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// 5 phases of Cardiac Arrest

//

. Pre-arrest

. No Flow

. Low Flow

. Resuscitation

. Long term rehabilitation




// 1: Pre-arrest

//

. Optimise community education regarding
child safety

. Optimise patient monitoring

. Prioritise interventions to avoid progression
of respiratory failure to cardiac arrest




Pre-arrest

” . Prompt recognition of shock and respiratory

failure and early intervention
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// 2. No Flow(Arrest)

//

. 30% children receive bystander CPR in US

. In Singapore, only 22.9% of children
received bystander CPR (Tham and Chan

2005)

. One of the positive predictor of survival
was bystander CPR p=0.03

DO SOMETHING!




// 3. Low Flow (CPR)

//

. Push Hard

. Push Fast

. Full chest recoll

. Minimise interruptions

. Don’t overventilate




// 4. Resuscitation(lmmediate):

Quality of CPR

(rate of 100/min, 10 ventilations/min)
Airway:

Cuff vs uncuff ETT

Room air vs 100%
Circulation:

Standard Dose Epinephrine vs High Dose
Epinephrine

Post resus management
eg hypothermia




/ Paediatric Resuscitation

NRC Recommendations




// Call first vs Call fast

//

. If alone, do 5 cycles of CPR before activation

of EMS

. If arrest is withessed and sudden, Guidelines

2005 recommends calling first before starting
CPR

NRC:

For simplicity of teaching, 5 cycles of CPR (~ 2
minutes) before calling EMS for all children and

infants




CPR

Compression Rate and Ventilations

OLD NEW

* Single rescuer * Single rescuer
— Adults 15:2 — Adult, Child, Infant now

— Child and infant 5:1 are all 30:2 with
compression ratio of ~

100/min

Why change?
One universal compression-ventilation ratio of 30:2 limits the
time between compressions and breaths and increases the
number of compressions given and reduces the likelihood of
hyperventilation, minimizes interruptions in chest
compressions for ventilation, and simplifies instruction for
teaching and skills
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Evidence

“‘Bystander” chest compressions and assisted
ventilation independently improve outcome from piglet

asphyxial pulseless “cardiac arrest’
Berg RA et al. Ciculation 2000:101;1743-1748

TABLE 4. Outcome Data

CC+Y H¥ W No CPR
ROSEC 10410 B0 B0 4110
ROSC (=2 min 101045 410 B0+ a0
1-h survival 1040 B0 B0 4110
24-h surdvd a0 a0 B0+ a0
24-h naurcloglcAly normal BAE 410 0T a0

ROSC (=2 mim Indcates ROSC dulng rd 2 minutes of Dystander CPR.
Values are numbar of animas.

*F=0.05 ¥ No CPR; 1P=0.0M vs No CPR; $A=0.007 ¥ No CPR; §P<=0.01
¥s CC and V comblned.




Paediatric BCLS

CPR Sequence Adult & Older Child (~1-8yrs) Infant (< 1yr)
(layperson) children

Establish Unresponsiveness, Immediately After 5 cycles of CPR After 5 cycles of CPR
activate EMS

Open Airway Head-tilt, chin lift Head tilt, chin lift Head-tilt, chin lift

Check for breathing, if breathing,
place in recovery position. If not
breathing or agonal breathing:

Initial breaths AR LRI o NIl 2 breaths at 1 second per | 2 breaths at 1 second per
breath breath breath

Compression landmarks Lower half of sternum Lower half of sternum 1 FB below intermammary
line

Compression method Heel of 1 hand: other Heel of 1 hand, with or Ring and middle fingers
hand on top without other hand on
top

Compression depth ~1/2 to 1/3 depth of chest  ~1/2 to 1/3 depth of ~1/2 to 1/3 depth of chest
chest

About 100/min About 100/min About 100/min

Compression-ventilation ratio 30:2 30:2 30:2

Foreign Body: Conscious Abdominal thrust Abdominal thrust 5 back blow-5 chest thrust

Unconscious CPR, but to look for Foreign Body before breaths




Adult & Older
children

Head-tilt, chin lift
(iaw thrust if neck/HI)

CPR Sequence

(healthcare)
Open Airway

Check for Breathing. If not
breathing/ agonal breathing:

Bag & Mask 12 breaths per minute if for

rescue breathing only

Check for Circulation: Pulse
check

Carotid pulse

Compression landmarks  Lower half of sternum

Compression method | Heel of 1 hand: other hand

Compression depth 1/2 to 1/3 depth of chest

Child (~1-8yrs)

Head tilt, chin lift
(iaw thrust if neck/ HI)

20 breaths per minute for
rescue breathing only

Carotid pulse
Lower half of sternum

Heel of 1 hand, with or
without other hand on top

~1/2 to 1/3 depth of chest

Infant (< 1yr)

Head-tilt, chin lift
(Jaw thrust if neck/HI)

20 Breaths per minute rescue
breathing.

Brachial pulse

1 FB below intermammary line

Infant: Ring and middle fingers
Neonate: 2 thumbs

About 100/min About 100/min About 100/min

Compression-ventilation ratio
minute without stopping
compression

Ventilate 8-10 breaths per

Ventilate at 10 breaths/min

without stopping
compression

Ventilate at 10 breaths/min
without stopping comp.

In newly-born, 3:1 ratio of
about 90 compressions and 30
breaths per minute




Unconscious Choking Victim

OLD NEW

Child received 5 e Adult, child and
abdominal followed by infant all receive 5
checking the mouth chest thrusts

Infant received 5 back after repositioning
blows and 5 abdominal the head fails to

thrusts followed by deliver a breath
checking the mouth

Why change?
While case reports have demonstrated success in relieving FBAO with
abdominal thrusts, higher airway pressures can be generated by using
the chest thrust rather than abdominal thrusts.

Langhelle A, Sunde K, Wik L, Steen PA. Airway pressure with chest compressions versus Heimlich manoeuvre in recently dead
adults with complete airway obstruction. Resuscitation. 2000; 44: 105—-108.

Guildner CW, Williams D, Subitch T. Airway obstructed by foreign material: the Heimlich maneuver. JACEP. 1976; 5: 675-677.

Ruben H, Macnaughton Fl. The treatment of food-choking. Practitioner. 1978; 221: 725-729.




Cardiac Arrest in

Children (Advanced)

I
.

VT/IVF . Check ABCs: CPR
* Secure Airway
Ventilate with 100% oxygen

Shock once 2 J/kg Obtain vascular access
Attach monitor/defib if available

AED if >1yr old
Resume CPR 5 cycles ¢

* Adrenaline every 3-5 mins ongoing

Check rhythm, if still shockable arrest _
Give adrenaline and 0.1 ml/kg 1:10,000 adrenaline IV/1O

Resume CPR immediately
CPR 5 cycles

l
v

Check rhythm, if shockable
Drugs like adrenaline
One shock 4J/kg within 1 min of drug
Resume CPR
Consider antiarrhythmics: amiodarone,
lignocaine,magnesium




Standard Dose Epinephrine vs
High Dose Epinephrine

68 children double blind

v

Survival after 24 hours
SDE 20.6% vs HDE 2.9%

12 in HDE: no survival

Asphyxia group 30 children <:
18 in SDE: 7 survival

NRC: High dose adrenaline no longer routinely recommended
except ET dose

Sao Paulo Perondi NEJM 2004




ypothermia

Good neurological outcome at 6 months:
95% in hypothermia vs 39% normothermia

SA Bernard NEJM 2002

Hypothermia: Shivering, increase O2 demand

Rewarming : Vasodilatation, hypotension

NRC: avoid hyperthermia




Newborn Resuscitation

Algorithm for Newborn Resucitation

Approximate time Birth

Clear of meconium?
Breathing or crying?
Good muscle tone?
Color pink?

Term gestation?

Routine care
Provide warmth
Clear airway
Dry

No

Provide warmth

Position, clear airway* (as
necessary)

Dry, stimulate, reposition
Give O, (as necessary)

Breathin

rate, and color HR > 100 Supportive care
A

[ Evaluate respirations, heart
and pink

| Apnea or HR < 100

Provide positive-pressure entilatina -

and pink

HR < 60 HR > 60

Provide positive-pressure ventilation*
Administer chest compressions

HR < 60

*Endotracheal intubation may be

Administer considered at several steps

epinephrine™




Oropharyngeal and nasopharyngeal suctioning of meconium-stained neonates before
delivery of their shoulders: multicentre, randomised controlled trial
Nestor E Vain

