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DEFINITIONS

SEPSIS The most common, but least recognized disease.

American College of Chest Physicians/Society of Critical Care

Medicine Consensus Conference: definitions for sepsis and organ

failure and guidelines for the use of innovative therapies in sepsis.
Crit Care Med. 1992 Jun;20(6):864-74

2001 SCCM/ESICM/ACCP/ATS/SIS International Sepsis Definitions
Conference.
Crit Care Med. 2003 Apr;31(4):1250-6.

Surviving sepsis campaign: international guidelines for
management of severe sepsis and septic shock: 2012.
Crit Care Med. 2013 Feb;41(2):580-637
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What is sepsis?
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Lots of terms!!

- Sepsis

- Septic Shock,

- SIRS

- SSI (signs and symptoms of infection),
- Septicaemia, Bacteraemia,

- Toxic Shock Syndrome,

- Bloodstream infection etc, etc ....
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TABLE 1. Diagnostic Criteria for Sepsis

Infection, documented or suspected, and some of the following:

General variables
Fewver (> 38.3°C)
Hypothermia (core temperature << 36°C)

Heart rate > 90/min~' or more than two so above the normal value for age
Tachypnea
Altered mental status

Significant edema or positive fluid balance (> 20 mL kg over 24 hr)

Inflammatory variables

| e perglycamia (plasma glucose > 140mgsdL or 7.7 mmol/L) in the absence of diabetes

‘ Tissue perfusion variables

Leukocytosis (WBC count > 12,000 plL-=")

Leukopenia (WBC count < 4000 ul=")

MNormal WBC count with greater than 10% immature forms

Plasma C-reactive protein more than two so above the normal valus

Plasma procalcitonin more than two so above the normal walus

Hemodynamic variables

below normal for age)

Arterial hypotension (SBF << 20mm Hg, MAP << 7Omm Hg, or an SBPFP decrease > 40mm Hg in aduls or less than two so

Organ dysfunction variables

Arterial hypoxemia (Pao_/Fio, < 300)

Acute oliguria {urine output << 0.5 mL/kg/hr for at least @ hrs despite adequate fluid resuscitation)
Creatinine increase > 0.5 mgsdL or 44.2 pmolsL

Coagulation abnormalities (INR = 1.5 or aPTT > 60 s)

lleus (absent bowel sounds)

Thrombocytopenia (platelet count < 100,000 @l ")

Hyperbilirubinemia (plasma total bilirubin > 4 mgs/dL or 70O pmolsL)

Hyperlactatemia (> 1 mmol/L)
Decreased capillary refill or mottling

WBC = white blood cell; SBP = systolic blood pressura; MAP = mean artenal pressure; INR = mtemational nommalized ratio; aPTT = activated partial thromboplastin
tima.

Diagnostic criteria for sepsis in the pediatric pﬂ-pulanon ara signs and symptoms of inflammation plus infection with hyper- or hypothermia (rectal temperature
= 38.5% or << 35°C), lacﬁfrcardla {may be absant in pﬂthenﬂlclgenents} and at least one of the following indicatons of altered organ function: alterad mental
status, hypoxemia, increased sarum Ia-l:tare lewel, or bounding pulsas.

Adaptad from Lavy MM, Fink MPE, Marshall JC, et al: 2001 SCCM/ESICM/ACCP/ATSSIS Intemational Sepsis Definitions Conferance. Crt Care Med 2003; 31:

e Crit Care Med. 2013;41(2):580.



Dellinger et al
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TABLE 2. Severe Sepsis

Severe sepsis definition = sepsis-induced tissue hypoperfusion or organ dysfunction (any of the

following thought to be due to the infection)

Sepsis-induced hypotension

Lactate above upper limits laboratory normal

Urine output < 0.5 mL/kg/hr for more than 2 hrs despite adequate fluid resuscitation
Acute lung injury with Pao, /Fio, < 250 in the absence of pneumonia as infection source
Acute lung injury with Pao,/Fio, < 200 in the presence of pneumonia as infection source
Creatinine >> 20mg/dL (1768 pmol/L)

Bilirubin >> 2mg/dL (34.2 ymal/L)

Platelet count < 100,000 pL

Coagulopathy (intenational normalized ratio > 1.5)

Adapted from Lavy MM, Fink MP, Marshall JC, et al: 2001 SCCM/ESICM/ACCPIATS/SIS Intemational Sepsis Definttions Conferanca. Crit Care Med 2003; 31:
1250~1236.

Crit Care Med. 2013;41(2):580.
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THE GLOBAL SEPSIS ALLIANCE

"

World wide: 1,930 supporter
Hospitals and health care related organizations: 1,099
Health care workers: 658
Private individuals: 165

www.world-sepsis-day.org/
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1= approx. 8,000,000 die

o Globally 20 to 30 million patients are estimated to be afflicted every year

o Over 6 million cases of neonatal and early childhood death due to sepsis

o Over 100 000 cases of maternal death due to sepsis
o Hospital mortality rate 30-60%

o Aperson dies from sepsis every 3-4 seconds

September

13
2013

World
Sepsis

Day



Anyone can get Sepsis, even celebrities.
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The detailed list of famous people who died of Sepsis

These celebrities are Sepsis's victims.
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10% annual increase in sepsis diagnosis: 1993-2009
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In the United States between 2000 and 2009, hospital stays with a principal diagnosis of
septicemia increased 148 percent (10.6 percent annually), while those with secondary

diagnoses of septicemia increased by only 66 percent (5.8 percent annually).
Reproduced from: Agency for Healthcare Research and Quality Center for Delivery, Organization, and
Markets. Healthcare Cost and Utilization Project, Nationwide Inpatient Sample, 1993-2009



Organisms Found in Sepsis @ Community origin

>
o Nosocomial origin
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Only about 30% have a positive blood culture

Martin et al, NEJM 2003:348;1546-54.



Pediatric Special Article

Clinical practice parameters for hemodynamic support of pediatric
and neonatal septic shock: 2007 update from the American College

of Critical Care Medicine*

Joe Brierley, MD: Joseph A. Carcillo, MD: Karen Choong, MD: Tim Comell, MD: Allan DeCaen, MD:

Andreas Deymann, MD: Allan Doctor, MD; Alan Davis, MD; John Duff, MD: Marc-Andre Dugas, MD:

Alan Duncan, MD:; Barry Evans, MD; Jonathan Feldman, MD: Kathryn Felmet, MD: Gene Fisher, MD:

Lomy Frankel, MD: Howard Jeffries, MD: Bruce Greenwald, MD; Juan Gutierrez, MD:

Mark Hall. MD: Yong Y. Han, MD; James Hanson, MD; Jan Hazelzet, MD: Lynn Hemnan, MD; Jane Kiff, MD:
Niranjan Kissoon, MD: Alexander Kon, MD; Jose Irazusta, MD: John Lin, MD: Angie Lorts, MD:

