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European Resuscitation Council Guidelines for Resuscitation 2015 \!) CrossMatk
Section 6. Paediatric life support

lan K. Maconochie®*, Robert Bingham?, Christoph Eich®, Jesus Lépez-Herce¢,
Antonio Rodriguez-Nunez®, Thomas Rajka’, Patrick Van de Voorde¢, David A. Zideman",
Dominique Biarent’, on behalf of the Paediatric life support section Collaborators!




PBLS ERC 2010 vs 2015

Paediatric basic life support

Paediatric basic life support

UNRESPONSIVE?

Shout for help

. 2

Open airway Open airway

Not breathing normally?

S rescue breaths

' No signs of life?
NO SIGNS OF LIFE?

I
15 chest compressions

2 rescue breaths
15 compressions

2 rescue breaths ‘
15 compressions
-_——— 0 Call cardiac arrest team

. — or Paediatric ALS team
Call cardiac arrest team or Paediatric ALS team after 1 minute of CPR

15 chest compressions

Fig. 6.1. Paediatric basic life support algorithm for those with a duty to respond to
paediatric emergencies. Fig 6.1. Pasdiatric basic life support algorithm




PALS ERC 2010 vs 2015

Paediatric Advanced Life Support Paediatric Advanced Life Support

Unresponsive?
Not breathing or only occasional gasps Unresponsive?

Not breathing or only occasional gasps

\ 4

CPR (5 initial breaths then 15:2)
Attach defibrillator/monitor
Minimise interruptions

Assess

rhythm -

Return of
spontaneous
circulation

1 Shock 4 J/Kg H

Immediately resume: [ Immediate pest cardiac
CPR for 2 min

arrest treatment
+ Use ABCDE approach
Minimise interruptions G Sed tionand
wenulaton
- Iwstigatians
» THwal oo gLt Cause

During CPR
«Ensure high
«Flan actions b

nd Capnegraphy
o when achaanced sitway in place

mmediately resume:
CPR for 2 min
Minimise interruptions

Call Resuscitation
Team
() min CPR first, if alone)

CPR (5 initial breaths then 15:2)
Attach defibrillator/monitor

Call Resuscitation Team
(1 min CPR first, if 2lone)

Minimise interruptions

Non-shockable
[PEA/Asystole)

1 Shock 4 J/Kg

Immediately resume:
CPR for 2 min
Minimise interruptions
At 3" cycle and 5% cycle
- . consider amiodarone
shock resistant VF/pVT

DURING CPR
Ensure high-quality CPR: rate, depth, recoil

= Plan actions before interrupting CPR

®Give oxygen

=Vascular access (intravenous, intraosseous)

= Give adrenaline every 3-5 min

B Consider advanced airway and capnography

= Continuous chest compressions when advanced
airway in place

S Correct reversible causes

Assess rhythm

Return of
spontaneous
circulation

Immediately resume:
CPR for 2 min
Minimise interruptions

REVERSIBLE CAUSES

= Hypoxia

= Hypovolaemia

" Hyper/hypokalaemia, metabolic

= Hypothermia

= Thrombosis (coronary or pulmonary)
= Tension pneumothorax

= Tamponade (cardiac)

" Toxic/therapeutic disturbances

Fig. 69. Paed:




KPR u deti ERC 2015 guidelines

» OdporucCenia nepriniesli zasadni zmenu v
postupoch detskej KPR

» JednoznaCne vSak treba vyzdvihnut zasadné
zlepsenie EBM hodnoty odporuceni

= Nova stratégia pristupu k tvorbe, vyuCbe a
implementacii odporuceni do praxe



KPR u deti ERC 2015 guidelines
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European Resuscitation Council Guidelines for Resuscitation 2015 \!j(mmk
Section 10. Education and implementation of resuscitation

Robert Greif®-*, Andrew S. Lockey”, Patricia Conaghan*, Anne Lippert“, Wiebe De Vries*®,
Koenraad G. Monsieurs "%, on behalf of the Education and implementation of
resuscitation section Collaborators'




PBLS ERC 2015 guidelines

= Resuscitacia laikom:
30 : 2 alebo iba kompresie hrudnika

» Resucitacia zachrancom so zodpovednost'ou
zadetl: 15:2

= Resucitacia zachrancom s povinnost'ou
resucitovat: 15:2



PBLS 2015 - ERC vs AHA

ormal No nor
athing, Look for no breathing breathi
s puilse or only gasping and check has pul
pulse (simultaneously).
Is pulse definitely felt
within 10 seconds?

