.

· If the ScvO2 was < 70% and the hemoglobin was < 10g/dl, packed red blood cells were transfused to achieve a hemoglobin of at least 10 g/dl. 

· If the ScvO2 remained lower than 70% after the hemoglobin was 10 g/dl or higher and the patient did not respond to the fluid challenge, cardiac index was then analyzed. If cardiac index < 3l/min/m2, dobutamine was initiated at a dose of 2.5 µg/kg/min, a dose that was increased by 2.5 µg/kg/min every 30 min in attempts to achieve a ScvO2 > 70% or until a maximum dose of 20 µg/kg/min was given. Dobutamine was decreased or discontinued if the MAP < 65 mmHg, the heart rate > 140 bpm, acute atrial fibrillation, or changes in the ST segment of the electrocardiogram occurred.   If cardiac index ≥ 3l/min/m2, norepinephrine was decreased while maintaining MAP ≥ 65 mmHg to reveal fluid responsiveness. Norepinephrine was tapered off in steps of 0.03 µg/kg/min, every 15 min until MAP ≥ 65 mmHg. In cases of fluid responsiveness, 500 ml of isotonic crystalloid or Human albumin 5% was given over 15 min until a state of preload-independency was reached once again.  
· If ScvO2 remained lower than 70% after MAP ≥ 65 mmHg and this oxygen delivery optimization, attempts to decrease oxygen consumption were introduced (increase in sedation, pain medications, fever control).      
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