Michelle Mariscalco, MD: Renuka Mehta, MD: Simon Nadel, MD: Trung Nguyen, MD; Carol Nicholson, MD:
Mark Peters, MD: Regina Okhuysen-Cawley, MD: Tom Poulton, MD: Monica Relves, MD: Agustin Rodriguez, MD:
Ranna Rozenfeld, MD; Eduardo Schnitzler, MD; Tom Shanley, MD; Sara Skache, MD: Peter Skippen, MD:
Adalberto Torres, MD: Bettina von Dessauer, MD: Jacki Weingarten, MD; Timothy Yeh, MD: Amo Zaritsky, MD:
Bonnie Stojadinovic, MD; Jerry Zimmerman, MD; Aaron Zuckerberg, MD

Crit Care Med 2009 Vol. 37, No. 2



Special Articles

Surviving Sepsis Campaign: International
Guidelines for Management of Severe Sepsis
and Septic Shock: 2012

E. Phillip Dellinger, MD'; Mitchell M. Levy, MD* Andrew Rhodes, MB BS?3; Dyillali Annane, MDY;
Herwig Gerlach, MDD, PhID"; Steven M. Opal, MD*; Jonathan E. Sevransky, MD"; Charles L. Sprung, MID?%
Ivor S. Douglas, MD¥; Roman Jaeschke, MD'?; Tiffany M. Osborn, MDD, MPH"'; Mark E. MNunnally, MID';
Sean R. Townsend, MD'"*; Konrad Reinhart, MD'"; Ruth M. Kleinpell, PhDD, RIN-CS'5;

Derek C. Angus, MD, MPH'; Clifford S. Deutschman, M, MS'; Flavia R. Machado, MD, PhID'S;
Gordon ID. Rubenfeld, MID'Y; Steven A. Webb, MB BS, PhDD?"; Richard J. Beale, MB BS*';

Jean-Louis Vincent, MDD, PhD??%; Rui Moreno, MD, PhID?**; and the Surviving Sepsis Campaign
Guidelines Committee including the Pediatric Subgroup™

PEDIATRIC CONSIDERATIONS IN SEVERE
SEPSIS (TABLE 9)

While sepsis in children is a major cause of death in industrialized
countries with state-of-the-art ICUSs, the overall mortality from
severe sepsis is much lower than that in adults, estimated at about
2% to 10% (497—499). The hospital mortality rate for severe sepsis
is 2% in previously healthy children and 8% in chronically ill chil-
dren in the United States (497). Definitions of sepsis, severe sepsis,
septic shock, and multiple organ dystunction/failure syndromes
are similar to adult definitions but depend on age-specific heart
rate, respiratory rate, and white blood cell count cutoff values
(500, 501). This document provides recommendations only for
term newborns and children in the industrialized resource-rich

setting with full access to mechanical ventilation ICUSs. i
Crit Care Med. 2013;41(2):580.
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WHAT IS BENEFIT OF USAGE OF SEPSIS GUIDELINES?

*100% survival when fluid resustation was provided to children
with denque shock

** Early Usage of 2002 guideline in the comunity hospital improved
newborns and children mortality from 38% to 8%

*** Usage of 2002 guideline with continous central venous O2 saturation
monitoring, and directed to maintance of Scvo2 >70%,
reduced mortality from 39% to 12%

*N Engl J Med. 2005 Sep 1;353(9):877-89., **Pediatrics. 2003 Oct;112(4):793-9.
***Intensive Care Med. 2008 Jun;34(6):1065-75
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GOLDEN HOUR

o Early regognation and treatmet is very important

2 First 1 hour resuscitation is critical

« Each hour delay in initiation of appropriate resuscitation significant increase
risk of mortality; odds ratio > 2 »

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

Pediatrics. 2003 Oct;112(4):793-9.
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Recognize decreased menial scatus and perfusion., r
Begin high low O4. Establish IV/10O access.

Imitial resuscitatiom: Push bolusces of 20 co'keg isobonic
saline or colloid up w & over 60 co'kg until perfusion improves or } IT Znad PV '-“
unless rales or hepaomegaly develop. ""'“'“p'*
Correct hypoglyvecemia & hypocalecemia. Begin antibbotics,

heck gL’

Fersistent catecholamine resistant shock: Fule oui and correct pericardial effusion . preumoihorax.,.
& intra-abcdominal pressure >12 mmiHg.
Consider pulmonary artery, PHOCCY, or FATD catheter, &for doppler ulirasound o guide
Auid, inotrope., vasopressor, vasodilator and bormonal therapies.,
Geoal C 1= 3 3% < 6.0 Liminimd
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A. INITIAL RESUSCITATION in 5 Minutes

. C H

A& SEpsIs
s save
s lives

o For respiratory distress and hypoxemia

v Start with face mask oxygen or if needed and available, high flow nasal cannula
oxygen or nasopharyngeal CPAP, if needed mechanical ventilation

o For improved circulation, peripheral intravenous access or intraosseus access can be
used when a central line is not available

- Initial therapeutic end points of resuscitation of septic shock:
Capillary refil of < 2 secs, normal blood pressure for age, normal pulses, warm extremities,
urine output > 1 mL/kg/hr and normal mental status.
Scvo2 saturation > 70% and cardiac index between 3.3 and 6.0 L/min/m2 should be targeted.

o Follow American College of Critical Care Medicine-Pediatric Life Suport quidelines

o Evaluate for and reverse pneumothorax, pericardial tamponade, or endocrine
emergencies in patients with refractory shock

Crit Care Med. 2013;41(2):580.



A. INITIAL RESUSCITATION in 5 Minutes

. C :
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(American College of Critical Care Medicine)

PUSH BOLUSES OF 20 cc/kg ISOTONIC SALINE OR COLLOID UP TO OVER
60 cc/kg PERFUSION IMPROVES OR RALLES OR HEPATOMEGALY DEVELOP

!

CORRECT HYPOGLEYCEMIA AND HYPERCALCEMIA, BEGIN ANTIBIOTICS

3

| |
FLUID REFRACTORY SHOCK




. INITIAL RESUSCITATION

. C :

A& SEpsIs
s save
s lives

If needed intubation should be done with using rapid sequence intubation
For sedation ketamine is preferable
Etomidate SHOULD NOT be used routinely

* Thiopental and propofol are associated with hypotension
should be avoided in children
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B. ANTIBIOTICS AND SOURCE CONTROL-I

o Empiric antibiotics should be administered within 1 hr of the idendification
of severe sepsis.

Blood cultures should be obtained before antibx therapy but this should not
delay initiation of antibiotics.

*  Antibiotics choice should be targeted with respect to epidemic and endemic
etiologies.

o Consider clindamycin and anti-toxin therapies for toxic shock syndromes
with refractory hypotension

o Early and aggressive source control

o Clostridum difficile colitis should be treated with enteral antibiotics if tolerated.
oral vancomycine is prefered for severe disease.

Crit Care Med. 2013;41(2):580.



