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PALS Systematic o
Approach Algorithm

Pediatric Advanced Life Support v

Initial assessment
(appearance, work of breathing,
irculatior

No normal
breathing,
pulse not felt

No normal breathing,
pulse felt

e Maintain patent airway.
* Provide rescue breathing.

if at any time you

Arierican American Academy
Heart of Pediatrics
Association.

&

DEDICATED TO THE HEALTH OF ALL CHILDREN"

Yes

identify cardiac arrest

No Yes

e Support A-B-Cs.\\

* Administer

oxygen as
d

Evaluate

e |nitial assessment

e IfROSC, go to Post—Cardiac
Arrest Care checklist.

Y

Primary assessment

o R
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Pediatric cardiac A d American American Academy
~ Arrest Algorithm

Heart of Pediatrics

* . -
Association. DEDICATED TO THE HEALTH OF ALL CHILDREN™

Pediatric Advanced Life Support

1 A
Start CPR

¢ Begin bag-mask ventilation and give oxygen o Push hard (2¥s of anteroposterior
¢ Attach monitor/defibriliator diameter of chest) and fast
S e L (100-120/min) and allow complete
chestrecaoll
A\ e Minimize interruptionsin
compressions
bk Rhythm B  Change compressor every
shockable? 2 minutes, or sooner if fatigued
v = - \ e Ifno advanced airway, 15:2
2 9 compression-ventilation ratio
Q VE/pVT ) Q Asystole/PEA ) e [f advanced airway, provide
it s e e continuous compressions and

¢ give a breath every 2-3 seconds

& Shock Energy for Defibrillation
@ Shock &
A '

Epinephrine | , rirstshock 2 J/kg
¢ ASAP ¢ Second shock 4 J/kg
10 e Subseguent shocks 24 J/kg,

CPR 2 min CPR 2 min maximum 10 J/kg or adult dose

IV/IO access e |V/IOaccess 'Drug Therapy : .

» Epinephrine every 3-5 min i .

o Consider advanced e Epinephrine IV/10 dose:

x vand n 0.01 mg/kg (0.1 mL/kg of the
i Y Allvavdne cdpiodia Dy 0.1 mg/mL concentration).
Max dose 1 mg.

Rhythm Repeat every 3-5 minutes.
shockable? v If no IV/IO access, may give

‘ Yes endotracheal dose: 0.1 mg/kg
I Yes Rhythm (0.1 mL/kg of the 1 mg/mL
| shockable? concentration).
@ ’ Shock : . Amiodarone IV/10 dose:
. v

5 mg/kg bolus during cardiac

No arrest. May repeatup to
3 total doses for refractory
- VF/pulseless VT
1 ° Epineghlzigeze\'fz:;' 3-5min \ 1
e Consider advanced airway 1 Lido caine o
> . CPR 2 min Initial: 1 mg/kg loading dose

Treat reversible causes Advanced Airway

¢ Endotracheal intubation or
supraglottic advanced airway
Y * Waveform capnography or

No Yes capnometry to confirm and
Yi Rhythm monitor ET tube placement
shockable? ,

es
@ Shock ' Reversible Causes
,‘, * Hypovolemia
8 e Hypoxia
CPR 2 min  Hydrogen ion (acidosis)

= 3 2 ° H i
s Amiodarone or lidocaine . Higﬁ?ﬁ;ﬁ?ﬁa;em;a

¢ Treatreversible causes e Hypothermia

e Tension pneumothorax
e Tamponade, cardiac

\4 Y 4 e Toxins

J @ 3 e Thrombosis, pulmonary
| ® |f no signs of return of spontaneous Goto7. * Thrombosis, coronary
‘L circulation (ROSC), go to 10 e

Rhythm
shockable?

* [fROSC, go to Post-Cardiac Arrest
Care checklist




Management of Shock z percan | American Acadenmy
After ROSC Algorithm

Heart of Pediatrics
Pediatric Advanced Life Support

Association. DEDICATED TO THE HEALTH OF ALL CHILDREN"

o Estimation of Maintenance Fluid
Optimize Ventilation and Oxygenation Requirements
e Titrate Fl02 to maintain othemog!obln SatUI’aﬁon 940/0'99% s Infants <10 kg: 4 mL/kg per hour