Suction No suction Relative
(n=1251) risk (95% ClI)

Need for mechanical
ventilation for MAS 24 (2%) 18 (1%) 0-8 (0-4-1-4)

Need for ETT, suction 106 (8%) 113 (9%) 1-1(0-8-1-4)
and PPV in the delivery room

Pneumothorax 1.0 (0-2-5-0)

Duration of mv 5-1, 4.9 (n=21) 4.2, 4-6 (n=14)
(days) in infants with MAS (mean, SD)




// Automated External Defibrillator (AED)

Evaluates the victim’s ECG

Determines if a “shockable”
rhythm is present

Charges the “appropriate”
dose

When activated by operator, [¥
delivers a shock

Provides synthetised voice
prompts to assist the
operator




ILCOR Advizory Statement

Use of Antomated External Defibrillators for Children:
An Update
An Advizery Sintement From the Pediairic Advanced Life Support Task
Force, Intermaticnal Lixizen Commirtes on Eesnscitafon

W riliag dirsap
KA Heomon, MUT; LA Hag, BU°; B g, MEHS FELEAT

Yiombkore al the PALS Dack Feaon
[ Fiwvend, 8007, & Cocesdn, S0, BUF. Hemrele, BH, MEN®, B, Hdory, kD, 9. badoured, B T"
0. bachal, B0 APHE; 1 Tiblwlls, MIEES], A0 Fae W00 4 Tes, W04 [ Sdemanm, MIREST
Lol isemal Crniriuisre
rary Pola, PRO® K Umerk, PED, CPRP L Adlare, WO

1L Heoemmeeslaiioas = et bl e o iecaneeinted P Soli et d v dw
(o el baii of U pibiBabid deidiecs o dis, e Mallake OVl Sy e ks (T
Fidlir o advased LM Sappeat (Fald ) Task Foded ol thai o
bnwvatiewal Diidien Comanrae o Beisciasen (L
OOR G b mets e Palowing roorwmindiles [0 Irsducilan
i it Thai el dopaadi wad dwde Ue 20 LOCR -

i - . . o e o Bl poaclia | e of A4 b ok

= AL T O CE TR e T YRR T :

chilldiem | o1a 0 oy of mE ehe BEE o ges of E-‘:.-; ?uﬁ*&ﬁl: ::?:;;:":JL#;E
scaiben Dlall Uw davicn deoald dilisir 8 el g, e ek e o AT by emrmiiichonad g antans
dom Tha udedads dmnos dpdicen sed 08 oy The Bealbed S e of ARD b acalar it
dir e efoidd dewasianed bagh apeciicns (o pedaui kgL P e i pars o g Pt b now s raalsy. This
wrilabb rbdbrd B Rl e reorneen Slivey of @ i ;.'..r.‘l-li.lu o it o e of AFT
vl P wodivdiali b thia e 1 TS TR SRR TN EE ST PO (7 ST Y o e |

i o bl e e e W ] D il T

T nhfiten s b e o ElEg o e AR b aile
= Cpealy Ueld b Ee B W e 1S T B - by il el % e
e B (o g ikal da e of ARG W oo
=l yoar of ige Fardenals for AFD Use
= For n b rewcsdr ipondisg 1o 8 child widhont age of Tha i sy drars s wm of saeviva | e VF e wodil s
swcdiban S ek SdtE © Wl G T O - Eul Lum gy Uwd claps adl difle laxa Oaval
v of | mdad o CPH Bl o abar antcd, e ai Fsipia el Bl ®ilE Ul (i | owdvasil of sl e
mlAEEg S ey k] e M i e [0 Rt TR TH = F R C T I |
a irachag Bw A0 RS T TS PP FREPE TSR B I T

Tiw & warewn Howd deyemai e walon rrme 1B ee o0 i me ol o peieessl rlae ) o clerers del mae rer w8 rosdb ool o ewwalke
ey e pe Tl v smeee e ol e rraey pes. Sosisels el sl w2 e poep e el
= vy e ol i @ Dy ey Gy el | s g e i el an oved m e el melhien 0 s