Feature Articles

Duration of hypotension before initiation of effective antimicrobial
therapy is the critical determinant of survival in human septic shock*
Anand Kumar, MD; Daniel Roberts, MD; Kenneth E. Wood, DO; Bruce Light, MD; Joseph E. Parrillo, MD;

Satendra Sharma, MD; Robert Suppes, BSc; Daniel Feinstein, MD; Sergio Zanotti, MD; Leo Taiberg, MD;
David Gurka, MD; Aseem Kumar, PhD; Mary Cheang, MSc
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B. ANTIBIOTICS AND SOURCE CONTROL-II

o Children > 28 days of age who are normal host

Vancomycin (15 mg/kg, max 1 to 2 g) PLUS cefotaxime (100 mg/kg, max 2 g) OR
ceftriaxone

o Cildren > 28 days who are immunosupressed or at risk for infection
Pseudomonas spp

Vancomycin (15 mg/kg, max 1 to 2 g) PLUS cefepime (50 mg/kg) OR ceftazidime
o Children who have recently received broad-spectrum antibiotics

Vancomycin (15 mg/kg, max 1 to 2 g) PLUS Meropenem




FLUID REFRACTORY SHOCK

(American College of Critical Care Medicine)

L

BEGIN INOTROPE IV/IO

Dopamine up to 10 mcg/kg/min, Epinephrine 0.05 -0 0.3 mcg/kg/min

|

USE ATROPHINE/KETAMINE IV-IO-IM
To obtain central acces & airway if needed

REVERSE COLD SHOCK REVERSE WARM SHOCK
by titrating central dopamine or by titrating central norepinephrine

If resistant titrate central epinephrine l

Check?
SHOCK NOT TERSED?

CATECHOLOMINE RESISTANT SHOCK




CATECHOLOMINE RESISTANT SHOCK

m

BEGIN HYDROCORTISONE
If at risk for absolute adrenal insufficiency

v

MONITOR CVP in PICU, attain normal MAP-CVP & Scvo2 > 70%

v

COLD SHOCK WITH
NORMAL BLOOD PRESSURE

1. Titrate fluid & Epinephrine
Scvo2 > 70% , Hb> 10 g/dL

2. If Scvo2 still < 70%
add vasodilator with volume loading
(nitrovasodilators, milrininone,imrinone)
Consider levosimendan

COLD SHOCK WITH
LOW BLOOD PRESSURE

1. Titrate fluid & Epinephrine
Scvo2 > 70% , Hb> 10 g/dL
2. If still hypotensive consider norepinephrine
3. If Scvo2 still < 70%
consider dobutamine,milrininone,imrinone
enoximone or levosimendan

WARM SHOCK WITH
LOW BLOOD PRESSURE

1. Titrate fluid & norepinephrine
Scvo2 > 70% ,
2. If still hypotensive consider vasopressin,
terlipresin, or angiotensin
3. If Scvo2 still < 70%
consider low dose epinephrine

SHOCK NOT REVERSED?

—

PERSISTENT CATECHOLOMINE RESISTANT SHOCKI




PERSISTENT CATECHOLOMINE RESISTANT SHOCK

(American College of Critical Care Medicine)

RULE OUT AND CORRECT PERICARDIAL EFFUSION, PNEUMOTHORAX &/OR
intra-abdominal pressure > 12 mmHG

CONSIDER PULMPNARY ARTERY, PICCO OR FATD cathater &/or
doppler ultrasound to quide
fluid, inotrope, vasopressor, vasodilator and hormonal therapies

GOAL CARDIAC INDEX > 3.3 < 6.0 L/min/m2

SHOCK NOT REVERSED?

REFRACTORY SHOCK




REFRACTORY SHOCK

(American College of Critical Care Medicine)

j

EXTRACORPOREAL MEMBRANE OXYGENATION (ECMO)

Consider ECMO for refractory pediatric septic shock and respiratory failure

W AL

\‘I'Z[ . -

|

T
i rr,lJ -

Crit Care Med. 2013;41(2):580.



C. CORTICOSTEROIDS

o Consider hydrocortisone therapy in children with fluid refractory,
catecholamine resistant shock and suspected or proven absolute
adrenal insufficiency.

o No best method to identify adrenal insufficiency in children

( either baseline serum cortisol or adrenocorticotropin hormone stimulation testing)

_T_ ——
Fluid refractory shock: Begin inotrope IV/I0. /;m.- I._..|.II1:I:;H-\.._
use propine/ketamine P10 |'" dopnmins up o ”'-.I
o ohitain central access & airway il needed, 10 meg/kg/min. '|
Reverse coldd shenck by titrating central dopanmane ’l,. Epinephirenes
or. if resiztant, tirate central epanephrine / 005 10 ”-_3
Heverse wavem shook by tiirpfing ceniral norepincphrine. “:LF'.I"*F""T__!.//

shock not reversed?
[ ] /
Catecholamime resistant shock: Bcgi@cmi:mn:

if at risk for ab=solute adrenal insufficieresy

'T"

Crit Care Med. 2013;41(2):580.
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D. PROTEIN C AND ACTIVATED PROTEIN CONCENTRATE

2 No reccommendation as no longer available

Crit Care Med. 2013;41(2):580.
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E. BLOOD PRODUCTS AND PLASMA THERAPIES

o Similiar hemoglobin targets in children as in adults

Low superior vena cava oxygen saturation shock < 70%
Hb levels of 10 g/dL are targeted.

- After stabilization and recovery from shock and hypoxemia
Hb > 7g/dL be considered.

Crit Care Med. 2013;41(2):580.



F. GLYCEMIC CONTROL

o Control hyperglycemia using similar targets as in adults < 180 mg/dL

Glucose infusion should accopany inslulin therapy in newborns and children

Crit Care Med. 2013;41(2):580.
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G. DIURETICS AND RENAL REPLACEMENT THERAPY

o Use diuretics to reverse fluid overload when shock has reseolved.

If unsuccessful, continous venovenous hemofiltration or intermittent dialysis
to prevent greater than 10% total body weight fluid overload.

Filtrate

<

Glomerulus

l Urine out

Crit Care Med. 2013;41(2):580.



J. DEEP VEIN THROMBOSIS (DVT) PROPHYLAXIS

o No recommendations on the use of DVT prophylaxis in prepubertal
children with severe sepsis.

Deep Vein Thrombosis (DVT)
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Crit Care Med. 2013;41(2):580.



K. STRESS ULCER PROPHYLAXIS

o No recommendations on the use of stress ulcer prophylaxis in prepubertal
children with severe sepsis.

Desophagus

Lowwver
oezophageal
sphincter

Duodenal ulcer

zastric (or stomach) ulcer

Crit Care Med. 2013;41(2):580.



L. NUTRITION

o Enteral nutrition given to children who can be fed enterally, parenteral
feeding in those who can not.

Crit Care Med. 2013;41(2):580.
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” World Federation of Pediatric Intensive LOG IN

h & Critical Care Societies
Pediatric Sepsis Initiative

a quan environment

where ai! children have access
to a high standard of care.

Sepsis Forum Sepsis Guidelines Sepsis Bundle Registry

Join the discussion and ask Find out how vou can diagnose and Enter your bundle details in the

guestions at the WFPICCS Forum. manage sepsis and septic shock Sepsis Bundles Registry and help us
using our guidelines and videos. eradicate sepsis.

» ENTER » ENTER a-."ruu are here

Help Us

Enter yvour bundle details in the Sepsis Bundles Registry and help us eradicate sepsis.

