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BLS Healthcare Provider
Pediatric Cardiac Arrest Algorithm for the Single Rescuer—2015 Update

( Verify scene safety. )

Victim is unresponsive.
Shout for nearby help.
Activate emergency response system

via mobile device (if appropriate). Fes e et

1 breath every 3-5 seconds, or
about 12-20 breaths/min.

Activate emergency Normal No normal @ * Add compressions if pulse
response system breathing, Look for no breathing breathing, remains <60/min with signs
(if not already done). | has pulse / or only gasping and check \_has pulse of poor perfusion.
Return to victim pulse (simultaneously). * Activate emergency response
and monitor until Is pulse definitely felt system (if not already done)
emergency within 10 seconds? after 2 minutes.

responders arrive. * Continue rescue breathing;
check pulse about every

No breathing 2 minutes. If no pulse, begin

V| A
ﬁd‘lﬂ&lt‘lﬂaﬂ 1 ﬂ% or °:",!rp9::::in9, to “CPR”

Activate emergency response
system (if not already done),
and retrieve AED/defibrillator.

Witnessed sudden
collapse?

(1 rescuer)

CPR
1 rescuer: Begin cycles of

30 compressions and 2 breaths. <
(Use 15:2 ratio if second rescuer arrives.)
Use AED as soon as it is available.

A

After about 2 minutes, if still alone, activate
emergency response system and retrieve AED
(if not already done).

v

AED analyzes rhythm.
Shockable rhythm?

No,
nonshockable

Yes,
shockable

Give 1 shock. Resume CPR
immediately for about 2 minutes
(until prompted by AED to allow

rhythm check).
Continue until ALS providers take
over or victim starts to move.

Resume CPR immediately for
about 2 minutes (until prompted
by AED to allow rhythm check).

Continue until ALS providers take

over or victim starts to move.

®© 2015 American Heart Association
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(2 or

more
rescuers)

BLS Healthcare Provider

Pediatric Cardiac Arrest Algorithm for 2 or More Rescuers —2015 Update

( Verify scene safety. )

Y

Victim is unresponsive.
Shout for nearby help.

First rescuer remains with victim.
Second rescuer activates emergency
response system and retrieves AED
and emergency equipment.

Y

Provide rescue breathing:
1 breath every 3-5 seconds, or
about 12-20 breaths/min.

Normal No normal ¢ Add compressions if pulse
breathing, Look for no breathing breathing, remains <60/min with signs
Monitor until has pulse / or only gasping and check \_has pulse of poor perfusion.
emergency > ¢ Activate emergency response

responders arrive.

pulse (simultaneously).
Is pulse definitely felt
within 10 seconds?

No breathing
or only gasping,
no pulse

Y

system (if not already done)
after 2 minutes.

¢ Continue rescue breathing;
check pulse about every
2 minutes. If no pulse, begin

CPR (go to “CPR” box).

CPR
First rescuer begins CPR with
30:2 ratio (compressions to breaths).
When second rescuer returns, use

15:2 ratio (compressions to breaths).

AED analyzes rhythm.

Shockable rhythm?
Yes,
shockable

nonshockable

Give 1 shock. Resume CPR
immediately for about 2 minutes
(until prompted by AED to allow

rhythm check).

Continue until ALS providers take

over or victim starts to move.

© 2015 American Heart Association

Resume CPR immediately for
about 2 minutes (until prompted
by AED to allow rhythm check).

Continue until ALS providers take

over or victim starts to move.




STEP1 Usufiugihe ldnausuaauazmamnela la
melavdoma lafiend (gasping)

STEP 2 Call for help Gunm
AED/Defibrillator

STEP s. a1 Pulse 10 2w

* No pulse : 51 chest compression
* Pulse < 60/min uaz poor
perfusion lasli oxygen uag 4ou
ventilation ua : 5u chest
compression




STEP 4 C-A-B

chest compression : shuwmk lower half 9as
sternum,an = Y5 209 AP diameter aa:
chest, 100-120 a33/w#, Fully chest recoil

Airway : Head tilt-Chin lift

Breathing : 4aemelasmy bag-mask
ventilation with high flow oxygen 1o0-
15 LPM Timhanendn essavisvanu 1 wdiludan
15:2 vi30 30:2 Naninewiae 1 av

aaason Cricoid pressure



The EC clamp technique of bag-mask ventilations

Three fingers of one hand lift the jaw (they form the “E”)
while the thumb and index finger hold the mask to the face
(making a “C”).