No breathing
or only gasping,
no pulse

5 rescue breaths
wWithessed sudden
collapsea?

lm,

CPR
1 rescuer: Begin cycles of
30 compressions and 2 breaths
(Use 15:2 ratio if second re ar arrives.)
Use AED as soon as it is available

'

After about 2 minutes, if still alone, ac
emergency response syste

not already cone).

.




PBLS — CAB vs ABC

Swiss Medical Weekly

Formerly: Schweizerische Medizinische Wochenschrift

The European Journal of Medical Sciences

Original article | Published 6 September 2013, doi:10.4414/smw.2013.13856
Cite this as: Swiss Med Wkly. 2013;143:w13856

ABC versus CAB for cardiopulmonary
resuscitation: a prospective, randomized
simulator-based trial

Stephan Marsch®, Franziska Tschan®, Norbert K Semmer”, Roger Zobrist, Patrick R Hunziker”, Sabina Hunziker”

2 University Hospital of Basel, Switzerland
e University of Neuchatel, Switzerland

¢ University of Berne, Switzerland

¢ AMTS Luceme, Switzeriand

Table 1: Timing of events.
T e A8 =55
Check airway (sec)

Check pulse (sec)

Mask positioned on face (sec)

Start of rescue breaths (sec)

Start of first 30:2 cycle (sec)

Length of first 30:2 cycle (sec)

nd of first 30:2 cycle (s 63 + 17 45 + 10 0.0001
1st Defibrillation (sec) 154 =77 138 £43 0.18

Data (means * SD) are time intervals between time 0, defined as first touch of the patient by one of the rescuers and the cccurrence of the event specified.




Bystander CPR for Pediatric OHCA

Non-cardiac Cause: 71% of 5178 OHCAs

-

Lancet. 2010 Apr 17,375(8723):1347-54. doi: 10.1016/S0140-6736(10)60064-5. Epub 2010 Mar 2.

Conventional and chest-compression-only cardiopulmonary resuscitation by bystanders for children who have
out-of-hospital cardiac arrests: a prospective, nationwide, population-based cohort study.

Kitamura T', lwami T, Kawamura T, Nagao K, Tanaka H, Nadkarni VM, Berg RA, Hiraide A;

Fire and Disaster Management Agency.

+ Author information

Abstract

implementation working

PBLS — CAB vs ABC

roup for All-Japan Utstein Reaqistry of the

BACKGROUND: The American Heart Association recommends cardiopulmonary resuscitation (CPR) by bystanders with chest compression only for
adults who have cardiac arrests, but not for children. We assessed the effect of CPR (conventional with rescue breathing or chest compression only)

by bystanders on outcomes after out-of-hospital cardiac arrests in children.

30-day Good Neurologic Survival

CC+RB CC only No CPR
45/624* 6/380* 53/2719
7.2% 1.6% 1.9%

Bystander CPR for Pediatric OHCA

30-day Good Neurologic Survival

Cardiac Cause: 29% of 5178 OHCAs

CC+RB CC only No CPR
28/282* 14/158* 14/339
9.9% 8.9% 4.1%




PBLS — CAB vs ABC

All, P <0.0001

® Chest compression only

m Standard

Survival




KPR u deti — hibka kompresii

= Najmenej 1/3 hibky hrudnika (predozadného
priemeru)

4 cm



KPR u deti — defibrilacia a AED

Nedefibrilovatel'ny rytmus je u deti najCastejSie pritomnou
arytmiou (asystolia, bradykardia < 60 min-! bez znamok
cirkulacie, bezpulzova elektricka aktivita - BEA)