To beqgin, either LOG IN or CREATE AN ACCOUNT.
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> Decrease incidence of sepsis by at least 20%
> Achive routine sepsis screen in at least 2/3 of acute health systems and primary care units
> Improve survival rates of sepsis at least 10%

> Improve public and professional awereness of sepsis

> Access to appropriate rehabilitation services for sepsis survivers



Evaluation of cormmon sources of sepsis

Suspected site

Sy im ptoms ) sigms

Microbiologic evaluatiomn

Upper respiratory tract

Loww er respiratory tract

rimary tracc

Wascular catheters: arterial,

central venous

Indwelling pleural catheter

Wwound or burm

Skin/soft tissu=

Central nervous system

Sastrointestinal

Intraabdominal

Peritoneal dialysis (P
catheter

Senital track

Joint

Pharynaeal imnflammation plus
exudate = swellimng and
vwmphadenopathy

Productive couagh, pleuritic
chest pain, consolidative
auscultatory findinas

Fewer, urgency, dysuria, loim
Dain

Redness or draimnags at
imsertion site

Redness or draimagse at
imnsertion site

Inflammation, edema,
erythema, discharae of pus

Ervthema, edema,
vwmphangitis

Signs of menimnaseal irritation

ASbdominal pain, distension,
diarrhea, armnd wvomitimng

Specific abdominal
swymptoms/signs

Cloudy P fluid, abdominal
pain, fewver

Wvormen: Low abdominal pain,
waginal discharge

Mern: Dywsuria, frequerncy,
urgency, urge incontinence,
cloudwyw urine, prostatic
tendermaess

Pain, warmth, decreased
ramngs= of maotion

Throat swab for aerobic culture

Sputum of good guality, rapid
iNnfluenza testing, urinary
antig=en testing (=a.
prneumococcus, legionella)l,
quantitative culture of
protected brush ar
bronmnchoalveolar lavaagse

Urime microscopy showing
Dy uris

Culture of blood (from the
catheter and a peripheral site]),
culture catheter tip (fF
remowed))

Culture of pleural fluid
(chrouah catheter), culoure of
catheter tip (Of remaoweaed)

Gram staimn and culture of
draining pus, wournd culture
not reliable

Culture blhister fluid or draimmina
pus; role of tissuse aspirates
not prowven

CSF microscopy, protein,
alucose, culture, bacterial
antigenrn test

Stool culture for Salmonella,
Shigella, and Campvylobacter

Acrobic and anaserobic culture
of percutanceouslhy or surgicallby
drained abdominal fluid
collections

Cell count and culture of PD
fluid

WWomen: Endocervical anmnd high
waginal swabs onto selective
media

Men: Urime Gram stain and
culture

Arthrocentesis with cell counts,
Gram staim, anmnd culture

CSF: cerebrospinal fluid; PD: peritoneal dialysis.

Adaopted o : Cofraery 3, Microbdodloogic reguriiremientts for studies of sepsis.
(eds), Cfindical Tijafs for the Treatment of Sepsis, Sopringer—-\Verfag, Berfirr,

T Sibbalfad W, Vilncernt T
Io9as, o732,




Recorrmrmrendations for stepwise rmmanagernrrent of hermodymamaic suappport i
imnfants amnd childremn with sepsis

W FwmiEw Pecognize decreasad mental statuers arnd perfuasicom.
- I Begin high flowv 5. Establish WO acocess.
— v
I J— J— J— = —— —— —— —— —— —— —— —— —— —— — N N N N N
= rwmAE Tmitial resuscitatiomn: Push boluses of 20 coc/ka
= [ ] isotomnic salimne or colloid up to anmnd owver IF Zrecd I
— S0 oo leg until perfusion iIprowves or unlaess - - i":_l =
. S rales or hepatomegaly dewelop. Correct re=-
p— hywpoglhrcamia and hypocalcarmia. Baegin antibioktics.
T
=5 Shock Mot rewversed?
- N s
= [~ - - - — — — — — — — — — — — — T — — — —
A S swmiEn Fluid refractory shock: Begin inaotrope IWATO. Chose rareoge:
— [ ] Use atropines lcaetarmime I'vy IO IM to obtain Doparmime ap bo
3 central access and airveay if mesded. Lo rmvogy’ koo rmianm
Raewvearse coalfld shook by bbratimg central dopamime epinaephrime
— o if resistant, titrate central epinephrine. O.0S to 0.3
or Ravaersese warrm shock by bGtrating central norepirnephirimea. v koo rmiam.
=0 ] T
[ Shock ot reversed =
E [ Catecholamiimne resistant shock: Begin hydrrocortisocmne
. if at risk for absolubte adrenal iInsufFficiemncy
— -L
= | Momitor CWP im PICU. Adtasin morrmal MAaP—-CwP and Scowei o == 70 percemit. |
|
a» ¥ + 3
= Cuonlid shochk wweikhs Canlid shochk wwikhs Wy shoeckc vkl
(4 =3 mormaal bhblood presssare:s loww blood pressanre: loww bBlood pressasre:
(-1 1. Thitrabte Hwid aced 1. Titrabte Awuid aced 4. Titrabte flwuid amd
epinephrime., ScwOs epinaephrime, Scwls morepimephrrime,
=70 percaent, Halb =70 perceaent,. Hglb Scwidy 7D peercernt.
ar = A0 gudl. = A0 gudl. 2. IF =till hwpotbtemnsive .
13 2. If ScwilD, =Eill Z. IF =till hypotensinve, considar wvasopraessin.
- =TT perco=nt,. add consider naorepimnephrines. terlipressin or
wasodilatocr 'Itl'ith 3. If ScwOs skill arrgicternsim.
wolume loading —=FO percent,. consider S IF ScwOa stEll
— ':rl_'tr_’I:ﬁT'T-DUElEGI_:'IIEI‘I_:DrE: dobutamine, milrinomne, =7F0 percent, consider
o ;:Lﬁ:lr-:r;:i-lmr:.r;?;e, Encl—::_.ilr:“mrle c-rr.- lowme dose epimnephrirnee.
- lewosirmearndarn.

I I I
T
Shock ot reversed =

Persistendt: catecholamiimne:s resistandt shock:

FPules cowt and corrmect pericardial effusicon. prorreamaothorazx,. amd
intra-—abdominal pressure =12 mmHg. Consider pulrmonary sty
PICETy, or FATD: catheter: anddfor Dopeler ultrasocwund 8o guide fllwid.

o bropee, wasopresson wasodilabor and hormonal therapies.
Goal CI >2.2 and <5.0 LS min/mZ.

—
[
[ -

T
Shock ot reversed =

Refractory shochk: EChMC

Pediat

Algorithhm for time sensitive, goal-directed stepwise management of hemodymnamic
support imn iNnfamnts amnd childremn . Proceed to next step if shock persists. (1) First howur

goals—Restore and maintain heart rate thresholds, capillary refill =2 sec, amnd mormal
blood presswure in the first houryemergency departcment. Support oxygenatiomn and
wentilation as appropriate. (2 Subseguent Nntensive care unit goals—IF shock is mot

reversed, intervene to restore amnd maintaimn normal perfusion pressure (mean artcerial
pressure [MAaP]-central venous pressure [CwWiP]l) Tor age, central venous O, saturation

=70 percent, and CI >3.3, <&.0 LymMin M2 in pediatric imntensive care unit (PTCU).