Thea: vimiryssi s aprery ol b i Ameryem Exee o 0 seioe Be may Sdva s el Coerkeamay s e mn Friees U] BT A el s v
a wvrdably vy omley B DES TS 1T mbi morway G dmarvem Sl Somemen Fubeo bbrvasae T dhveedds A Dl TE
TR AP Ak vl Fa DT OO Te e e skidmal wproia op i P s sl BECC o 1D TR i m be R TR LD
= e ey ol A b A LR AT e vl e b v T s i i b g m slesmea o nl e
oyl e Dmmie ¥V T3 A

o oy "o o Howrd Spmm o " Fom epeae B e w0 el [ ers sk o rewd o Bradorn Sbeos [Foee eul Gk Pevolee e
ol ol |5 arvlin el Hrs Donlasi Seen s m s sl Rl marean Hewrd Crasiaee,

Tiaa: wkon wewwn baxa i 1 ik Ciod o e b DT e 0] Facmew el o e b 00T e of Rvacaaum

0| el HHED | R R

ST b e A Hewres S omemee, ba Do e S ookee e o] Pk, ewl Roes Bewaer el el il

e i s eliakle m g rew reew iefosa b wg ERS0 TR LA LA T AHHEE 0H | L

1}

Use of automated external defibrillators for children: an update.
An advisory statement from the Pediatric Advanced Life Support
Task Force, International Liaison Committee on Resuscitation

R. Samson*' R. Berg!, R. Bingham? PALS Task Force®
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1. ILCOR recomm endations

Omn the basis of the published evidence to date, the
Padiatric Advancad Life Support (PALS) Task Foree of
the International Lisison Committee on Resusatation
(ILCOR) has mads the following recommendation
{October 2002}

& Automated external defibrillators (AEDs) may be
used for chikdren 1-8 years of age who have no sigms
of circulation, Ideally, the device shoukd dehiver a
pediatric dose. The arrhythmia detection algorithm
used in the device should demonstrate high specifiaty
for pediatric shockable thythms, 12 it will not
recommend delivery of a shock for nonshockable
rhythms {Class 11h).

In addition:

& Currently, there is insuffident evidence to support a
recommendation for or agunst the use of AEDs m
children < 1 year of age.

@ For alone rescuer respondmg to a child without signs
of circulation, the task foroe contmues to recommend
provision of 1 min of CPR before any other action,
such as activatmg the emergency medical services
(EMS) system or attaching the AED,

* Comresponding author. Present address: Department of Pedia trics,
1501 M. Camphell, Tuscon, AZ EST24-5073, TUSA Tel: + 1520626
GE0E; fa: 15206266571

E-mad address: raamsongpedsaroma.edu (R. Samson).

! American Hert Association.

? Furopean Resuscitation Coundl

¥ PALS Task Foree: I Biarent (ERCL A Coovadia (RUSAL MF.
Hawdimeki (AHA), RW. Hideey (AFA), V. Madimmi (AHA), G
Michal (HEFC), I Tibhalk (ANZCOR), A G Rex (IAHFECLAR), 5.
T (HEFC), I Zideman (FRC) Abo additioma] cminbubors: Jemy
Potis (AHA), K. Usark (AHA) D Atldns (ATLAL

# Defibrillation is recommended for documented ven-
tricular fibrillation (VIF)/pulseless ventricular tachy-
cardia (VT) (Class 1),

2. Introduction

This statement expands and clarifies the 2000 ILCOR
recommendations about the potzntial use of AEDs in
children, The need for this update has become critical, A
rrowing number of AEDs for adults are bemg placed in
public access settmgs, and the use of AEDs by non-
traditional responders & inaeasing. The likelibood for
use of AEDs insmaller { = 25 kg), younger{ < & yearsof
age) patients is now a reality. This statement provides
the rationale for development of AED=, outlines ques-
tions about the efficacy and safety of AEDs used in
smaller, younger children, and summarizes recent efforts
to justify the wse of sxisting or modifisd AEDs in
smaller, younger children.

2. Rationale for AED use

The primary determinant of survival from VIV cardise
arrest 1= the tme interval from collapse wmtil defibrilla-
tion. Out-of-hospital defibrillation within the first 3 min
of witnessed adult VIF arrest results in survival rates =
5%, But the success of resuscitative efforts decreases
dramatically with the passage of time. For every 1-min
delay in defibrillation, the survival rate may decrease by
T-10%, although ths number is influenced by the
presence and quality of bystander CPR. After =12
mm of VF, the survival rate of adults is < 5% [1].

