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UNIT ONE: GENERAL CONCEPTS 

In the pediatric population, cardiac arrest usually results from one of three problems: 

 Progressive respiratory distress and failure (the most common cause) 
 Progressive shock (second most common) 
 Sudden cardiac death from ventricular fibrillation (VF) or pulseless ventricular tachycardia (VT) (5-15% of all 

pediatric cardiac arrest cases). 

The Pediatric Advanced Life Support (PALS) course stresses identification and early intervention in each of these 
problems. 

PALS PREPARATION 

If attending a PALS course, the student must know the key concepts that will be used during the course: 

 ECG rhythm recognition 
 Infant and child basic life support (BLS) 
 Pediatric pharmacology 
 PALS algorithms and treatments. 

ORGANIZATION OF THE PALS COURSE  

In the PALS course, the student will demonstrate competency in four key skills stations that include simulations that 

stress the role of the team in the pediatric resuscitation process: 

 One- and two-rescuer BLS for both infants and children 
 Management of respiratory emergencies 
 Rhythm disturbances and electrical therapies 
 Vascular access. 

 
The student will be asked to participate as team leader and team member in the skills stations. After successful 

completion of the skills, the student must successfully complete and pass a written exam testing the cognitive skills 

associated with pediatric resuscitation. 
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2015 PALS GUIDELINE CHANGES  

TABLE 1: COMPARISON OF PALS GUIDELINES 

Guideline Old Guideline 2015 Guideline 

Sequence  CAB (compressions, airway, breathing) Confirmed in the 2015 guidelines 

Compression depth Used “at least” without a maximum 

depth 

Infants to children up to puberty: compress the 

chest up to 1/3 of the chest diameter; Puberty 

and adolescence: use adult compression depth 

between 2 and 2.4 inches (5 to 6 cm) 

Frequency At least 100 compressions per minute Between 100 and 120 compressions per minute 

Compression-only 

CPR 

Infants and children require 

compressions and respirations, but 

compressions are better than nothing 

Infants and children still require compressions 

and respirations for optimal CPR since most 

pediatric emergencies affect respiration 

primarily; Compression-only CPR is useful in 

infants/children in cardiac arrest 

Fluid resuscitation Aggressive fluids Treat septic shock with isotonic IV fluids at a 

dose of 20 mL/kg, though use with caution in 

resource-limited settings (i.e. no critical care) 

Atropine 

premedication 

Use a minimum atropine dose of 0.1 mg 

to prevent paradoxical bradycardia  

Do not routinely use atropine as premedication 

for endotracheal intubation; atropine can be 

used in patients at increased risk of bradycardia 

Vasopressors Use epinephrine for cardiac arrest Consider using epinephrine during cardiac arrest  

Extracorporeal CPR Consider extracorporeal CPR only for 

children in standard resuscitation-

refractory cardiac arrest 

Extracorporeal CPR may be considered in at-risk 

children who have a cardiac arrest within a 

hospital with proper protocols, personnel, and 

equipment available 

Amiodarone and 

lidocaine 

Amiodarone preferred to lidocaine for 

pulseless VT/VF unresponsive to shock 

Amiodarone and lidocaine equally effective for 

pulseless VT or VF unresponsive to shock 

Post-cardiac arrest Comatose patients should be cooled to 

between 32°C and 34°C for 12-24 hours 

Comatose patients with cardiac arrest outside of 

the hospital should be cooled to 32°C to 34°C for 

2 days followed by 3 days of normothermia or a 

total 5 days of normothermia; no recs for in-

hospital cardiac arrest; treat fever aggressively 

Post-cardiac arrest New recommendation for 2015 Maintain systolic BP above the fifth percentile by 

age, use intra-arterial pressure monitoring 

Post-cardiac arrest No recommendations about PaCO2 Titrate oxygen to achieve PaO2 between 94% 

and 99%; keep PaCO2 within normal range 
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CHANGES TO PEDIATRIC BLS IN 2015 

Pediatric BLS was changed in 2015 to incorporate the use of cell phones into the algorithm. In an out-of-hospital arrest, 

the lone rescuer may call 911 before providing CPR if that rescuer has a cell phone is available. When others are nearby, 

they should be instructed to call 911 using an available cell phone, then get an AED. 

When a lone rescuer finds an infant or child up to the age of puberty who is the victim of an unwitnessed collapse, the 

rescuer should give 2 minutes of CPR before leaving the victim to go get help/call 911/get AED. If the lone rescuer has a 

working cell phone, 911 should be called first. 

When a lone rescuer finds an infant or child up to the age of puberty who is the victim of a witnessed collapse, the 

rescuer should leave the victim to go get help/call 911/get AED. If the lone rescuer has a cell phone, call 911 first. 

When a lone rescuer finds an adolescent (puberty and older) who is the victim of a witnessed or unwitnessed collapse, 

the rescuer should leave the victim to go get help/call 911/get AED. If the lone rescuer has a cell phone, call 911 first. 

PEDIATRIC CHAIN OF SURVIVAL 

 

FIGURE 1: PEDIATRIC CHAIN OF SURVIVAL 

In infants and children, it is better to monitor for signs of respiratory distress before overt respiratory failure occurs, 

requiring resuscitation. If resuscitation is required, it should include high-quality CPR and activation of EMS (e.g., call 

911). Qualified providers should perform PALS followed by post-arrest care following return of spontaneous circulation 

(ROSC). 
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FIGURE 2: BLS INFANT AND CHILD ALGORITHM 
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UNIT TWO: PEDIATRIC EVALUATION  

In the pediatric population, respiratory and circulatory problems lead to cardiopulmonary failure while arrhythmias can 

lead directly to cardiac arrest. Rapidly evaluate and intervene using the PALS Sequence Algorithm (Figure 3): 

 

FIGURE 3: PALS SEQUENCE ALGORITHM 
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When evaluating the child’s level of consciousness, breathing and color, note: 

 Level of consciousness: Is the child awake and alert, irritable and crying, or unresponsive? 