Ak je pritomna VF alebo bezpulzova VT je indikované
pouZitie defibrilatora aj AED

Casta pri nahlom kolapse adolescentov a u deti s ochorenim
srdca

Bifazicky vyboj s davkou 4 J/kg; AED s vystupom 50 — 75 J

Minimalizacia preruSovania kompresii, pokracovat’ aj pocas
nabijania defibrilatora



PBLS — AED

= Vek > 8 rokov — AED pre dospelych, bez nutnosti
redukcie vyboja

= Vek 1 — 8 rokov — pediatricke elektrody, redukcia
vyboja na 50 — 75 J; pri nedostupnostt AED pre
dospelych

= Vek < 1 rok — pouzit' len ak vyrobca jeho pouzitie
odporuca; limitovan¢ Stadie



PBLS — AED




PBLS — dusenie, aspiracia

Paediatric Foreign Body Airway Obstruction Treatment

Assess severity

Ineffective cough

Unconscious Conscious

Open airway 5 back blows
5 breaths 5 thrusts
Start CPR (chest only for infants)
(alternative abdominal and
chest for child >1 year)

Effective cough

Encourage cough

Continue to check
for deterioration
to ineffective cough or
until obstruction relieved




PALS —

= VySetrenie

prevencia zastavenia obehu

a terapia kazdého dietata v kritickom stave

sa riadi principom ABCDE pristupu

= A — kontro!
= B — kontro!

s C — kontro]

a a udrzanie priechodnosti DC
a a zabezpecCenie dychania
a a zabezpeCenie cirkulacie + cievny vstup

= D — kontro!

a vedomia + glykémia + toxikologia

» E — kompletne vySetrenie pacienta + anamnéza



Pediatric Early Warning Score

Irritable

Behaviour OR
Parents concerned

Capillary refill time 1-2 | Capillary refill time 3 Sapllany O Ame Y seeoncs

seconds seconds Tachycardia 220 above normal

Cardiovascular

Rate >10 above mean Rate >20320ve ean

OR :
Normal rate, no Using accessory lntercostca,l;ecessmg
Respiratory recession or tracheal muscles Tracheal tu
tug OR OR 9

Oxygen requirement -
o 2 Oxygen requirement >40% FiO,
>30% FiO; or 4L/min or 6L/min

ADD 2 extra
points for: Ya hourly nebulisers OR persistent vomiting following surgery

Actions from PEWS Normal Ranges for Paediatrics

| Score [ Actions I |HeartRate |Mean Respiratory Rate
|2 | Qualified nurse to review immediatel
_ Qualified nurse to review immediately
Increase frequency of observation
4 Qualified nurse to review immediately

OR Score SHO or StR to review within 60 minutes
increased by 2 Inform Consultant Paediatrician of patient
following Consider High Dependency Care
intervention

Adapted from: PEWS used at Frimley Park Hospital NHS Foundation Trust




PALS — prevencia zastavenia obehu

= Zabezpecenie priechodnosti DC, udrZzanie
oxygenacie a normoventilacie

= Pomocky — BMV, LMA, OTI

= Velkost’ ETI kanyly — vek diet’at’a + 4 / 4

= Hibka zavedenia — vel’kost’ kanyly x 3

= Monitorovanie diet'at’a pulzovou oximetriou

» Pouzitie EtCO,



PALS — prevencia zastavenia obehu

= Esencidlne je zabezpecenie cievneho pristupu

= [. v. pristup je najefektivnejsi na podavanie liekov,
tekutin a odber vzoriek

» Ak nie je mozne zabezpecit' 1.v. vstup do 60 sekund je
okamzite indikovany 1.0. pristup

» Tekutinova resuscitacia — bolus 20 ml/kg t.hm.
1zotonického balansovany krystaloidu

= Pouzitie roztoku glukozy — len pr1 potvrdene;
hypoglykemii



PALS — intraosealny pristup




PALS - lieky

= Adrenalin
= liek 1. vol'by

= davka: = 0,1ml/kg (1:10 000)
= | ml ampulu (1:1000) zriedit’ do 10 ml striekacky (1:10000)
Iml/ 10 kg