STEP 5 AED/Defibrillator
* in AED v3a Defibrillator siuf

* AED : may < 81 ¢ attenuator,
siensldly infants

- Defibrillator : ¢ infant size
paddle fwhwiin < 120 kg

* GNUALN T MNANLUIN-MNDNTNTIE, hib-
N




STEP 6 g Algorithm

**n3d) Pulse 2 60/min LL@]W]EIGL’QN@‘]JT}@] T8)
mela 12-20 asasiawit ve 1 ety N 3-5 37




Pulseless

Arrest

Start
* Give oxygen

CPR

¢ Attach monitor/defibrillator

Shock

4 v

CPR 2 min

* |0/IV access

Shock

e v
CPR 2 min

* Epinephrine every 3-5 min
* Consider advanced airway

Rhythm
shockable?

7

8 v

Shock

CPR 2 min
* Amiodarone or lidocaine
¢ Treat reversible causes

12

Y

Rhythm
shockable?

9 Asystole/PEA

10

CPR 2 min
* |0/IV access

¢ Epinephrine every 3-5 min
* Consider advanced airway,
ca raph

Rhythm
shockable?

11

CPR 2 min

» Treat reversible causes

No 7 Rhythm . Yes
shockable?

Y

¢ If no signs of return

of spontaneous Goto5or7
circulation (ROSC), go to 10 or 11

* If ROSC, go to Post-Cardiac Arrest Care

© 2018 American Heart Association

CPR Quality

* Push hard (=14 of anteroposterior
diameter of chest) and fast
(100-120/min) and allow complete
chest recoil.

* Minimize interruptions in
compressions.

* Avoid excessive ventilation.

* Change compressor every
2 minutes, or sooner if fatigued.

* |f no advanced airway,

15:2 compression-ventilation ratio.

Shock Energy for Defibrillation

First shock 2 J/kg, second shock
4 J/kg, subsequent shocks =4 J/kg,
maximum 10 J/kg or adult dose

Drug Therapy

s Epinephrine 10/IV dose:

0.01 mg/kg (0.1 mL/kg of the

0.1 mg/mL concentration). Repeat

every 3-5 minutes. If no IO/IV

access, may give endotracheal

dose: 0.1 mg/kg (0.1 mL/kg of the

1 mg/mL concentration).

Amiodarone 10/IV dose:

5 mg/kg bolus during cardiac

arrest. May repeat up to 2 times

for refractory VF/pulseless VT.
OR-

Lidocaine 10/IV dose:

Initial: 1 mg/kg loading dose.
Maintenance: 20-50 mcg/kg per
minute infusion (repeat bolus dose
if infusion initiated >15 minutes
after initial bolus therapy).

Advanced Airway

¢ Endotracheal intubation or
supraglottic advanced airway

» Waveform capnography or
capnometry to confirm and
monitor ET tube placement

* Once advanced airway in place,
give 1 breath every 6 seconds
(10 breaths/min) with continuous
chest compressions

Return of Spontaneous
Circulation (ROSC)

* Pulse and blood pressure

* Spontaneous arterial pressure
waves with intra-arterial
monitoring

Reversible Causes

* Hypovolemia

¢ Hypoxia

* Hydrogen ion (acidosis)
* Hypoglycemia

* Hypo-/hyperkalemia

* Hypothermia

* Tension pneumothorax
* Tamponade, cardiac

* Toxins

¢ Thrombosis, pulmonary
* Thrombosis, coronary




Start CPR
* Give oxygen
* Attach monitor/defiorilator




Shockable

Rhythm

4

. ~\
L-Hnoslgnsodratumofmm J

circufation (ROSC), go to 10 or 11
* If ROSC, go to Pest-Cardiac Arrest Care




| AsystolrPeA |

Non-
shockable

rhythm

4 A

I

* If no signs of return of spontaneous 1 @ GotoSor7
circutation (ROSC), go to 10 or 11
Post-Cardiac Arrest Care

* If ROSC, go to




* Push hard, Push fast, Fully chest
recoil

* sumwmsnemian bidaefige ldifiu 10 Jwnd

* faenellanehamsnyan 15:2 visa 6 Awiiifass Wad
advanced airway

A v A A A A A
‘ Lﬁﬂ&l%ﬁ‘m‘ﬂnﬂ 2 WY1 19D LNaAUDEY

fimsflasns closed-loop communication




Monitoring

- End-Tidal CO, Monitoring wiat

ihadu CPR quality
* favanamwnaas chest
compressions

* lsdfishuey cut point
- yn ETCO, < 15 mm Hg daafis
CPR quality(AHA 2010)