(or as appropriate to the patient's condition); if possible, wean FIO,

if saturation is 100%. Example: For an 8-kg infant, estimated

maintenance fluid rate

« Consider advanced airway placement and waveform = 4 mL/kg per hour x 8 kg
capnography. =32 mL per hour
* |f possible, targeta PCO, thatis appropriate for the patient’s « Children 10-20 kg: 4 mL/kg per hour
condition and limit exposure to severe hypercapnia or hypocapnia. ) for the first 10 kg + 2 mL/kg per hour for
S R — E— g each kg above 10kg
Example: For a 15-kg child, estimated
\ - o maintenance fluid rate
X = X
Assess for and Possible ) T(;nﬂf?kgf;%‘gur 105%)
Treat Persistent Shock Contributing Factors = 40 mL/hour + 10 mL/hour
* |dentify and treat contributing Hypovolemia =50 mL/hour
factors. Hypoxia . « Children >20 kg: 4 mL/kg per hour for
o Consider 20 mL/kg IV/I0 boluses | | Hydrogen ion (acidosis) the first 10 kg + 2 mL/kg per hour for
of isotonic crystalloid. Consider | Hypoglycemia 11-20 kg + 1 mL/kg per hour for each kg
smaller boluses (eg, 10 mL/kg) if Hypo-/hyperkalemia above 20 kg.
poor cardiac function suspected. | Hypothermia Example: For a 28-kg child, estimated
« Consider the need for inotropic | Tension pneumothorax maintenance fluid rate '
and/or vasopressor supportfor Tamponade, cardiac = (4 mL/kg per hour x 10 kg)
i fluid-refractory shock. Toxins +(2 mL/kg per hour x 10 kg)
L R RS Thrombosis, pulmonary + (1 mL/kg per hour x 8 kg)
Thrombosis, coronary = 40 mL per hour + 20 mL per hour
Ffrouma = - + 8 mL per hour
e e =68 mL per hour

After initial stabilization, adjust the rate
and composition of intravenous fluids
based on the patient’s clinical condition
X 4 ! and state of hydration. In general, provide

| Hypotensive Shock 1 Normotensive Shock W a continuous infusion of a dextrose-
L Epinephrine } o Epinephrine containing solution for infants. Avoid

L e

Norepinephrine

SNlitones hypotonic solutions in critically ill children;
k e . for most patients use isotonic fluid such

— : as normal saline (0.9% NaCl) or lactated
Ringer's solution with or without dextrose,
l based on the child's clinical status.

| Monitor for and treat agitation and seizures.
|« Monitor for and treat hypoglycemia.

« Assess blood gas, serum electrolytes, and calcium.

* |f patient remains comatose after resuscitation from cardiac
arrest, maintain targeted temperature management, including
aggressive treatment of fever.

e Co,ntsider consultation and patient transport to tertiary care
center. i e '

Y

*Milrinone can cause hypotension, so use and initiation of it should generally be reserved for those
experienced with its use, initiation, and side effects (eg, ICU personnel).
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Components of oz American Academy

American S
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Pediatric Advanced Life Support

Oxygenation and ventilation Check

Measure oxygenation and target normoxemia 94%-99% (or child's normal/appropriate oxygen aaturation). 0

Measure and target Paco, appropriate to the patient's underlying condition 0
and limit exposure to severe hypercapnia or hypocapnia.

Hemodynamic monitoring

Set specific hemodynamic goals during post-cardiac arrest care and review daily.

Monitor with cardiac telemetry.

Monitor arterial blood pressure.

Monitor serum lactate, urine output, and central venous oxygen saturation to help guide therapies.

o (ojgjo|a

Use parenteral fluid bolus with or without inotropes or vasopressors to maintain a
systolic blood pressure greater than the fifth percentile for age and sex.

Targeted temperature management (TTM)

Measure and continuously monitor core temperature.

Prevent and treat fever immediately after arrest and during rewarming.

If patient is comatose apply TTM (32°C-34°C) followed by (36°C-37.5°C)oronly TTM (36°C-37.5°C).

Prevent shivering.

o|o|o;oigd

Monitor blood pressure and treat hypotension during rewarming.

Neuromonitoring

|

If patient has encephalopathy and resources aré available, monitor with continuous electroencephalogram.

a

Treat seizures.

a

Consider early brain imaging to diagnose treatable causes of cardiac arrest.

Electrolytes and glucose

O

Measure blood glucose and avoid hypoglycemia.

Maintain electrolytes within normal ranges to avoid possible life-threatening arrnythmias. 0

Sedation

Treat with sedatives and anxiolytics. O

Prognosis

Always consider multiple modalities (clinical and other) over any single predictive factor.

Remember that assessments may be modified by TTM or induced hypothermia.

ajoa
{

Consider electroencephalogram in conjunction with other factors within the first 7 days after cardiac arrest.