Therefore, ILOOE  encourages the placement of
simple AEDs for use by first responders in public
settings. In some settings, AED use has substantially
improved the rate of survdval from VF m adults [2,3].
The AED is the only defibrillator available for use by
first-responding EMS persomnzl, and it is now consid-




//Defibrillation for Children

// « What Age?
.Do children have VF?

-What Energy?
What Is safe?
\What is effective?

.Biphasic waveforms

.New Technology
-Rhythm identification
JAttenuated pads




Do Children Have
Ventricular Fibrillation?

* |Incidence of ventricular fibrillation in children
unknown
— Resuscitation guidelines guided by in-hospital
arrests

— Cardiac rhythm not assessed in 40% out-of-
hospital pediatric arrests

— Recent studies: 10-19% of pediatric arrests




Incidence of VF in Children

* The % of 0-4 year VFasa% qf All Cardiac Arrests
old VF is for Various Age Groups

comparable to that
of 15-19 year olds

0-4 5-9

Age in Years

Mogayzel et al. Annals of Emergency Medicine 1995;25:484-491




//AED Use in Children
I

1

18 children, out-of hospital arrest
— 9 with VF as presenting rhythm

67 analyses
— 25 VF
— 32 Asystole/PEA

Sensitivity 88%
Specificity 100%

Atkins et al Pediatr,1998




Survival From Pediatric Out-of-Hospital
Arrest

%VE A/PEA RR (95%ClI)
Mogayzel 17% 2% 45 (2,8.1)

Paris 30% 2% 12.3 (7.2,21.2)

Losek 36% 5%

Hickey*  25% 5% 20.1 (2.8,142)

Atkins 33% 11%




BCLS

CPR Sequence Adult & Older Child (~1-8yrs) Infant (< 1yr)
(layperson) children

Establish Unresponsiveness, Immediately After 5 cycles of CPR After 5 cycles of CPR
activate EMS

Open Airway Head-tilt, chin lift Head tilt, chin lift Head-tilt, chin lift

Check for breathing, if breathing,
place in recovery position. If not
breathing or agonal breathing:

Initial breaths AR LRI o NIl 2 breaths at 1 second per | 2 breaths at 1 second per
breath breath breath

Compression landmarks Lower half of sternum Lower half of sternum 1 FB below intermammary
line

Compression method Heel of 1 hand: other Heel of 1 hand, with or Ring and middle fingers
hand on top without other hand on
top

Compression depth ~1/2 to 1/3 depth of chest  ~1/2 to 1/3 depth of ~1/2 to 1/3 depth of chest
chest

About 100/min About 100/min About 100/min

Compression-ventilation ratio 30:2 30:2 30:2

Foreign Body: Conscious Abdominal thrust Abdominal thrust 5 back blow-5 chest thrust

Unconscious CPR, but to look for Foreign Body before breaths




Adult & Older
children

Head-tilt, chin lift
(iaw thrust if neck/HI)

CPR Sequence

(healthcare)
Open Airway

Check for Breathing. If not
breathing/ agonal breathing:

Bag & Mask 12 breaths per minute if for

rescue breathing only

Check for Circulation: Pulse
check

Carotid pulse

Compression landmarks  Lower half of sternum

Compression method | Heel of 1 hand: other hand

Compression depth 1/2 to 1/3 depth of chest

Child (~1-8yrs)

Head tilt, chin lift
(iaw thrust if neck/ HI)

20 breaths per minute for
rescue breathing only

Carotid pulse
Lower half of sternum

Heel of 1 hand, with or
without other hand on top

~1/2 to 1/3 depth of chest

Infant (< 1yr)

Head-tilt, chin lift
(Jaw thrust if neck/HI)

20 Breaths per minute rescue
breathing.

Brachial pulse

1 FB below intermammary line

Infant: Ring and middle fingers
Neonate: 2 thumbs

About 100/min About 100/min About 100/min

Compression-ventilation ratio
minute without stopping
compression

Ventilate 8-10 breaths per

Ventilate at 10 breaths/min

without stopping
compression

Ventilate at 10 breaths/min
without stopping comp.