Hab: hemoglobimn; PICCO: pulse comntouwur cardiac output; FATED: femoral arcerial chermodilution
ECMHMO: exbtracorporeal maeambranse oxvaenation: CI: cardiac index; CRRT: continuous renal
replacement cherapy; IW: imtravenouwus; IO: iNnterosseocowus; IM: imncramuuscularr.

Remproa e Wik prerrriissiory ot s Broerfey 7. Carcilifo 74, Choorrg B et af. Cffmdcaf oractice pararmetbers
Ffiour fFrermiodyirarriic swroport of pediatrdc arnag reorratalf seobic sHhoaock s 2007 apdate oy e Adrrrericanry
Coffege of Critiocal Care Medifocimne., Codtb Care Med 2009 FFraas. Coowyrigfat S 2009 Liopirmnoott PEeaiYasarms
S P R e =



Pediatric Advance Lifes Support septic shock algorithm

- Recognize altered mental statwus and perfusion

- Giwe oxygen and support ventilation, establish
wascular access and begin resuscitation according
to PALS guidelines

- Consider WVBG or ABGS, lactate, glucose., ionized
calcium, cultures, CBC

First ¥

First howr: Push repeated 20 mbL/ kg boluses of isoctonic

fuid up to 2, 4, or more boluses based on patient responss

Additional therapies:

- Correct hypoglycemia and hypocalcemia

- Administer first-dose antibiotics STAT

- Consider ordering STAT vasopressor drip amd
stress—dose hydrocortisonea™

v

Consider T es Fluid responsive (ie, mormalizaticmn
myaniitoring of blood pressure and/or perfusion?)

¥ Mo
Begin vasoactive drug therapy and ttrate to corrmect
hypotensicon/poor perfusion: consider establishing
arterial and central venowus access
- MNormotensive: Bagin dopamins
- Hypotensive vasodillated {(vwarm) shock:
Begin norepinephrime
- Hypotensive vasooconstricted (cold) shock:
Begin epinephrine rather than norepinephrine

L

I Ewvaluate Scwvoz: goal Scwos sat >70 percent?
L

Socwza =70 paercent Scwoz <70 percent Scwoz =70 parcemt
Low BP NMNormal BPyY Loww BPYpoocr perfusion
“warm shock™ poor perfusicn “Cold shock™
Additicnal fAluid bolus=s Transfuse to Hgbh =10 g/dL Transfuse to Hgbh =10 g/dL
O ptimize arberial oxygen sabturation Optimize arterial oxygen saturation
Morepinephrine +/- vasopressin additional Auid boluses Additional fluid boluses
Consider milrinocrme or nitroprusside Consider epinephrine or
Consider dobutamine dobutamine + norepinephrine

= NOTE: Fluid refractory and dopamine- or norepinephrine-dependant shock defines
patient at nsk for adrenal insufficiency. Draw baseline corbtisol; consider ACTH stimulation
test if unsure of Nneed for steroids. If adrenal insufficiency is suspected give hvdrocortisone
=2 ma/Ska bolus IV maximum 100 mag.

Reprinted witfh permiission from: American Acadermy of Pediatrics, Amrerican Heart Associatior.
Managementt of Shock. Tn: Pediatric Advanced Life Supoport Prowvider Manwal, Chameides [,
Samson RA, Schexnayder S, Hazinski MF (Eds), American Heart Association, 201 1. Cooyvright o

2031 1 Armmrerican Heart Associgation.



Sepsis-induced hypotension is defined as a systolic blood pressure (SBP) <90 mmHg or
mean arterial pressure (MAP) <70 mmHg or a SBP decrease >40 mmHg or less than

two standard deviations below normal for age in the absence of other causes of
hypotension

Septic shock — Septic shock is defined as sepsis-induced hypotension persisting
despite adequate fluid resuscitation, which may be defined as infusion of 30 mL/kg of
crystalloids (a portion of this may be albumin equivalent).



Multiple organ dysfunction syndrome — Multiple organ dysfunction syndrome (MODS) refers
to progressive organ dysfunction in an acutely ill patient, such that homeostasis cannot be
maintained without intervention. It is at the severe end of the severity of illness spectrum of
both SIRS and sepsis. MODS can be classified as primary or secondary:

Primary MODS is the result of a well-defined insult in which organ dysfunction occurs early
and can be directly attributable to the insult itself (eg, renal failure due to rhabdomyolysis)
Secondary MODS is organ failure that is not in direct response to the insult itself, but is a
consequence of the host’s response (eg, acute respiratory distress syndrome in patients with
pancreatitis)

There are no universally accepted criteria for individual organ dysfunction in MODS. However,
progressive abnormalities of the following organ-specific parameters are commonly used to
diagnose MODS and scoring systems are used to predict ICU mortality [5]:

Pa02/FiO2 ratio

Platelet count

Serum bilirubin

Serum creatinine (or urine output)

Glasgow coma score

Hypotension

RISK FACTORS — Th


http://www.uptodate.com/contents/sepsis-and-the-systemic-inflammatory-response-syndrome-definitions-epidemiology-and-prognosis/abstract/5
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C. FLUID RESUSCITATION

o |Initial resuscitation of hypovolemic shock

Push boluses of 20 cc/kg isotonic saline or colloid up to over 60 cc/kg until
perfusion improves or unless rales or hepatomegaly develop.

Recognize decreased mental status and perfusion. ?
Begin high low O, Establish V10 access.

0 minute

Initial resuscitation: Push boluses of 20 co'kg isotonic

saline or colloid up 1o & over 60 co'kg until perfusion improves or | ’ ]”.""i PIV start
unless rales or hepatomegaly develop. ; motrope.

Correct hypoglyveemia & hypocalcemia, Begin antibiotics,

e —

5 minutes

Crit Care Med. 2013;41(2):580.



Definitions

* Infection * Severe Sepsis
Inflammatory response to - Sepsis
microorganisms, or - Organ dysfunction
I_nvaS|on of normally sterile + Septic shock
tissues

* Systemic Inflammatory Sepsis | | |

Response Syndrome (SIRS) ' HypOtenSIon deSpIte ﬂU|d
resuscitation

Systemic response to a
variety of processes

* Sepsis
Infection plus
132 SIRS criteria

Bone RC et al. Chest. 1992;101:1644-55.



