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PROTOCOL – SEPSIS & SEPTIC SHOCK

PURPOSE:
To establish guidelines for the care of the patient with sepsis and septic shock.

POLICY:


1. Goal of treatment is perfusion of the brain and other organs.   The goals are reached by the following:
· Central venous pressure: 8–12 mm Hg 
· Mean arterial pressure >65 mm Hg 
· Urine output >0.5 mL/kg/hr 
· Central venous (superior vena cava) or mixed venous oxygen saturation >70%
2. All fluids should be warmed as time allows.

3. Early administration of IV antibiotics is associated with improved survival.  Antibiotics should be initiated before or during transport.  If no antibiotics have been initiated, call Medical Control to determine what antibiotics should be started.  See Protocol – Antibiotic Infusion.
PROCEDURE:

1. Initial Assessment & General Standing Orders.

2. Keep patient warm.  Use warm IV fluids.

3. All patients in septic shock require a minimum of 2 large bore peripheral IV’s or a central line.
4. Monitor urine output.  Consider Foley.

5. Consider CVP monitoring.

6. Bolus
 with IV fluid NS/LR 500-1000 cc to increase and maintain a Mean Arterial Pressure (MAP)
 of 65-90 and perfusion of the brain and other organs.  For pediatric patients, bolus 20cc/kg at a time.  Repeat IV fluid bolus PRN until signs of vascular overload or the Central Venous Pressure (CVP) is 8-12.  For adequate fluid replacement, septic shock patients require an average of 5 liters
 of fluid in the first 6 hours.
7. If signs/symptoms of shock persist despite administration of adequate boluses of IV fluids, begin vasoactive infusions of Norepinephrine or Dopamine.

a. Norepinephrine 
· Onset of Action: Very rapid acting
· Duration of effect: Limited
· Dose: 



· Peds: dose 0.05-0.1 mcg/kg/min to maximum 3 mcg/kg/min

· Adult: 0.5–1 mcg/min titrated to maximum 3 mcg/kg/min

b. Dopamine at 5-10 mcg/kg/min.  See Protocol – Dopamine Infusion.  Titrate up to 20 mcg/kg/min.  If Dopamine not successful, go to Norepinphrine.
8. If vasoactive infusion causes peripheral ischemia, decrease vasoactive infusion dose and consider additional volume infusion as well as Dobutamine infusion5.

9. If vasoactive infusion maximums reached without reaching goals, consider:

· Additional volume infusion

· Dobutamine Infusion

· Vasopressin infusion (Adults: infusion rate of 0.04 units/min)

10. Consider Blood transfusion
 for:
· Hemoglobin <7.0 g/dL (Hct < 20); transfuse to target a hemoglobin of 7.0–9.0 g/dL. 
· Hgb > 7 g/dL but extenuating circumstances, such as significant coronary artery disease, or acute hemorrhage
· In the first 6 hrs of resuscitation of severe sepsis or septic shock, if central venous oxygen saturation or mixed venous oxygen saturation of 70% is not achieved with fluid resuscitation to a central venous pressure of 8–12 mm Hg, then transfuse packed red blood cells to achieve a hematocrit of >30%
11. Stress dose steroids (Solumedrol 125 mg IV or hydrocortisone 100 mg IV) should be considered in:
· Patients on chronic steroids
· Patients with adrenal suppression
· Patients with septic shock requiring vasopressor therapy for more than 48-72 hours to maintain adequate blood pressure, despite adequate fluid volume resuscitation
12. Consider Drotrecogin alfa  (Xigris) for septic shock patients APACHE
 II score ≥ 25 with more than one organ system failure.

· Flight For Life will not initiate this medication, but may be called to transfer a patient on Xigris.

· Contraindications: hypersensitivity to Xigris; active internal bleeding; hemorrhagic stroke within 3 months; severe head trauma within 2 months; intracranial or intraspinal surgery within 2 months; evidence of cerebral herniation; presence of epidural catheter; trauma with increased risk of life threatening bleeding.
· Complications: Bleeding

· Dosage:  Adults: 24 mcg/kg/hr IV for 96 hours.  Stop immediately if signs of significant bleeding.

· Not indicated for: pediatric patients, patients with only one organ system failure or patients whose APACHE II score is < 25.
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� Boluses usually run at a rate of 1000cc per 30 minutes (or 20cc/kg per 30 minutes for Peds).  If patient in extremis, infusion rates can be shortened.


� The Mean Arterial Pressure is the average � HYPERLINK "http://www.ndif.org/Terms/pressure.html" �pressure� within an � HYPERLINK "http://www.ndif.org/Terms/artery.html" �artery� over a complete � HYPERLINK "http://www.ndif.org/Terms/cycle.html" �cycle� of one � HYPERLINK "http://www.ndif.org/Terms/heartbeat.html" �heartbeat�.  At normal resting heart rates the MAP = [(2 x diastolic)+systolic] / 3 (or the diastolic blood pressure plus 1/3 of the pulse pressure).  Diastole counts twice as much as systole because 2/3 of the cardiac cycle is spent in diastole.  At high heart rates, however, MAP is more closely approximated by the arithmetic average of systolic and diastolic pressure because of the change in shape of the arterial pressure pulse (it becomes narrower). Therefore, to determine mean arterial pressure with absolute accuracy, analog electronic circuitry or digital techniques need to be employed to arrive at the mean value.  An MAP of about 60 is necessary to perfuse coronary arteries, brain, kidneys. 


� The range is 3-8 liters of IVF in the first 6 hours. 


� Clinical Trials of Septic Shock had average doses of Norepinephrine ranging from 8-30 mcg/minute (0.2 to 1.3 mcg/kg/min).


� Dobutamine - see Protocol – Cardiogenic Shock.  Use similar parameters for treatment with goals as listed in Policy at beginning of this protocol.


� Vasopressin should not exceed 0.4 units/min but can be titrated down to 0.1 units/min


� If blood transfusion indicated, see Protocol – Blood Transfusion


� Acute Physiology and Chronic Health Evaluation
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