In newly-born, 3:1 ratio of
about 90 compressions and 30
breaths per minute




// Automated External Defibrillator (AED)

Evaluates the victim’s ECG

Determines if a “shockable”
rhythm is present

Charges the “appropriate”
dose

When activated by operator, [¥
delivers a shock

Provides synthetised voice
prompts to assist the
operator
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Use of automated external defibrillators for children: an update.
An advisory statement from the Pediatric Advanced Life Support
Task Force, International Liaison Committee on Resuscitation

R. Samson*' R. Berg!, R. Bingham? PALS Task Force®
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1. ILCOR recomm endations

Omn the basis of the published evidence to date, the
Padiatric Advancad Life Support (PALS) Task Foree of
the International Lisison Committee on Resusatation
(ILCOR) has mads the following recommendation
{October 2002}

& Automated external defibrillators (AEDs) may be
used for chikdren 1-8 years of age who have no sigms
of circulation, Ideally, the device shoukd dehiver a
pediatric dose. The arrhythmia detection algorithm
used in the device should demonstrate high specifiaty
for pediatric shockable thythms, 12 it will not
recommend delivery of a shock for nonshockable
rhythms {Class 11h).

In addition:

& Currently, there is insuffident evidence to support a
recommendation for or agunst the use of AEDs m
children < 1 year of age.

@ For alone rescuer respondmg to a child without signs
of circulation, the task foroe contmues to recommend
provision of 1 min of CPR before any other action,
such as activatmg the emergency medical services
(EMS) system or attaching the AED,

* Comresponding author. Present address: Department of Pedia trics,
1501 M. Camphell, Tuscon, AZ EST24-5073, TUSA Tel: + 1520626
GE0E; fa: 15206266571

E-mad address: raamsongpedsaroma.edu (R. Samson).

! American Hert Association.

? Furopean Resuscitation Coundl

¥ PALS Task Foree: I Biarent (ERCL A Coovadia (RUSAL MF.
Hawdimeki (AHA), RW. Hideey (AFA), V. Madimmi (AHA), G
Michal (HEFC), I Tibhalk (ANZCOR), A G Rex (IAHFECLAR), 5.
T (HEFC), I Zideman (FRC) Abo additioma] cminbubors: Jemy
Potis (AHA), K. Usark (AHA) D Atldns (ATLAL

# Defibrillation is recommended for documented ven-
tricular fibrillation (VIF)/pulseless ventricular tachy-
cardia (VT) (Class 1),

2. Introduction

This statement expands and clarifies the 2000 ILCOR
recommendations about the potzntial use of AEDs in
children, The need for this update has become critical, A
rrowing number of AEDs for adults are bemg placed in
public access settmgs, and the use of AEDs by non-
traditional responders & inaeasing. The likelibood for
use of AEDs insmaller { = 25 kg), younger{ < & yearsof
age) patients is now a reality. This statement provides
the rationale for development of AED=, outlines ques-
tions about the efficacy and safety of AEDs used in
smaller, younger children, and summarizes recent efforts
to justify the wse of sxisting or modifisd AEDs in
smaller, younger children.

2. Rationale for AED use

The primary determinant of survival from VIV cardise
arrest 1= the tme interval from collapse wmtil defibrilla-
tion. Out-of-hospital defibrillation within the first 3 min
of witnessed adult VIF arrest results in survival rates =
5%, But the success of resuscitative efforts decreases
dramatically with the passage of time. For every 1-min
delay in defibrillation, the survival rate may decrease by
T-10%, although ths number is influenced by the
presence and quality of bystander CPR. After =12
mm of VF, the survival rate of adults is < 5% [1].

Therefore, ILOOE  encourages the placement of
simple AEDs for use by first responders in public
settings. In some settings, AED use has substantially
improved the rate of survdval from VF m adults [2,3].
The AED is the only defibrillator available for use by
first-responding EMS persomnzl, and it is now consid-




//Defibrillation for Children

// « What Age?
.Do children have VF?

-What Energy?
What Is safe?
\What is effective?

.Biphasic waveforms

.New Technology
-Rhythm identification
JAttenuated pads




Do Children Have
Ventricular Fibrillation?

