PEGASUS Recommendations – Shock

	Section of Change
	Recommendation
	Evidence Quality/
Strength of Reccomendation
	Expected Impact
· Operational
· Educational 
· Financial 

	Shock - Diagnosis
	We recommend that assessment for shock begin with a targeted clinical history and physical exam, including acquisition of vital signs. 
Would include some of the high risk clinical features for sepsis (high-risk features of invasive infection such as malignancy, bone marrow or solid organ transplant, asplenia, presence of an indwelling central line/catheter, or any other situation with immune deficiency, compromise, or suppression)
	Low/Strong
	Educational – Pearl

Add the high risk features as a pearl in the beginning of the Pediatric Shock Protocol (after the introductory paragraph and before the “see page 39 “red 21”)
The pearl should read “High-risk features for invasive infection include malignancy, bone marrow or solid organ transplant, asplenia, presence of indwelling central line/catheter, or other situation with immune deficiency, compromise or suppression”. 

Also – add in the normal Pediatric VS to the “Pediatric Specific Equipment Size” bit

	
	We recommend that EMS providers and system leaders implement decision support tools to assist in the early identification and treatment of shock in pediatrics
	Low/Strong
	Place pearl in the protocols (will be based on high-risk clinical criteria – such as presence of malignancy/immunocompromise) as well as age specific VS abnormalities

“Pediatric shock is well established before the appearance of classic signs and symptoms. The earliest signs and symptoms of pediatric shock include delayed capillary refill, alterations in mental status, rising pulse, and increasing respiratory rate. By the time blood pressure drops, circulatory collapse is near. Consider sepsis in certain high-risk clinical settings. High-risk features for invasive infection include malignancy, bone marrow or solid organ transplant, asplenia, presence of indwelling central line/catheter, or other situation with immune deficiency, compromise or suppression”.

	
	Along with standard vital signs and examination findings EMS providers should assess lactate, if available, to augment the assessment for shock.  
	Low/Weak
	In the protocols

	
	Along with standard vital signs and examination findings EMS providers should assess blood glucose for suspected shock and treat accordingly if low (in a cross sectional study of pedi patients requiring resuscitation – 18% were hypoglycemic and 50% of these were septic – with higher mortality in hypoglycemic patients) 

	Low/Strong
	Add this to the protocols at the EMT level immediately after “Request ALS Transport” 

And Add a pearl in the end of the protocol – “Many pediatric patients with shock have associated hypoglycemia. Mortality is increased if this is not addressed. Also, the presenting symptoms of  shock and those of hypoglycemia can be very similar.”

	
	We recommend that prehospital providers provide advanced notification to hospitals to mobilize resources for patients in shock. 

	Low/Strong
	In the Protocols at the AEMT Level 

	Shock – Treatment
	We suggest that an initial bolus of 20ml/kg of IV fluid be administered to children in the prehospital setting with shock within the first 15 minutes, followed by subsequent boluses of 20ml/kg for ongoing signs of poor perfusion
	Low/Strong
	? CHANGE PROTOCOL – Pink 15 6.d. “undifferentiated shock or suspected severe sepsis: If no evidence of pulmonary edema, 20 ml/kg…” – do not require medical control for this.

May repeat x 1, within 15-30 min. If patient does not respond to 2nd fluid bolus, contact OLMC for 3rd bolus, other options and ensure incoming ALS. 

	
	We suggest normalization of the following physiologic parameters as an endpoint for goal-directed therapy: heart rate, capillary refill, mental status, resolution of existing hypotension and, if available, presence of urine output

	Very Low/Strong
	Educational – Stress reassessment and documentation – Add Pearl. “Patients in shock require frequent reassessment. The following physiologic parameters are appropriate endpoints for therapy: normalization of heart rate, capillary refill, mental status, resolution of existing hypotension and, if available, presence of urine output”

	Shock – Hemorrhagic
	We suggest that topical hemostatic agents, in a gauze format that supports wound packing, be used with direct pressure to control significant hemorrhage where tourniquets cannot be applied and when direct pressure alone is ineffective or impractical
	Low/Weak
	Already in the protocol

	
	We recommend the use of tourniquets for control of significant extremity hemorrhage if direct pressure alone is ineffective or impractical
	Low/Strong
	Already in the protocols

	
	For open wounds that are actively bleeding in children in the prehospital setting, we recommend direct pressure
	Low/Strong
	Already in the protocols

