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Objectives

Dismantling-degma in resuscitation

. Fluid for pediatric septic shock
. Epinephrine for cardiac arrest

. Post-cardiac arrest care bundles

A Temperature

A Oxygenation

A Ventilation

A Blood pressure

. Prognostication post-cardiac arrest



Role of Early Fluid Resuscitation in

Pediatric Septic Shock
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Joseph A. Carcillo, MD; Alan L. Davis, MD; Arno Zaritsky, MD

N=34 patients
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Non-survivors

T

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



Early reversal of pediatric-neonatal septic shock
by community physicians is associated with

Improved outcome
Han et al, Pediatrics, 2003

Retrospective cohort study (19931 2001)

. 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

A 8% vs. 38% mortality non-PALS based therapy
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Mortality after Fluid Bolus in African Children with Severe Infection
Kathryn Maitland, M.B., B.S., Ph.D., Sarah Kiguli, M.B., Ch.B., M.Med., Robert O. Opoka, M.B., Ch.B., M.Med.

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

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

A Boluses of 20 to 40 ml/ kg of 0.9% saline solution
A No bolus (control group)

The primary end point was 48-hour mortality
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Mortality after Fluid Bolus in African Children with Severe Infection

Kathryn Maitland, M.B., B.S.. Ph.D., Sarah Kiguli, M.B.. Ch.B.. M.Med.. Robert O. Opoka, M.B., Ch.B.. M.Med.

The 48-hour mortality:

A 10.6% in albumin-bolus
A 10.5% in saline-bolus
A 7.3% In control

Relative mortality risk for any bolus vs. control:
1.45 (95% CI, 1.13t0 1.86; P = 0.003)
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. 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

AMail t |l andds O©Onmeprtmereo fao :.we r

A Severe tachycardia
ACFT >2 sec

A Lower limb T gradient

A Weak radial pulse volume

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



A Prospective Randomized Controlled Study of Tt
Fluid Regimensn thelnitial Managemenbf Septic

Shock inthe Emergencipepartment
SanthanamPedEmergCare,2008

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

A 40 mL/kg of fluid over 15 minutes followed, by
dopamine

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



A Prospective Randomized Controlled Study of Tt
Fluid Regimensn thelnitial Managemenbdf Septic

Shock inthe Emergencpepartment
SanthanamPedEmergCare,2008

. No difference Iin time to achieve therapeutic goals, or
In mortality rates (~17%) between two groups

. No difference In intubation rates were the same
(46.5% Iin 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).



Paediatriccommunityacquired septic shock:

the REPEM Network Study
Van deVourde 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 mi/kg

. Overall mortality in this sample was 4.5 %
. Mechanical ventilation needed in 25.9 %

. Vasoactive medications needed in 42.9 %
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Timing of antibiotics, volume, and @
vasoactive infusions in children with sepsis
admitted to intensive care

Bregje M. van Paridon', Cathy Sheppard?, Garcia Guerra G, Ari R. Joffe®*" for the Alberta Sepsis Network

A Retrospective single center study of 79 children
admitted to a PICU with sepsis or septic shock

A1V volume prior to inotropes was not independently
associated with either PICU LOS or ventilator days

A1V volume administered in the first 2 hours of
resuscitation was an independent predictor of:

APICU LOS: 0.22 (95%CI 0.05-0.38)

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



Fluid Bolus Therapy-Based Resuscitation
for Severe Sepsis in Hospitalized Children:
A Systematic Review

Ben Gelbart, FCICM"% Neil J. Glassford, MRCP?**; Rinaldo Bellomo, MD?*

2328 publications
identified and screened
by EMBASE search
strategy

81 publications identified
and screened by CENTRAL
search strategy

3393 publications
identified and screened
by MEDLINE search
strategy
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17 randomized trials
identified

5| 14 studies met exclusion
criteria

\
3 studies included in
the final analysis

7

=
Figure 3. Flow diagram of the study selection process for randomized studies and description of study
exclusions.
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Research Questions re: Fluid Resuscitatic

. 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 OHC
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Epinephrine
average dosing
period

9-10 min/dose

8-9 min/dose

7-8 min/dose

6-7 min/dose

5-6 min/dose

4-5 min/dose

3-4 min/dose

1-3 min/dose

Total

Unadjusted

survival to

discharge
No. (%)

No. of
patients

87(10.9)

119(11.3)

122(8.4)

178(9.0)

119(11.3)

233(8.7)

198(10.4)

155(15.7)

13,589  1,301(9.6)

Unadjusted
Odds Ratio for
Survival (95%Cl)

1.27 (0.98, 1.65)

1.33 (1.04, 1.69)

0.96 (0.77, 1.20)

1.03 (0.83, 1.27)

0.86 (0.72, 1.03)

1(ref.)

1.20 (0.99, 1.45)

1.91 (1.53, 2.38)

Adjusted Odds
Ratio for Survival
(95%CI)

2.10 (1.50, 2.93)

1.96 (1.47, 2.62)

1.31 (1.01, 1.71)

1.37 (1.08, 1.74)

0.93 (0.75, 1.14)

1(ref.)

0.95 (0.76, 1.19)

0.72 (0.55, 0.95)

Adjusted Odds Ratio
for Survival (95%CI)
Plotted
(© = unadjusted odds
ratio)

Ornato, Resuscitation, 2014

Findings consistent for shockable and non-shockable rhythms
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A Comparison of High-Dose
and Standard-Dose Epinephrine
in Children with Cardiac Arrest

Maria Beatriz M. Perondi, M.D., Amelia G. Reis, M.D., Ph.D.,
Edison F. Paiva, M.D., Ph.D., Vinay M. N: nll arni, M.D., mri R::be rt A. Berg, M.D.