* |Incidence of ventricular fibrillation in children
unknown
— Resuscitation guidelines guided by in-hospital
arrests

— Cardiac rhythm not assessed in 40% out-of-
hospital pediatric arrests

— Recent studies: 10-19% of pediatric arrests




Incidence of VF in Children

* The % of 0-4 year VFasa% qf All Cardiac Arrests
old VF is for Various Age Groups

comparable to that
of 15-19 year olds

0-4 5-9

Age in Years

Mogayzel et al. Annals of Emergency Medicine 1995;25:484-491




//AED Use in Children
I

1

18 children, out-of hospital arrest
— 9 with VF as presenting rhythm

67 analyses
— 25 VF
— 32 Asystole/PEA

Sensitivity 88%
Specificity 100%

Atkins et al Pediatr,1998




Survival From Pediatric Out-of-Hospital
Arrest

%VE A/PEA RR (95%ClI)
Mogayzel 17% 2% 45 (2,8.1)

Paris 30% 2% 12.3 (7.2,21.2)

Losek 36% 5%

Hickey*  25% 5% 20.1 (2.8,142)

Atkins 33% 11%




Energy Dose Vs Body Weight During
Pediatric Defibrillation
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20 *Successful shocks

ENERGY DOSE (watt - s_econds)

-
-
-
- -
0 1 1 1 1 | 1 ]

30 40 50
WEIGHT (kg) wmodified from Gutgesell HP et al, Pediatr 58:898, 1976




BPW Defibrillation in Young Pigs

n=12
—{ Biphasic
—& Monophasic
ISE
% p<.05 biphasic vs. monophasic

% Success

50 75
Energy (Joules)

Zhang, et al Resus 2001




Comparison of MDS and BPW
4-kg piglets, MPC AED

O Mono
W Biph-att
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6
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Defib w/ 4-Hr 24-Hr Good
ROSC Survival Neuro

Berg RA, et al CCM 2002




O Weight-basead
O Attenuated adult

ROSC and 4 & 24 h
survival

Mumber of animals
[=] = 5] [A] Y n m S =]

Defib w ROSC 4-Hr Survival 24-Hr Good Neuro

2

Berg RA, Chapman FW et al
Attenuated adult biphasic
shocks compared with
weight-based monophasic

Mumber of animals
=1 - B W s & & = [=-]

shocks in a swine model of (B)  DemwROSC 4-Hr5u;vi\rll 24-Her:;c;li~l;urn

prolonged pediatric
ventricular fibrillation.
Resuscitation 2004, 61:189-
197

Number of animals
o2 = k W A wh &, o~ &8
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{Z) Defib w ROSC 4-Hr Survival 24-Hr Good Meuro



Biphasic defibrillation

| |OWeight-based
O Attenuated adult

=
Poli

Number of shocks
that failed to
terminate the initial
VF episode for
monophasic weight-
based and
attenuated adult
biphasic shocks in
the 4, 14 and 24 kg
weight categories.
"P<0.01.

siled shocks
o =

WNurmbear o




Evidence

//

« Kerber et al. demonstrated that AEDs demonstrate
sensitivity of >90% for VF, >75% for rapid VT and
specificity of >99% for non-shockable rhythms in
children.

 Atkinson et al and Cecchin et al concluded that AED
sensitivity for VF in children exceeds these
recommendations

Both studies have also demonstrated that AED's also
exceed the recommended specificity for non-
shockable rhythms in children.




Evidence

// « MacDonald et al showed that 53.85% of all AED errors
that occurred in Boston between 1995 and 1997 were
due to mistakes by the operator.

Energy attenuating pads decrease the need for
complications in the operation of the AED

Case reports suggest that adult AEDs can be
successfully used for children however Berg et al 2005
suggests that paediatric energy dosing significantly
reduces the risk of post-resuscitation myocardial
damage and results in higher rates of survival.

Therefore the use of energy attenuating paediatric
pads in conjunction with adult AED's is recommended.




Evidence

//  Isolated case reports of children <1 year of age with
VF resuscitated with AEDs using attenuated
paediatric pads (50J) did not show raised cardiac
enzymes, showed good ventricular function and
survived.

— Yaniv et al, Resus, 2005, 65:1, 135-137

However, the use of AED's in children <1 year cannot
be recommended with confidence due to limited data,
small sample sizes.

Also, the usefulness of AED's in this very young age
group may also be limited due to their lower
Incidence of shockable rhythms.




Automated External Defibrillators

".