= maximalna jednotliva davka 1 mg

= Amiodaron
= antiarytmikum prvej vol'by
= pouZitie: lieCba refraktérnej VF alebo bezpulzove; VT
= po 3. defibrila¢nom vyboji —



PALS - lieky

= Atropin

» bradykardia spdsobena vagovym tonusom alebo cholinergne
posobiacimi lieckmi

= Kalcium

» hypokalcémia, predavkovanie blokatormi kalciovych kanélov,
hypomagneziemia a hyperkaliémia

= Magnézium
= hypomagneziémia alebo torsades de pointes VT

= Lidokain/mezokain
= antiarytmikum druhej vol'by



PALS - lieky

» Bikarbonat sodny
= prolongovana KPR so zavaznou MAC
= Hyperkaliémia
» Intoxikacia tricyklickymi antidepresivami

» Esencialny lickom PALS je 100 % kyslik
= uvod resucitacie 100 %
=« po ROSC udrziavat’ satO, 94 — 98 %



PALS ERC 2015

Paediatric Advanced Life Support

Unresponsive?
Not breathing or only occasional gasps

CPR (5 initial breaths then 15:2)
Attach defibrillator/monitor
Minimise interruptions

Call Resuscitation Team
(1 min CPR first, if alone)

Assess rhythm

Shockable Non-shockable
(VF/Pulseless VT) (PEA/Asystole)

Return of

1 Shock 4 J/Kg spontaneous
circulation

Immediately resume: IMMEDIATE POST Immediately resume:
CPR for 2 min CARDIAC ARREST CPR for 2 min

Minimise interruptions TREATMENT

At 3" cycle and 5% cycle ® Use ABCDE approach
consider amiodarone = Controlled oxygenation
shock resistant VF/pVT and ventilation
" |nvestigations

Minimise interruptions

= Treat precipitating cause
= Temperature control

DURING CPR REVERSIBLE CAUSES
® Ensure high-quality CPR: rate, depth, recoil " Hypoxia
® Plan actions before interrupting CPR = Hypovolaemia
= Give oxygen = Hyper/hypokalaemia, metabolic
= Vascular access (intravenous, intraosseous) = Hypothermia
= Give adrenaline every 3-5 min = Thrombosis (coronary or pulmonary)
= Consider advanced airway and capnography = Tension pneumothorax
= Continuous chest compressions when advanced ® Tamponade (cardiac)
airway in place = Toxic/therapeutic disturbances
= Correct reversible causes




PALS ERC 2015

CARDIAC ARREST: NON SHOCKABLE RHYTHM

2min‘ 2 min ' 2 min ‘ 2 min . 2 min ‘
; o : o

1° 2° . 3° 4 .5

v v v

Adrenaline Adrenaline Adrenaline
0.01 mg/kg 0.01 mg/kg 0.01 mg/kg

Ventilate / Oxygenate
Vascular Access 1O / IV
Drugs
Intubation




PALS ERC 2015

CARDIAC ARREST - SHOCKABLE RHYTHM

Shock Shock Shock Shock Shock Shock Shock Shock
4)/kg  4J/kg 4)/kg  4J/kg 4)/kg  4J/kg 4)/kg  4)/kg

2 min 2 min 2 min 2 min 2 min

PRRYT X7 X~ 2 i

v v v

Adrenaline Adrenaline Adrenaline
0.01 mg/kg 0.01 mg/kg 0.01 mg/kg

v v
Ventilate / Oxygenate
Vascular Access 10 / IV Amiodarone Amiodarone

Drugs 5 mg/kg 5 mg/kg
Intubation




PALS ERC 2015

DURING CPR

® Ensure high-quality CPR: rate, depth, recoil

® Plan actions before interrupting CPR

® Give oxygen

® Vascular access (intravenous, intraosseous)