PATHOGENS: SEPSIS Estimated frequency”
Gram-positive bactena 30-50%
Meticillin-susceptible 5 arreus 14-24%
o Community aquired Meticillin-resistant & auraus 5-11%
Other Staphw ococous spp 1-3%
Streptococous preumoniae 0-12%
o2 Nosocomial origin Other Streptococas spp 6-11%
Enterococous spp 3-13%
Anaarobes 1-2%
Other gram-positive bactena 1-5%
Gram-negative bactena 25-30%
E coli O-27%
Pseudomanas agrugnosa B-15%
Kebsiello pnewman iae 2-T%
Other Enterobacter spp b-16%
Haemophilus influenz ae 2-10%
Anaerobes 3-7T%
Other gram-negative bactera 3-12%
Fungus
Candida albicans 1-3%
Other Candida spp 1-2%
Yeast 1%
Parasites 1-3%
Vinuses 2-4%
*From published clinical tHals™" and epldemiokagical studles
Table 1: Main pathogens in septic shock




Sites of Infection in Severe
CAanain

o 1 2 3 4 5 6 7 8 9 10

Angus et al, Crit Care Med 2001; 29: 1303-10




Category A MNMonindustrialized
Settimg With Chilld Mortality
Rate =30 of 1,000 Children

Table 1. Administrative bundle

Clean water provided Yes[ 1 Noll
Rural/urban health workers provided Yes[ 1 Noll
Immunizations provided Yes[ 1 Noll
Zinc/vitamin A supplementation provided Yes[1 Noll

Clinical practice parameter bundle

Parent education provided on signs to call for health worker Yes[ INol

Tachypnea, poor feeding, diarrhea Yes[ INol

Five days of intramuscular gentamicin and oral cotrimoxazole Yes[ INo INAL
(or trimethoprim-sulphamethoxizole)

Oral World Health Orgamization hydration Yes[ INoLINAL]

Oral antimalarials in malaria belts Yes[ INo INAL

NA. not applicable.



Category B: NMonimndustrialized

Settimg With Chilld Mortality
Rate —30 of 1,000 Childrem

Table 2. Administrative bundle

Clean water provided

Rural/urban health workers prowvided

Immunizations provided

ZincHitamin A supplementation provided

Pronade hospital emergency roomy'clinic stocked with IV flusds (D10, normal saline,
lactated Ringers)

¥Yes1 MNol
Yes[1 Nol
¥es 1 MNall
¥es1 MNal
Yes[1 Mol MALC]

Albumin (malaria belt) ¥es 1 Nall
IV catheters ¥es 1 Nal
IV antibiotics/antimalarals Yes 1 MNaoll
Oovgen with high-flow capabilities (pneumonia) Yes[1 Naol
Clinical parameter bundle
Parent education provided on signs to call for health worker Yes 1Mol
Tachwvpnea, poor feeding, diarrbhea Yes 1Mol
Five days of intramuscular gentamicin and oral clotrimaxazole and oral Yes Mol INAL]
World Health Orgamization hydration
Oral antimalarials in malaria belts Yes Mol IMNAL ]
Capillary refill restored to =<2 secs and blood pressure restored to normal Yes 1Mol
in EDVArst hour
Admimister IV fluids in EDVirst half-hour for stage ITLTV shock Yes Mol INAC]
Administer IV antibiotics/antimalarials if appropriate in EDVfrst hour Yesl INol IMNA ]
Administer high-flow oxygen/masal continuous positive alrway pressure in Yes Mol INAL]
EDvfirst hiour for tachwvpnea’pneumonia
D10 with sodium administered at maintenance to prevent hyvpoghycemia Yes 1Mol

IV. intravenous; ED, emergency department; MA, not applicable.



Category C: Industrialized
Developing Nation

Table 3. Administrative bundle

EDvintensive care unit available for patients Yes 1 Nol1
High-flow oxygen/nasopharvngeal continuous positive airway pressure Yes 1 Nol1
available to all patients
Ventilator available for all patients Yes 1 Nol1
Peripheral and central IV catheters available to all patients Yes 1 Naoll
Inotropes available for all patients Yes 1 Nall
Intravascular pressure monitoring available for all patients Yes 1 Nall
Superior vena cava or inferior vena cavaRA pressure, oxvgen saturation Yes 1 Noll
monitoring available for all patients
Dialysis available for patients Yes 1 Noll
Infusion pumps available Yes 1 Nol1
Clinical parameter bundle
Capillary refill restored to =2 secs in ED/first hour Yes[ Nol]
Blood pressure restored to normal in EDVfirst hour Yes Nall
Administer IV fluids in EDVfirst half-hour for stage IV shock Yes INo[INA
Administer IV antibiotics/antimalarials if appropriate in ED/first hour Yes INo[INA
Administer high-flow ooygen/nasopharvngeal continuous positive Yes INo[INA
airway pressure in EDVfirst hour for tachypnea/pneumonia
D10 with sodium administered at maintenance to prevent Yes[ Nal
hypoglvcemia
Fluid resuscitation =20 mLkg up to 60 mLkg administered in first Yes INo[(INA
hour if appropriate
Peripheral epinephrine administered in first hour if appropriate Yes INo[INA
Central epinephrine for cold shock/norepinephrine for warm shock in Yes INo[INA
first hour if appropriate
Mormal mean arterial pressure—central venous pressure and superior Yes INo[INA
vena cava or inferior vena cava/MA oxygen saturation ==70% targeted
in intensive care unit
Absolute adrenal insufficiency treated with steroids Yes INo[INA]
Ketamine used as sedation agent for intubation/central line placement Yes INo[(INA
Ventilator provided for respiratory failure Yes INa[INAL]
Tidal wolume maintained at 6-8 mlL/kg Yes Mol INALT
Appropriate (sensitive) antibiotic administered in first 2 hrs Yes INa[INAL]
Immunosuppressants held if using immune suppressive therapy Yes INo[INA]
Hyperglvcemia controlled by insulin Yes INo[(INA
Intravenous immunoglobulin/clindamycin administered for toxic shock Yes INa[INAL]
(group A Streptococcus or Staphylococcus)
Surgical nidus removed if appropriate Yes INo[INA




Category D: Industrialized
Developed Nation

Table 4. Administraftive bundle

ElNintensive care unit awvailable for patients
High-flow oxygennasopharyngeal confinuows positive aireay pressure available
to all patients
YVentilator available for all patients
Peripheral and central I catheters available to all patients
Infusion pumps available
Invoiropes available for all patiemts
Intravascular pressure monitoring available for all patients
Superior vena cava or inferior vena cavalA pressure’mopien saburation
meanitoringt availahle for a]laiaﬁenu
Cardiar cubtput monitoring awvailable for all patients
Contineows renal replacement therapy available for all patients
Plasma exchange available for all patients
Extracorporeal membrane oxypenation available for all patients
High-flow oaypgen ventilation available for all patients
Inhialable mitric meide available for all patients for persistent pulmonarny
hypertension of the newborn
Clinical parameter bundle
Capillary refll restored o =2 secs in EDffirst howr
Elood pressure restoted to mormal in EDVfirst howr
Admimister TV fluids in EDfirst half-hour for stage T[ILTV shock
Administer IV antibioticsfantimalarials if appropriate in EINGArst hour
Administer high Aow @opien in EIViirst hour for tachypmea or [:uwu.r.lmma.
D10 with sodium administered at maintenance to prevent ':E'p-ng;'t
Fluid resuscifation =20 ml./kg up to 60 ml'kg administer ef howr if
appropriate
Peri epinephrine administered in first hour if a i
Cen puEphEne for cold shockfmorepine phrine ﬁ:?pruﬂmnmamck in farst
howur if appropriate
Normal mean arterial pressure—central venous pressure and supsTior vena
cava or inferior vena cavaliA oxyien saturation =70% targeted in
intensive care unit
Absolufe adrenal insufficiency treated with steroids
Hetamine used as sedation agent for infubation/central line placerment
Yentilator d for respirat failure
Effective lea]%z it D.Ela:_ 6-8 ml'kg
Appropriate |(sensitive) antibiofic administered in first 2 hrs
[n'unun-:-mp-prz‘smh held if using immune suppressive therapy
Wmm controlled by insulin
oiws Immunaglobubhindclindammycin administered for toxic shock
(group A Streptococcus or Staphylococcus)
Su nidhss remaoved if appropriate
Cardiac index maintained between 3.3 and 6.0 usingt American College of
Critical Care Medicine guidelines
Conbtineous renal replacement therapy used for Auid overload amd
mulficrgan failure before 3 days if appropriate
Plasma exchange used to treat Lhmmb-:-qrt-:-pen‘ia—i:mh_mtd multiorgan faihare
until resolution of throm penia
High-flow mxygen ventilation used if peak inspiratory pressure =35 cmH O
[nhalabhle nitric oxide wsed for persistent pulmonary hypertension of the
newbarn
Exfracorporeal membrane moygenation wsed for refractory cardiopulmonary
failure

