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Objectives

Dismantling dogma in resuscitation

¸Fluid for pediatric septic shock

¸Epinephrine for cardiac arrest

¸Post-cardiac arrest care bundles

ÂTemperature

ÂOxygenation

ÂVentilation

ÂBlood pressure

¸Prognostication post-cardiac arrest



0

1

2

3

4

5

6

7

8

<20 ml/kg 20-40 ml/kg >40 ml/kg

Survivors

Non-survivors

N=34 patients



Early reversal of pediatric-neonatal septic shock 
by community physicians is associated with 
improved outcome
Han et al, Pediatrics, 2003

¸Retrospective cohort study (1993ï2001)

¸91 infants and children presenting to local 
community hospitals with septic shock and requiring 
transport to Children s Hospital Pittsburgh

¸When resuscitation was consistent with PALS 
guidelines, a lower mortality was observed

Â8% vs. 38% mortality non-PALS based therapy



¸Children with severe febrile illness and impaired 
perfusion upon admission randomly assigned to
receive:

Âboluses of 20 to 40 ml/ kg of 5% albumin solution 
(albumin-bolus group)

ÂBoluses of 20 to 40 ml/ kg of 0.9% saline solution 

ÂNo bolus (control group) 

¸The primary end point was 48-hour mortality



¸The 48-hour mortality:

Â10.6% in albumin-bolus

Â10.5% in saline-bolus

Â7.3% in control

Relative mortality risk for any bolus vs. control:
1.45 (95% CI, 1.13 to 1.86; P = 0.003)



Criticisms of Extrapolating MatilandôsData

Very poor specificity of inclusion criteriaé

¸The study was not specifically treating shock as 
currently defined by WHO

¸Cold hands

¸Capillary refill time (CFT) > 2 sec

¸A weak and fast pulse

ÂMaitlandôs criteria were ñOne or more ofò:

ÂSevere tachycardia

ÂCFT >2 sec

ÂLower limb T gradient

ÂWeak radial pulse volume

¸Likely inclusion of numerous patients with malaria 
and pneumonia, as opposed to true septic shock 



A Prospective Randomized Controlled Study of Two 
Fluid Regimens in the Initial Management of Septic 

Shock in the Emergency Department
Santhanam, PedEmergCare,2008 

¸Prospective RCT of pediatric septic shock in 
147 children (older than 1 month of age) , 
comparing: 

Â40 mL/kg of fluid over 15 minutes followed, by 
dopamine 

Â20 mL/kg over 20 minutes up to a maximum 
of 60 mL/kg over 1 hour, followed by 
dopamine (control protocol)



¸No difference in time to achieve therapeutic goals, or 
in mortality rates (~17%) between two groups

¸No difference in intubation rates were the same

(46.5% in control group; 55% in study group; P = 0.28)

¸At 20 minutes, hepatomegaly in 35.6% of control 
group and 70% of study group (P <0.01).

A Prospective Randomized Controlled Study of Two 
Fluid Regimens in the Initial Management of Septic 

Shock in the Emergency Department
Santhanam, PedEmergCare,2008 



Paediatriccommunity-acquired septic shock: 
the REPEM Network Study

Van de Vourde, Eur J Pediatr, 2013

¸270,461 (European) paediatric ED consultations
screened over 1 year

¸176 cases of septic shock identified

¸The median amount of fluid given in the first 6 
was 30 ml/kg

¸Overall mortality in this sample was 4.5 % 

¸Mechanical ventilation needed in 25.9 % 

¸Vasoactive medications needed in 42.9 % 



ÅRetrospective single center study of 79 children 

admitted to a PICU with sepsis or septic shock

ÅIV volume prior to inotropes was not independently 

associated with either PICU LOS or ventilator days

ÅIV volume administered in the first 2 hours of 

resuscitation was an independent predictor of:

ÅPICU LOS: 0.22 (95%CI 0.05-0.38)

ÅVentilator days: 0.09 (95%CI 0.02-0.15)





Still to Comeé.



Research Questions re: Fluid Resuscitation

¸What are the appropriate clinical, hemodynamic 
and biochemical markers of adequate tissue 
perfusion?

¸When is fluid unresponsiveness an appropriate 
goal?

¸ Is fluid resuscitation indicated when a clinical (eg. 
hypotension) or biochemical (eg. Lactate) problem 
co-exists with normal perfusion?

¸What is the dose response relationship between 
fluid and outcomes, and what are the side effects/ 
safety limits of different volumes

¸What are the appropriate outcome measures for 
fluid resuscitation trials?

Perner, ICM, 2015



Epinephrine and OHCA 

Careé





Ornato, Resuscitation, 2014

Findings consistent for shockable and non-shockable rhythms