® Give adrenaline every 3-5 min

® Consider advanced airway and capnography

® Continuous chest compressions when
advanced airway in place

m Correct reversible causes



PALS ERC 2015

REVERSIBLE CAUSES

® Hypoxia

® Hypovolaemia

® Hyper/hypokalaemia, metabolic

® Hypothermia

® Thrombosis (coronary or pulmonary)
® Tension pneumothorax

® Tamponade (cardiac)

® Toxic/therapeutic disturbances




Poresuscitaéna starostlivost’

= Uspesna KPR po prolongovanom hypoxicko -
iIschemickom ROSC vytvara v organizme dietata
neprirodzeny patologicky stav, ktory vyzaduje
Specializovanu starostlivost’

» Jedna sa o komplexnu starostlivost’ s cielom Uplného
neurologického zotavenia

= Hlavhym cielom je zvratit poSkodenie mozgu a
myokardidlnu dysfunkciu, systémove ischemicko -
reperfuzne poSkodenie a perzistujicu primarnu
pri¢inu zlyhania



Poresuscitacéna starostlivost’

» Myokardialna dysfunkcia
- pomerne Casta po prolongovane)] KPR aj u deti
- cielom je vyhnut’ sa hypotenzii

= Prioritou je hemodynamicka stabilizacia optimalizaciou
cirkulujiceho objemu a vazoaktivnou podporou na
dosiahnutie adekvatnej tkanivovej perfuzie

= Sledovanie hemodynamickych parametrov (CO, MAP,
SVV, SVR, etc,), s€éroveho laktatu a ScvO; resp. SvO»

= Akceptovatel'nou alternativou je meranie invazivneho
TK s udrziavanim vekovo Specifickych tlakov



Poresuscitacéna starostlivost’

» Oxygenacno - ventilaCna stratégia
- dosiahnut’ artériovi normoxiu a normokapniu
- ciel'om je vyhnut’ sa hypoxii a hypokapnii

» Zachovanie normoventilacie stratégiou protektivne;
UVP

= Hyperventilacia zvySuje vnutro hrudnikovy tlak a
znizuje cerebralnu a koronarnu perfuziu

= Nie je presne urCena odporucena hladina PaCO; pre
deti, avSak existuyja Studie, ktor¢ dokazali suvis s
hypokapniou a horSim neurologickym outcome



Poresuscitacéna starostlivost’

» Teplotny manazment a terapeuticka hypotermia
- hypotermia je prinosna pre novorodencov 1 dospelych
- cielom je vyhnut’ sa hypertermi

= V detskej populacu sa podl'a odporuceni akceptuju obe
stratégie — terapeuticka hypotermia 32 - 34° C 1
kontrolovana normotermia 36 - 37,5° C

» Klinicke studie zatial' nepotvrdili Statisticky vyznamny
rozdiel pre primarny outcome niektorej z nich

= Teplotny manazment dietata ma byt vedeny tak, aby
sme sa vyhli hypertermii > 37,5° C 1 hypotermii < 32° C



Poresuscitacéna starostlivost’

» Glykémia
- vyhnut' sa hypoglykemii 1 hyperglykémi a
udrziavat’ normoglykémiu

» Hypoglykémia 1 hyperglykémia mozu zhorsit
neurologicky outcome a je potrebn¢ sa 1m
vyhnut’

» Rovnako aj tesn¢ udrzZiavanie normoglykemie
sa ukazalo vo viacerych rozsiahlych studiach
ako Skodlive



Poresuscitacéna starostlivost’

» Neuroprotektivna starostlivost’
- plne indikovana po prolongovanej KPR
- ciel'om je zabranit’ sekundarnemu poskodeniu mozgu

= Nie je presne odporuCeny rozsah a spOsob monitorovania
mozgovych funkcii resp. parametrov po ROSC

= A] s ohl'adom na ostatné¢ poziadavky poresuscitacne;]
starostlivosti sa u dietata vyzaduje analgosedacia, elimindcia
neziaducich stimulov, negativna tekutinova bilancia a
cerebroprotektivny rezim

= Monitorovaniec na nasom pracovisku predstavuje - NIRS,
SvjO2, klinickeé neurologicke sledovanie, CT a MRI, v
ojedinelych pripadoch monitorovanie ICP/CPP
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