Yesl ] Nal ]
Yes 1 Mol

Yesl 1 Mol l
Yesl ] Nal ]
Yes 1 Mol l
Yesl ] Naoll
Yes 1 Mol l
Yesl] Naoll

Yesl ] MNal ]
Yesl 1 Mol ]
Yes ] Nall
Yesl 1 Mol l
Yesl ] Nall
YWesl ] MNal ]

Yesl ] Nal ]
Yes 1 Mol l
Yesl 1 Mol 1 NACT
Y1 Mol 1 MAC]
Yesl 1 Naol 1 NALCT
Yesl ] Nall
Yesl 1 Naol 1 NALCT

Yesl ] Mol NALC]
sl Mol 1 MAC]

Yesl ] Mol 1 NALT
Y Mol 1 MAC]

Yesl 1 Naol 1 NALT
Yesl 1 Mol 1 MNACT
Yesll Mol 1 MAC]
Wesl 1 Mol 1 MACT
Yesl 1 Mol 1 MACT
Yesl 1 Naol 1 NALT
Yesl 1 Mol 1 MACT
Yesl 1 Mol 1 NACT

Yesl 1 Mol 1 NACT
Yesl ] Mol 1 MACT

Yesl 1 Mol 1 NACT
Yesl 1 Mol 1 NACT

sl Mol 1 MAC]
Yesl ] Mol 1 MACT

Yesl 1 Mol 1 NACT

ED, emergency department; IV, intravenous; NA. not applicable; BA. right abriam.



Pediatric Adwvance Lifes Support septic shock algorithm

- FRecognize altered mental status and perfusicon

- Siwe oxygen and support wventilaton. establish
wvascular access and begin resuscitation according
to PALS guidelines

- Consider WVBG or ABS, lactate, gluco=se, icnized
calcium, cultures, CBIC

First

v

howr

First howr: Push repeated 20 mL kg boluses of isoctonic

fluid up to 2, 4, or more boluses based on patient response

Additional therapies:

- Correct hypoglyocemia and hypocalcemia

- Administer first-dose antibiotics STAT

- Consider ordering STAT vasopressor drip amd
stress—-dose hydrocortisona™®

v

Consider T es

e mitorimg

Fluid responsive (ie. mormalizaticmn
of blood pressure and/or perffusion?)

¥ Mo

Begin wasoactive drug therapy and titrate to correct

hypotensicons/pocr perfusion: consider establishing

arterial and central venous access

- MNMormmotensive: Begin dopamine

- Hypotensive vasodillated (vwarm]) shock:
Begin norepinephrime

- Hwypotensive vasoconstricted (cold) shockk:
Begin epinephrine rather than norepinephrine

L

I Ewvaluate Scwvozr goal Scwvoz sat =70 percant?

L

v

Scwoo & 0 pancent
Lowe BP
“warm shock™

L

¥

Sowoz = 70 percent
Mormal BPRS
poocr perfusion

L

L

Scwoz <70 parcemi
Loww BPYpoor perfusion
"Cold shock™

v

Additional Auid bolusas

Morepinephrine +/- vasopressin

Transfuse to Hgbh =10 g/dL
Dptimize arbterial oxygen saburation
Additional Auid boluses

Consider milrinocme or nibroprusside
Consider dobutamine

Transfuse= to Hgbh =10 g/dL
Optimize arterial oxygen saturation
Additional fluid boluses

Consider epinephrine or
dobutamine 4+ norepinephrins

= NOTE: Fluid refractory and dopamine- or norepinephrine-dependaent shock defines
patient at risk for adrenal insufficiency. Dravw baseline cortisol; consider ACTH stimulation
test if unsure of neaed for steroids. If adrenal insufficiency is suspected give hwvdrocortisone
=2 maska bolus IV: maximum 100 mao.
Reprinted witfh permiission from: Armerican Academy of Pediatrics, Armerican Heart Associatior.
arnagerrrent of Shock. Tn: Pediatric Advarnced Life Supoport Prowvider Manoual, Chameides [,

Samsorn RA, Schexnayder S, Hazinski MF (Eds), American Heart Association, 201 1. Coopyright ©

207 I Armerican Heart Associgation.




Rapid overwview of rapid sequence intubation in childremn

Preo>Xxygenatiomn

Baegin preoxygenation as soon as the decision to intubate is considered.
Sodminister oxvgen at the highest concentration available.

Preparatiomn

Identify conditions that will affect choice of medications.

ITdentify conditions that will predict difficult intubation or bag-mask ventilation.
Assemble equipment anmnd check for function.

Developn contimagency plan for failed intubation.

Pretreatmeni

Atropine: all childremn =1 ywear, children =5 yvears receiving succinychaolimne, and older children receiving a second dose of
succinylcholine. Dose: 0.02 maSlg IV (maximuoum simngle dose 0.5 mg, minimuom 0.1 mgy if mo IV accocess, can be given IM).

Lidocaimne: Optional for imncreased imtracranial pressure. Dose: 1.5 maska IV (maximuoum dose 100 mal). Give 2 to 3
minutes before intubation.

Sedation

Etomidate: Safe with hemodyrnamic instability, neuroprotective, transient adrenal corticosuppression. Do ot use
routimnely im patients with septic shock. Dose: 0.2 magSkg IW.

Ketamine: Safe with hemodwynamic instability if patient is not catecholamine depleted. Use in patients with
bronmnchospasm and septic shock. Use with caution imn patients with increased imntracranial pressure. Dose: 1 to 2 maslkg
IV. (If mno IW access, can be given IM dose: 2 to 7 maskegl.

Midazolam: Time to clinical effect is longer, inconsistenthy iNmnduces uNconsciousNness. Mayw cause hemodynamic instability
at doses required for sedation. Dose: O.2 to 0.2 maSg IV Omaximuum dose 2 mg, onset of effect requires 2 to =
minutes).