* End-Tidal
*ECG : monitor 3 leads ECG

* Invasive Hemodynamic Monitoring

Monitoring * Jsufiu CPR quality ¢ leag BP
a1n arterial catheter (nsdidagua
viTaaaNsaYh IepEeTIniEa)

* ladflshuiey cut point




* afausn : 2J/kg
s pdift 2 1 4J/kg
Defibrillationja-ayms 4J/kg ualsifin 20J/kg e laifiu

WASNULBIR D)




Epinephrine IV/IO (1:10000) 0.01 mg/kg v3e
0.1 ml/kg vn 3-5 wii
ETT  (2:1,000) 0.2 mg/kg 3
0.1 mL/kg
Amiodarone IV/IO  smg/kg bilésn 1 dose
Lidocaine  IV/IO 1mg/kg loading «insis drip
20-50 mcg/kg/min T
loading dose slsnesma:
15 w171

Naloxone  IV/IO 0.1 mg/kg max dose 2
mg




- Endotracheal tube
- oy <117 : uncuff No. 3.5, cuff No. 3.0

* o1y 1-2 3: uncuff No. 4.0, cuff No. 3.5
© oy > 27
- Uncuff No. = 4 + (a18/4) Cuff No.
=3.5+ (2w/4)

Advanced *amwan 112 + (:yf2)
Alrway aryngea
mask 3 < 2-5
alrwaY(LMA) 1.5 5-10 3-8
2 10-20 5-10
2.5 20-30 10-15
3 30-50 20
4 50-70 30

5 >70 40



Confirmed

ETT

* 9 chest movement uasiafes g5 shumbs
* Check ETCO, uazin pulse oximeter
* Chest x-ray
* Secure tube

ynmaiiheutamiamstiamelafindnd amasoums

“DOPE"
* Displacement #as tube

* Obstruction 2as tube
* Pneumothorax
- Equipment failure



- Vascular access
* Peripheral IV : dasilaalildhannuamiinly
- 1O
- il : Epinephrine, adenosine, fluids,
blood products, catecholamines

- Endotracheal drug Administration
* "LEAN" : lidocaine, epinephrine, atropine,
and naloxone

- lidocaine, atropine, naloxone : 2-3 whass IV
dose

* Epinephrine : 0.2 mg/kg (0.1 mL/kg of
1:1,000)
* Flush ¢ha NSS 5 ml fiu 5 a%




AN
Reversible

causes of
Cardiac

arrest

* Hypovolemia
* Hypoxia
* Hydrogen ion

(acidosis)

* Hypoglycemia
° Hypo_

/hyperkalemia

- Hypothermia

* Tension

pneumothorax

- Tamponade, cardiac
* Toxins

* Thrombosis,

pulmonary

* Thrombosis,

coronary




* 5¢36 : loss fluid, poor intake, 4 sy @ssdt
septic shock

* g3y : Sign was poor tissue perfusion i
%o sudu , capillary refill > 2 sec

Hypovole

mia

Management

Isotonic crystalloid fluid 20 mL/kg




* 45456 : 1o vau é18n amsh

* amasemy : stridor, abnormal lung signs,
crepitation, wheezing, rhonchi

Hypoxia

Management

#asan Advanced airway

Oxygen supplement




Hydrogen

jon
(acidosis)

* 133 Gl loss
- septic shock
* Prolonged shock

* Prolong

resuscitaton

Management

NaHCO3 1
mEq/kg/dose
(7.5% NaHCO3 -~
0.89 ml/kg/dose)

nay adequate ventilation




* Blood sugar < 45 mg/dL

Management

25% DW 2-4 ml/kg IV




* l5ifl cut point #as potassium level fidoiau

+ Gafemmziudle : tachyarrhythmias, ventricular
arrhythmias (VT, VF), wide QRS complex

Hypo-

Hyperkale
mia

Management

* Hyperkalemia
* 10% calcium chloride 0.2 ml/kg (x3 =
10% calcium gluconate)

- NaHCO3 1 mEqg/kg/dose (7.5%
NaHCO3 -~ 0.89 mi/kg/dose)