Consider neuroimaging such as magnetic resonance imaging during the first 7 days. O

© 2020 American Heart Association
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Pediatric Tachycardia
With a Pulse Algorithm

: Pediatric Advanced Life Support

7

American
Heart‘ .
Association.

Initial assessment and support
¢ Maintain patent airway; assist breathing as necessary
o Administer oxygen
e Cardiac monitor to identify rhythm; monitor pulse,
blood pressure, and oximetry

e [V/IO access
| e 12-Lead ECGifavailable

Probable sinus
tachycardia if
e P waves present/normal

o Infant rate usually <220/min

Evaluate rhythm
with 12-lead ECG
or monitor. _

|
i
g ¢ Variable RR interval
i
i

L2 Child rate usually <180/min

.

Y

Cardiopulmonar
Search for comppromise? !
and treat cause. Yes « Acutely altered
mental status
s Signs of shock
‘ Hypotension
Narrow Wide Narrow
(>0.09 sec) (<0.09 sec)

Evaluate
QRS duratipn.

{£0.09 sec)

( _ 4

4

Evaluate
QRS duration.

American Academy
of Pediatrics

DEDICATED TO THE HEALTH OF ALL CHILDREN®

G

Doses/Details

Synchronized
cardioversion

Begin with 0.5-1 J/kg;

if not effective, increase
to 2 J/kg. Sedate if
needed, but don't delay
cardioversion.

Drug Therapy

Adenosine IV/IO dose

e Firstdose: 0.1 mg/kg
rapid bolus {(maximum:
6mg)

¢ Second dose:
0.2 mg/kg rapid bolus
{maximum second
dose: 12 mg)

Wide
(>0.09 sec)

A

Ol

cardioversion
Expert consultation

i' Probable supraventricular | [ Possible ventricular ' [ Probable supraventricular

| tachycardia i tachycardia | | tachycardia

| o Pwaves absent/abnormal ; b : ~" | * Pwaves absent/abnormal

| e RRinterval not variable i Ls RRinterval not variable

| e Infantrate usually 2220/min | | Infantrate usually 2220/min
| e Childrate usually 2180/min | v | e Child rate usually >180/min
(\ * History of abruptrate change | € Synchronized w 1 e History of abruptrate change

y is advised before y
: additional drug )
e IfIV/IO access is present, therapies. Consider
give adenosine Y vagal maneuvers

or
e [fIV/IO accessis not
available, or if adenosine
is ineffective, perform
k synchronized cardioversion

If IV/IO access

is present, give w
adenosme. i

L
&

| Possible ventricular
tachycardia

£, ;
If rhythm is regular and

QRS monomorphic,
consider adenosine.

4

Expert consultation
is recommended.

. J

Ny S, L T o L N N e L) -’5”‘
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’ P ediatr ic Bradycar dia d P}merican Academy { ]
] m Pediatri
Wlth a Pulse Algorlthm Rgggiation.' Sﬁmciiiizl;l;sﬂawm OF ALL CHILDREN® A

Pediatric Advanced Life Support

p
t Patient with bradycardia j

Cardiopulmonary
compromise?

o Acutely altered No
mental status
» Signs of shock
e Hypotension
Yes
\ ¥
) )

e Support ABCs

s Consider oxygen
* Observe

» 12-Lead ECG

e |dentify and treat

Assessment and support ;
underlying causes J

¢ Maintain patent airway
¢ Assist breathing with positive
pressure ventilation and oxygen
as necessary
e Cardiac monitor to identify rhythm;
monitor pulse, BP, and oximetry
@ v 4

&8

Y

Start CPRif HR <60/min
despite oxygenation and
ventilation.

/

N
Bradycardia °

persists? 7

Yes

\4

e Continue CPRif HR <60/min
* |V/IO access S
¢ Epinephrine Doses/Details
e Atropine for increased vagal e g
tone or primary AV block Epinephrine IV/IO dose:

0.01 mg/kg (0.1 mL/kg of the

» Consider transthoracic/ 0.1 mg/mL concentration)

transvenous pacing : Repeat every 3-5 minutes.

* Identify and treat underlying If IV/IO access not available
causes but endotracheal (ET) tube
: 4 inplace, may give ET dose:

0.1 mg/kg (0.1 mL/kg of the
1 mg/mL concentration).

Atropine IV/10 dose:
0.02 mg/kg. May repeat once.
Minimum dase 0.1 mg and
maximum single dose 0.5 mg.