Thiopental: NMeuroprotective. Do Nmot use with hemodynamic imnstability. Dose: 3 to 5 malkkg IwW.™

Paralytic

Succinycholimne: Do mnot use with chromnic myopathy or denervating Nneuromuscular disease; 48 to 72 howrs after burnm,
crush, or denervating injury; malignant hyperthermia; or pre-exisiting hyperkalemia. Dose iNnfamnts anmnd vyoung Chlldren
=2 r'r'l-:_:],.-"l{-:_:] I, older children: 1 to 1.5 mag/Skg IV. (If IV access unobtainmnable, cam be given IM, dose: 2 to 5 magsSkagl.

Rocuroniwum: se for childremn with contraindication for succinyilicholine., Suggested dose: 1 moska IV (ranges 0.5 to 1.2
makal.”

Protection anmnd positiomnimag

Maimntain manual cervical spimne immobilization during intubation iNn the trauma patient.

If cervical spine imnjury is mnot potentially present, put the patient in the "sniffing position™ (e, head forward so that the
external auditory canal is antenor to the shoulder and the Nnose and mouth point to the ceilling). Apply cricold pressure
wwhern the child is uNnconscious. Remowe cricoid pressure it it causes airvway obstruction or difficulty viewina the laryms.
If used, mMmaintain cricoid pressure until tracheal tube position is verified.

Positionimng, with placement

Confirm tracheal tube placement with end-tidal CO2Z2 detection anmnd auscultation.

Postintubation Mmanagenent

Chest radiograph for tracheal tube placement; provide ongoing sedation (eg, midazolam), analgesia (g, fentarmnyl 1 mcg
per kilograml, and, if indicated, paralysis.®

If I access unobtainable, iNntraosseous administration of drugs listed is feasible (Nno data for ketamine).

= mot awvailable in the United States and Canada.

= Wecuronium may be used in children with contrammdications to succinylcholine and when rocurconium is Nnot available.
Suggested dose for RSI: 0.15 to 0.2 maSka. Patients may experience prolonged anmnd unpredictable duratiomn of paralvsis
at this dose.

S If decompensation after successful iNntubation use DOPE MmMoemonic to find cause:

Dislodgement of the tube (right mainstem or esophageal)

Obstruction of tube

Pneumothorax

Equipment failure (ventilator malfuncbion, oxygen disconnmnected or mnot ond.

muoo




C. INOTROPES/VASOPRESSORS/VASODILATORS

m]

in children who are not responsive to fluid resuscitation.

'T

15 minutes Fluid refractory shock: Begin inotrope [V/10.
us¢ aropineketamine 1V/10/1M
foy oblain central access & airway if needed,
Reverse colil shook by ttrating central dopamine
or, If resistant, Gtrate central epinephrine
Reverse warm shock by titrating central norepinephrine.

60 minutes

gl

Begin peripheral inotropic support until cental venous access can be done

chrse range:
dopamane up lo
0 mcg/kg/min,
epinephiring
005 10 01,3
mic2 kg min,

Crit Care Med. 2013;41(2):580.



Pediatric Advance Lifes Support septic shock algorithm

- Recognize altered mental statwus and perfusion

- Giwe oxygen and support ventilation, establish
wascular access and begin resuscitation according
to PALS guidelines

- Consider WVBG or ABGS, lactate, glucose., ionized
calcium, cultures, CBC

First ¥

First howr: Push repeated 20 mbL/ kg boluses of isoctonic

fuid up to 2, 4, or more boluses based on patient responss

Additional therapies:

- Correct hypoglycemia and hypocalcemia

- Administer first-dose antibiotics STAT

- Consider ordering STAT vasopressor drip amd
stress—dose hydrocortisonea™

v

Consider T Tes Fluid responsive (ie, mormalizaticmn
myaniitoring of blood pressure and/or perfusion?)

¥ Mo
Begin vasoactive drug therapy and ttrate to corrmect
hypotensicon/poor perfusion: consider establishing
arterial and central venowus access
- MNormotensive: Bagin dopamins
- Hypotensive vasodillated {(vwarm) shock:
Begin norepinephrime
- Hypotensive vasooconstricted (cold) shock:
Begin epinephrine rather than norepinephrine

¥

I Ewvaluate Scwvoz: goal Scwos sat >70 percent?
L

Socwza =70 paercent Scwoz <70 percent Scwoz =70 parcemt
Low BP NMNormal BPyY Loww BPYpoocr perfusion
“warm shock™ poor perfusicn “Cold shock™
Additicnal fAluid bolus=s Transfuse to Hgbh =10 g/dL Transfuse to Hgbh =10 g/dL
O ptimize arberial oxygen sabturation Optimize arterial oxygen saturation
Morepinephrine +/- vasopressin additional Auid boluses Additional fluid boluses
Consider milrinocrme or nitroprusside Consider epinephrine or
Consider dobutamine dobutamine + norepinephrine

= NOTE: Fluid refractory and dopamine- or norepinephrine-dependant shock defines
patient at nsk for adrenal insufficiency. Draw baseline corbtisol; consider ACTH stimulation
test if unsure of Nneed for steroids. If adrenal insufficiency is suspected give hvdrocortisone
=2 ma/Ska bolus IV maximum 100 mag.

Reprinted witfr permriission from: American Acadermy of Pediatrics, Amrerican Heart Associationrn.
Marnagement of Shock. I Pediatrnic Advanced Life Supoort Prowvider Manwal, Chameides [,
Samsor RA, Schexnayder S, Hazinski MF (Eds), American Heart Association, 203531,

2031 1 Armmrerican Heart Associgation.
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. MECHANICAL VENTILATION

o Lung-protective strategies during mechanical ventilation



J. SEDATION/ANALGESIA/DRUG TOXICITIES

o Sedation usage recommended in critically ill mechanically ventilated ones

2 Monitor drug toxicity because reduced drug metobolism in children with sepsis



,Post Sepsis Six"
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GLOBAL NEWBORN AND CHILD SEPSIS INITIATIVE
Bundles A-D

A Child mortality = 30/ 1,000
B Child mortality < 30 /1,000
C Developing nation
D Developed nation

Rotterdam and St Mary's
Report 1-25% mortality with
Meningococcal Septic Shock
with 1% hour resuscitation and
transport (was 20-22%)

Sao Paolo reports reduction
in mortality from 40% to 12%
In Septic Shock with Scv(,
Guided to 70% with fluid,
Inotropes, pRBCs

Fluid Resuscitation
Inotrope infusion

Mechanical Ventilation

C Available to All (PICU)

Kenya reports 4%
mortality with Malaria,

Thailand reports Vietnam reports 0 -1%
B0% drop in 1%t Hr IV Fluids and Antibiotics mortality with
maortality with O, / np CPAP Dengue Shock
NP high flow O, Available in Emergency Clinic with IV fluid

for Pneumonia B resuscitation

(was 24-60%)

Immunizations, Potable Water, Nutrition
Zinc, Vitamin A
IM Antibiotics available to All through HCW

A i
Gandchiroli,India reduced neonatal mortality from 16% to 2% with HCW + IM Abx

Figure 1. The sepsis initiative administrative bundles pyramid. This pyramid demonstrates the
administrative recommendations according to levels of health resources from the health resource-
scarce (level A) to health resource-abundant (level I)). The foundation of care is level A. It is expected
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