Tension

pneumotho
rax

* 152361 mmﬁumzmﬂmmﬂm@ﬂ

* ATIRTNMY
- Decrease chest movement
* Engorged neck vein
* Trachea shift lumuasein
* Subcutaneous emphysema
* inzldss tympanic on percussion
- Decrease breath sound

Management

* Needle decompression : suimans
3th ICS, midclavicular line,
No. 14-18

- |ICD




Cardiac

tamponade

* OIRATINME
* Engorged neck vein
* Distant heart sound

 Cardiac ultrasound

Management
* Pericardiocentesis




* 15236 : asayls VL@”%’ULa‘jﬂw%, 1asuathals, awnewhle,
Aeanmsagalstie, lesumssnmsnnaunags st

* ATINTWNME T AU tOXid rome

Management
- Decontamination

* INNMIMANETRANAINT ML

- Antidote

* gueiiy T “1367"




Identify and treat underlying cause

Maintain patent airway; assist breathing as necessary
Oxygen

Cardiac monitor to identify rhythm; monitor blood pressure and oximetry
10/1V access
* 12-Lead ECG if available; don't delay therapy

Narrow (<0.09 sec) Evaluate Wide (>0.09 sec)
l QRS duration

Pediatric
tachycardia @

Evaluate rhythm
with 12-lead ECG

i \ ~ 9 Y Doses/Details
Probable Probable Possible .
u q . Synch d
sinus tachycardia supraventricular tachycardia ventricular C);r;gior‘c::;sz;n
WI a U S e * Compatible history consistent o Compatible history (vague, tachycardia
with known cause nonspecific); history of abrupt Begin with 0.5-1 J/kg;

rate changes if not effective, increase

* P waves present/normal * P waves absent/abnormal 10 to 2 J/kg.
* Variable R-R; constant PR * HR not variable g Sedate if needed, but
a n 0 o r ¢ Infants: rate usually <220/min ® Infants: rate usually 2220/min C:r::::’l:i:::ry don't delay cardioversion.
§ * Children: rate usually <180/min) 4 * Children: rate usually >180/min o « Hypotension s
. : o Acutely attered Drug Therapy
gllentai?tartlusk : Adenosine 10/1V dose:
g o NS oLanock First dose: 0.1 mg/kg
- - rapid bolus (maximum:
7 11 Yes No 6 mg).
Second dose:

0.2 mg/kg rapid bolus

Consider vagal Consider

Search for and

Synchronized

algorithm

treat cause maneuvers cardioversion adenosine (maximum second
~ (Nodelays) if rhythm dose: 12 mg).
e regular Amiodarone 10/IV dose:
and QRS 5 mg/kg over
~monomorph 20-60 minutes
8 v or

Procainamide 10/IV dose:
15 mg/kg over
30-60 minutes

¢ [f 10/IV access present, give
adenosine

Expert

or consultation :
« If 10V access not available, advised ik
or if adenosine ineffective, ¢ Amiodarone

and procainamide

nohronlzed 9?“’-"-’:-"9’9,"’_";}:_ . 2 Pm""am'de | together.

© 2015 American Heart Association




* sinalsl Delay mssnwn

Vagal » Carotid sinus massage
Maneuver * Valsalva maneuver
* Diving reflex : ice-cold pack




& rout AWIA
e

Adenosine IV/IO Dose 1: 0.1 mg/kg, max
dose 6 mg
Dose 2 : 0.2 mg/kg, max
dose 12 mg

Double syringe technique
rapid bolus

Amiodarone IV/IO 5mg/kg drip over 20-60 wi
Procainamide IV/IO 15 mg/kg drip over 30-60

WIn

Synchronized 0.5-1 J/kg auds 2J/kg
cardioversion



Pediatric
bradycardia
with a pulse

and poor
perfusion
algorithm

Oxygen

I0/IV access

No

Identify and treat underlying cause

Maintain patent airway; assist breathing as necessary

Cardiac monitor to identify rhythm; monitor blood pressure and oximetry

Cardiopulmonary
compromise?
e Hypotension

da

Y
¢ Support ABCs W

¢ Give oxygen

¢ Observe

* Consider expert
consultation

A

e Acutely altered
mental status
* Signs of shock

CPR if HR <60/min
with poor perfusion despite
| oxygenation and ventilation

4
No Bradycardia
persists?

5 Yes

Y

¢ Epinephrine
* Atropine for increased vagal
tone or primary AV block

* Consider transthoracic pacing/
transvenous pacing
® Treat underlying causes

Doses/Details

Epinephrine 10/IV dose:
0.01 mg/kg (0.1 mL/kg

of 1:10 000 concentration).
Repeat every 3-5 minutes.
If I0/IV access not available
but endotracheal (ET) tube
in place, may give ET dose:
0.1 mg/kg (0.1 mL/kg of
1:1000).