Check pulse
every 2 minutes.
Pulse present?

| Possible Céusés .
! No * Hypothermia
\ ¢ Hypoxia
_Go to Pediatric _ ¢ Medications

stAlgorithm. |

© 2020 American Heart Association



Pediatric Septic
Shock Algorithm

Pediatric Advanced Life Support

American American Academy
Heart of Pediatrics

PO
Association. DEDICATED TO THE HEALTH OF ALL CHILDREN™

P G}h e E———— _

Identify signs of septic shock

o Altered mental status (irritability or decreased level of consciousness)

« Altered heart rate (tachycardia or, less commonly, bradycardia)

o Altered temperature (fever or hypothermia)

o Altered perfusion (prolonged or “flash” capillary refill; cool or very warm extremities; plethoric appearance, mottled color
or pallor; possible ecchymosis or purpura; decreased urine output)

» Hypotension: May or may notbe present

l, Immediate (10-15 min}

Initial stabilization

Support A-B-Cs.

Monitor heart rate, blood pressure, and pulse oximetry. J

|
|
I
|
|
|

Establish IV/IO access.

s o o o

Fluid boluses: Give 10-20 mL/kg isotonic crystalloid boluses (10 mL/kg for neonates and those with pre-existing
cardiovascular compromise). Assess carefully after each bolus.

Antibiotics: Give broad spectrum antibiotics.

Assess carefully after each bolus. Repeat fluid boluses as needed to treat shock. Stop if rales, respiratory distress, or
hepatomegaly develops.

‘ « Give antipyretics if needed

& Goals of therapy: Improved mental status, normalization of heartrate and temperature, adequate systolic and diastolic blood

First 3 l’
hour ﬁ =
Within first hour
Draw blood for culture and additional laboratory studies, including glucose and calcium—do not delay antibiotic or fluid therapy.
pressure, improved perfusion (see 1)

No /@a—sivgns of shock persist after 40-60 mL/kg total Yes

fluid administration or evidence of fluid overload?

\ Y
5 N e 6
;]
' Consider critical E 7" o Obtain critical care consultation.
L K care consultation. = o |nitiate and titrate epinephrine or norepinephrine.

Initial stabilization

Establish central venous and intra-arterial pressure monitoring.

Continue epinephrinelnorepinephrine (as above) and bolus fluid therapy as needed to treat shock.
Verify adequate airway, oxygenation, and ventilation.

1 Consider stress-dose hydrocortisone if hemodynamics remain inadequate despite adequate fluid
k resuscitation and vasoactive drug therapy.

e

Brierley J, Carcillo JA, Choong K, et al. Clinical practice parameters for hemodynamic support of pediatric and neonatal septic shock: 2007 update from the American College of Critical Care
Medicine. Crit Care Med. 2009;37(2):666-688. Kissoon N, Orr RA, Carcillo JA. Updated American College of Critical Care Medicine—pediatric advanced life support guidelines for management
of pediatric and neonatal septic shock: relevance to the emergency care clinician. Pediatr Emerg Care. 2010;26(11):867-868.

© 2020 American Heart Association



Recognizing Respiratory Problems Flowchart

PALS: Signs of respiratory‘problems

PALS: Identifying respiratory problems by severity

Progression of respiratory distress to respiratory failure*

Clinical signs Upper Lower airway Lung Disordered
airway obstruction tissue control of
obstruction disease breathing
Airway Patency Airway open and maintainable/not maintainable
Breathing Respiratory Increased Variable
rate/effort
Breath sounds Stridor Barking cough Grunting Normal
(typically ; Hoarseness Crackles
Pepraiohy Wheezing Decreased
(typically breath
expiratory) sounds
Prolonged
expiratory phase
Air movement Decreased Variable
Circulation Heart rate Tachycardia (early); bradycardia (late)
Skin Pallor, cool skin (early); cyanosis (late)
Disability Level of Anxiety, agitation (early); lethargy, unresponsiveness (late)
consciousness
Exposure Temperature Variable

Airway Respiratory distress: open and maintainable

Respiratory failure: not maintainable

Breathing Respiratory distress: tachypnea

Respiratory failure: bradypnea to apnea

Respiratory distress: work of breathing (nasal flaring/retractions)
Respiratory failure: increased effort progresses to decreased effort and then to apnea

Respiratory distress: good air movement
Respiratory failure: poor to absent air movement

Circulation Respiratory distress: tachycardia

Respiratory failure: bradycardia

Respiratory distress: pallor
Respiratory failure: cyanosis

Disability Respiratory distress: anxiety, agitation

Respiratory failure: lethargy to unresponsiveness

Exposure Variable temperature

*Respiratory failure requires immediate intervention.