	
	For unstable pelvic fractures, we recommend pelvic stabilization.
	Very Low/Weak
	Already in the protocols

	In blunt trauma and shock (with hypotension) 
	In children with hypovolemic shock and hypotension due to hemorrhage in the setting of blunt trauma, we recommend prehospital providers place an IV or IO to start fluid resuscitation 

	Low/Strong
	For all of these recommendations: Add the following to Green Section Under Hypovolemic Shock under #7: 

“If shock present (see below table) perform fluid bolus according to the following guidelines: 
a) Pediatrics – establish IV access and perform 20 ml/kg fluid bolus. Repeat, as needed, within 15-30 min.
b) Adults - Controlled bleeding… 
The pediatric piece should be first and the following pieces should be explicitly adult 

	In blunt trauma and shock (with out hypotension)
	In children with suspected hypovolemic (compensated) shock due to hemorrhage in the setting of blunt trauma, we recommend giving isotonic crystalloid fluid in aliquots of 20 ml/kg given over 15 minutes
	Low/Weak
	

	In penetrating  trauma and shock (with hypotension)
	In children with hypovolemic shock and hypotension due to hemorrhage in the setting of penetrating trauma, we recommend prehospital providers place an IV or IO to start fluid resuscitation 

	Low/Strong
	

	In penetrating trauma and shock (with out hypotension)
	In children with hypovolemic (compensated) shock due to hemorrhage in the setting of penetrating trauma, we recommend prehospital providers place an IV or IO to start fluid resuscitation 

	
	

	
	In children with suspected hypovolemic shock due to hemorrhage in the setting of  trauma, when resuscitating we recommend isotonic crystalloid solution.
	Low/Strong
	Saline in the protocols

	Shock – Distributive/Sepsis
	We suggest that an initial bolus of 20ml/kg of IV fluid be administered to children in the prehospital setting with shock within the first 15 minutes, followed by frequent reassessment every 5 minutes and subsequent boluses of 20ml/kg for ongoing signs of poor perfusion

We suggest administering isotonic IV fluid to children in shock in the prehospital setting
	Low/Strong








Very Low/Strong
	[bookmark: _GoBack]Make sure above change has occurred – ie: change the initial bolus to 20 ml/kg with frequent (every 5 min) reassessment and subsequent boluses of 20 ml/kg for ongoing signs of poor perfusion 

	
	We recommend giving a pressor via a peripheral IV or IO, ideally with an infusion pump, when children with presumed septic shock have received 60 ml/kg of isotonic fluid, yet have ongoing signs of shock.
Dopamine: 10-20 mcg/kg/min
Norepinephrine: 0.05-0.5 mcg/kg/min
Epinephrine: 0.05-0.3 mcg/kg/min
	Low/Strong
	No Change needed – already in the protocols – Will stay with our current dosing range as it is within the range of PEGASUS and has been vetted with local pharmacists. 

	
	We recommend that ill appearing children in the prehospital setting experiencing shock should have rapid IV/IO access to initiate fluid resuscitation.  

	Very Low/Strong
	Educational & Pearl – Add the following in the Pearl section of the Pediatric Medical Shock Section – “In children under the age 6, prompt IO placement after one failed IV attempt should be considered, since timely, successful IV placement in this age group is shown to be difficult for prehospital providers.”

	
	We suggest that any injectable (IV/IO/IM) glucocorticoid be administered in the prehospital setting to patients with adrenal insufficiency in the setting of suspected shock.  If hydrocortisone is available via EMS or from the patient’s personal supply, this should be administered.

	N/A – Weak
	Add the following to the last section of the Pediatric Medical Shock Protocol, after the piece on solumedrol as #b - “May provide patient’s own dose of solucortef (Cortef) at the patient’s physicians prescribed dose if patient provided medications are available”. 

	Shock - Cardiogenic
	We recommend that children in the prehospital setting with suspected cardiogenic shock receive boluses of 10 ml/kg of isotonic fluid with frequent reassessment for tolerance and need for additional fluids

	Low/Weak
	IN THE RED SECTION – under cardiogenic shock -  AS A PEARL – “Pediatric patients suffering from suspected cardiogenic shock should receive boluses of 10 ml/kg with frequent reassessment for tolerance and need for additional fluids”

Additionally, add this to the Pediatric Medical Shock section in the pearls section