Atropine 10/1V dose:

0.02 mg/kg. May repeat once.
Minimum dose 0.1 mg and
maximum single dose 0.5 mg.

le pulseless arrest develops, go to Cardiac Arrest Algorithm)

© 2015 American Heart Association



e rout WA
e

Epinephrine IV/IO (2:20000) 0.01 mg/kg e
0.1 ml/kg vn 3-5 wi

ETT (2:1,000)0.1 mg/kgwie 0.1
mL/kg

Atropine  IV/IO 0.02 mg/kg, min dose 0.1

mg, max dose 0.5 mg
repeat dosels 1 dose




s ROSC eshimsquama Goals sisit

* Respiratory system
Post . : * O, saturation 2 94%
resuscitation . Chest x-ray, ABG
care * Monitor ETCO,, 1 PaCO, 35-45 mmHg

A fé (Y v
HIDVWNLNNIEUD %I‘]J’JEI




» Cardiovascular system

* smwame shock : SBP > 5t percentile

* 5o inotropes vis vasoactive drugs
Post - wily acid-base, electrolytes fifiaind

resuscitation * urine output : = 1ml/kg/hr #3a >
care 3oml/hrlu aldolescent

* Monitor EKG
* snwinng arrhythmias




* Neurological system
* wandesmatienne hyperthermia > 37.50C

* fasnnvh Targeted Temperature
Post Management nsdlavhamugs Linousuas

* S selzures
* Monitor EEG

* Gl
* la gastric tube

resuscitation
care
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Toddior Semall Child Child
(10-11 kg) {12-14 kg) (15-18 kg)

Chid Chid  Chig  Chig

Newbom Newbom Podatric Podatrio Podatic

Infant/small Infant/smad Smalchid  Onid Chid

chid chid

O1straight 1 staight 1 straight 2 straight 2 stroight
o curved

Premature 35uncuflod  d0uncuffed  4S5uncuflod  SO0uncufed  SSunculed 6.0 cuffed 6.5 auffex

Toern inflant
3035
uncutied
10-105 10-105 1112 125135 1415 155-165 1718 185105
6 & 6 6 6 14 14 14
68 8 810 10 10 10 10 2
4 Chil Crid Child Chik/adult Adult
infant Infant
2224 224 20-24 1822 1822 18-20 1520 16-20
2325 2325 2325 212 Q-3 213 -2 1821
58 58 8-10 10 10-12 12-14 1418 18
58 58 8-10' 10 10-12 10-12 12 12
Infant packios.  Infant pacidies  AdUR poddios.  Adult padicies  Adult paddiies | Adult padidies  Adult paddies  Adult pax
n untl 1yr when 21 yr
\ies or 10kg or210 kg
) 1012 10-12 16-20 20-24 2024 28432 832 3240

he Pedatric Re ion Tapa, with from Armstrong Medical Incustries, Lincolnshire, i Modfied trom Hazrneki M




Blood pressure
* Infant SBP 270 mmHg
* 1-10 3§ SBP 270 + (mx2) mmHg

°>10 1 SBP 2 90 mmHg
Normal

vital signs
Twéin

Respiratory rate

* Infant 30-60/min

* Toddler 24-40/min

* Preschooler 18-30/min

* School-aged 18-30/min




* Laryngoscope blade
* No.1:<10kg

* No.2:10-30 kg
* No.3:>30kg

Equipment

‘L L » Gastric tube, Suction tube, Urinary
WheN catheter: ETT size x 2

* ICD size : ETT size x 4

- Face mask size No. 1-2




- Complete upper airway obstruction :
Chokin g | Tolallel dafelaile
Foreign * Unresponsive : chest compression 30

body

A% -> open airway ->remove FB m
NDILL

airway
obstruction

2R (Y]
* JENGN
* Infant: g back blows, 5 chest thrusts

+ Child : abdominal thrusts(Heimlich maneuver)




chest thrusts Heimlich maneuver