© 2020 American heart Association



Managing Respiratory Emergencies Flowchart

Managing respiratory emergencies flowchart

* Airway positioning * Oxygen ¢ ECG monitor as indicated
* Suction as needed * Pulse oximetry * BLS asindicated

Upper airway obstruction
Specific management for selected conditions

Croup Anaphylaxis Aspiration foreign body
* Nebulized epinephrine  IM epinephrine {or = Allow position of comfort
e Corticosteroids autoinjector) » Specialty consultation
= Albuterol

¢ Antihistamines
» Corticosteroids

Lower airway obstruction
Specific management for selected conditions

Bronchiolitis Asthma
* Nasal suctioning » Albuterol + ipratropium
* Consider bronchodilator trial » Corticosteroids

¢ Magnesium sulfate
« IM epinephrine (if severe)
¢ Terbutaline

Lung tissue disease
Specific management for selected conditions

Pneumonia/pneumonitis Pulmonary edema
Infectious, chemical, aspiration Cardiogenic or noncardiogenic (ARDS)
* Albuterol = Consider noninvasive or invasive ventilatory support
* Antibiotics (as indicated) with PEEP
+ Consider noninvasive or invasive * Consider vasoactive support
ventilatory support with PEEP = Consider diuretic

Disordered control of breathing
Specific management for selected conditions

Increased ICP Poisoning/overdose Neuromuscular disease
* Avoid hypoxemia + Antidote (if available) = Consider noninvasive or
* Avoid hypercarbia + Contact poison control invasive ventilatory support

¢ Avoid hyperthermia
* Avoid hypotension

© 2020 American Heart Association



Recognizing Shock Flowchart

[ o ’ o 5
Clinical signs Hypovolemic | Distributive | Cardiogenic | Obstructive

shock

Airway open and maintainable/not maintainable

shock shock shock l

Airway Patency

Breathing Respiratory

Increased
rate
Respiratory Normal to increased Labored
effort
Breath sounds Normal Normal (& Crackles, grunting
crackles)
Circulation | Systolic blood Compensated shock can progress to hypotensive shock
pressure if left untreated
Pulse pressure Narrow Variable Narrow
Heart rate Increased
Peripheral Weak Bounding or Weak
pulse quality weak
Skin Pale, cool Warm or Pale, cool
cool
Capillary refill Delayed Variable Delayed
Urine output Decreased
Disability Level of Irritable early, lethargic late
consciousness

Exposure Temperature Variable

© 2020 American Heart Association



Managing Shock Flowchart

Managing shock flowchart

e Oxygen
* Pulse oximetry
* ECG monitor

* IV/IO access
¢ BLSasindicated
* Point-of-care glucose testing

Hypovolemic shock:
Specific management for selected conditions

Nonhemorrhagic

Hemorrhagic

° 20 mL/kg NS/LR bolus, repeat as needed
* Consider colloid

= Control external bleeding
* 20 mL/kg NS/LR bolus, repeat 2 or 3x

as needed

» Transfuse PRBCs as indicated

Distributive shock:
Specific management for selected conditions

* Septic Shock

* Albuterol
* Antihistamines, corticosteroids
e Epinephrine infusion

Septic Anaphylactic Neurogenic
Management * IM epinephrine (or autoinjector) e 20 mL/kg NS/LR
algorithm: * Fluid boluses (10-20 mL/kg NS/LR) bolus, repeat PRN

* Vasopressor

Cardiogenic shock:
Specific management for selected conditions

Bradyarrhythmia/tachyarrhythmia

Other (eg, CHD, myocarditis,
cardiomyopathy, poisoning)

e Bradycardia
» Tachycardia

Management algorithms:

¢ 5to 10 mL/kg NS/LR bolus, repeat PRN
* Inotropic and/or vasoactive infusion

= Consider expert consultation

* Antidote for poisoning

Obstructive shock:
Specific management for selected conditions

* Expert consultation

decompression
* Tube thoracostomy

e 20 mL/kg NS/LR
bolus

Ductal-dependent Tension Cardiac tamponade | Pulmonary embolism
(LV outflow pneumothorax
obstruction)
¢ Prostaglandin E1 * Needle * Pericardiocentesis ° 20 mL/kg NS/LR

bolus, repeat PRN

* Consider
thrombolytics,
anticoagulants

* Expert consultation

© 2020 American Heart Association