I Philips Heartstream Medtronic Physio-Control
FR2 with Pediatric LP500 with Pediatric
Electrodes Electrodes




Paediatric AED Protocol (1-8 years old)

// « Concerns about
— amount of energy delivered

— ability of the available equipment to accurately
diagnose ventricular fibrillation in paediatric
patients

 The US Food and Drug Administration (FDA)
had approved an adaptation to an AED that
allows the device to deliver a lower dose of
electricity
— Dose delivered by this device is 50 joules.

« ~ 5 joules/kg in the average 10 kg, 1 year old child
« ~ 2 joules/ kg in the average 25 kg, 8 year old child.




Singapore Pediatric AED Protocol (1-8 years old)
- Summary of Recommendations

// » AEDs with attenuated pads may be used for
children 1 to 8 years of age with no signs of
circulation.

Defibrillation is recommended for
documented VF/pulseless VT (Class ).

The arrhythmia detection algorithm used in
the device should demonstrate high
specificity for pediatric shockable rhythms, ie,
the device will not recommend a shock for
nonshockable rhythms (Class IIb).




Singapore Pediatric AED Protocol (1-8 years old)
- Summary of Recommendations

// * For alone rescuer responding to a child
without signs of circulation, provision of 5
cycles of CPR is still recommended before
any other action such as activating EMS or
attaching the AED.

Currently the evidence is insufficient to
support a recommendation for or against the
use of AEDs in children less than 1year of

age.




Singapore Paediatric AED Protocol (1-8 years old)
- Summary of Recommendations

//  Lay rescuer should perform 5 cycles of CPR
on unresponsive child prior to calling for
ambulance 995 / get AED (Phone Fast).

 AEDs may only be used on children 1-8 years
old if dose-attenuating system available (US
FDA approved for paediatric usage).




Singapore Pediatric AED Protocol (1-8 years old)
- Summary of Recommendations

// * Lone rescuer: If a child is unresponsive, start
performing CPR immediately at a
compression-ventilation ratio of 30:2 for 5
cycles before activating EMS and retrieving
AED, if available.

If two rescuers are present, one rescuer
should begin CPR while the other rescuer
activates EMS and gets the AED.




Singapore Pediatric AED Protocol (1-8 years old)
- Summary of Recommendations

// e Check for responsiveness

— if none, shout for help, send someone to phone 995
and get the AED if available

Airway . Open the airway — head-tilt-chin lift
Check for breathing — Look, Listen, Feel

No breathing — 2 rescue breaths, watch chest
rise

Begin CPR : 30:2

After 5 cycles, if alone, phone 995 and get
AED if available




Singapore Pediatric AED Protocol (1-8 years old)
- Summary of Recommendations

// « After 5 cycles of CPR and once an AED is

available, attach child pads (attenuated pads)
to the chest

— one to the left of the left nipple and the other to just
below the right clavicle.

« “Clear” and analyse

e |If VF “Clear’” and “Shock” and resume CPR
immediately for 5 cycles

 |f not VF, resume CPR till paramedics arrive.




Singapore Pediatric AED Protocol (1-8 years old)
- Summary of Recommendations

// « Every shock will be followed by 5 cycles of
CPR, at the end of which assessment of
breathing, pulse and rhythm check may be
performed to assess need for further CPR,
chest compressions or defibrillations

* The shock with 5 cycles of CPR sequence
would continue till ambulance arrives.




No response or movement

Send someone to phone 995, get AED if available

Open AIRWAY, check BREATHING

If no breathing, give 2 BREATHS

that make chest rise .
Definite pulse or
Slge @i Ifid RESCUE BREATHING :

If no response, check for signs of life or pulse check within 10 Give 1 breath every 3 seconds
seconds >

Recheck for signs of life or
pulse every 2 minutes

No definite pulse or No signs of life

Give cycles of 30 COMPRESSIONS and 2 BREATHS
Push hard and fast (100/min) and release completely

Minimise interruptions to chest compressions

For lone rescuers, PHONE 995 and get AED if available after 5 cycles of CPR

Infants (<1 year old): Continue CPR till paramedics arrive or victims starts to move

Child (>1 year) : Continue CPR, attach AED with attenuated pads after 5 cycles of CPR

Give 1 shock Shockable Child > 1 year Not Shockable Resume CPR immediately for 5

Resume CPR Check Rhythm EBEES
immediately for 5 cycles < Shockable thythm? > Check rhythm every 5 cycles

Continue until paramedics take
over or victim starts to move