 Breathing: Is the child’s respiratory pattern normal for his age, diminished or absent, or extremely labored?  

 Color: Is the child’s color mottled, cyanotic or pale, and/or normal for his ethnicity?  

This initial assessment will guide the next steps of the PALS sequence.  Begin the primary and secondary assessments 

using the Evaluate-Identify-Intervene sequence if the child is breathing, has a good pulse and color, and is responsive. 

EVALUATE-IDENTIFY-INTERVENE 

The Evaluate-Identify-Intervene sequence will enable identification of the most appropriate intervention. Use this 

sequence until the child is stabilized or until the child’s condition deteriorates and other treatment is indicated.  

 

FIGURE 4: EVALUATE-IDENTIFY-INTERVENE SEQUENCE 
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EVALUATE THE CHILD 

During evaluation, conduct the primary assessment, secondary assessment, and diagnostic tests. At all times, 
be aware of whether or not a condition is life-threatening and be ready to move to the appropriate 
intervention immediately. 
 

Primary Assessment 

Assessment Assessment Techniques  Abnormal Findings Interventions 
A  Airway Observe for movement of the 

chest or abdomen 
Obstructed but maintainable 
 

Keep airway open by 
head tilt/chin lift 

Listen to the chest for breath 
sounds 

Obstructed and cannot be opened 
with simple interventions 

Keep airway open using 
advanced interventions 

B  Breathing Rate 
 

<10 or >60 = Abnormal (Apnea, 
bradypnea, tachypnea) 

Immediate respiratory 
intervention required 

Effort Nasal flaring, head bobbing, 
seesaw respirations, retractions 

Immediate respiratory 
intervention required 

Chest or abdominal expansion Asymmetrical or no chest 
movement 

Immediate respiratory 
intervention required 

Breath sounds Stridor, grunting, wheezing, rales, 
rhonchi 

Immediate respiratory 
intervention required 

Oxygen saturation (O2 sat) <94% on room air 
<90% at any time 

Supplemental oxygen 
Advanced airway 

C  Circulation Heart rate 
 

Bradycardia 
Tachycardia 
Absent  
 

Bradycardia Algorithm 
Tachycardia Algorithm 
Cardiac Arrest Algorithm 

Peripheral pulses (radial, 
posterior tibial, dorsalis pedis) 

Diminished or absent Close monitoring 

Central pulses (femoral, brachial, 
carotid, and axillary) 

Diminished or absent Management of Pediatric 
Shock  

Capillary refill >2 seconds Management of Pediatric 
Shock 

Skin color/temperature Pale mucous membranes Management of Pediatric 
Shock 

Central cyanosis Immediate respiratory 
intervention required 

Peripheral cyanosis Management of Pediatric 
Shock 

Blood pressure Outside of the normal range for 
age 

Management of Pediatric 
Shock 

D  Disability AVPU Scale 
 

Alert – Awake, active, responsive 
to parents (normal) 
Voice – Responds only to voice 
Pain – Responds only to pain 
Unresponsive – Not responsive 

Monitor and consult 
neurologist 

Glasgow Coma Scale Pediatric Glasgow Coma Scale 
(see Table 6) 

Pupils Unequal or non-reactive 

E  Exposure General evaluation Signs of bleeding, burns, trauma, 
petechiae, and purpura 

Management of Pediatric 
Shock 

TABLE 2: PRIMARY ASSESSMENT MODEL  
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PRIMARY ASSESSMENT 

Use the Primary Assessment to evaluate the child using vital signs and an ABCDE model: 

A  Airway 

Advanced interventions for keeping the airway open may include:  

 Laryngeal mask airway 
 Endotracheal (ET) intubation 
 Continuous positive airway pressure (CPAP) 
 Foreign body removal if one can be visualized 
 Cricothyrotomy in which a surgical opening is made into the trachea. 

B  Breathing 

The child’s respiratory rate is an important assessment that should be made early in the primary assessment process. 

The clinician must be aware of normal respiratory ranges by age: 

Age Category Age Range Normal Respiratory Rate 

Infant 0-12 months 30-60 per minute 

Toddler 1-3 years 24-40 per minute 

Preschooler 4-5 years 22-34 per minute 

School age 6-12 years 18-30 per minute 

Adolescent 13-18 years 12-16 per minute  

TABLE 3: NORMAL RESPIRATORY RATES 

C  Circulation 

The child’s heart rate is another important assessment that should be made in the primary assessment. The normal 

heart rates by age are: 

Age Category Age Range Normal Heart Rate 

Newborn 0-3 months 80-205 per minute 

Infant/young child 4 months to 2 years 75-190 per minute 

Child/school age 2-10 years 60-140 per minute 

Older child/ adolescent Over 10 years 50-100 per minute 

TABLE 4: NORMAL HEART RATES 

The child’s blood pressure should be another part of the primary assessment. Normal blood pressures by age range are: 

Age Category Age Range Systolic Blood 
Pressure 

Diastolic Blood 
Pressure 

Abnormally Low  
Systolic Pressure 

Neonate  1 Day 60-76 30-45 <60 

Neonate  4 Days 67-84 35-53 <60 

Infant   To 1 month 73-94 36-56 <70 

Infant  1-3 months 78-103 44-65 <70 

Infant  4-6 months 82-105 46-68 <70 

Infant  7-12 months 67-104 20-60 <70 + (age in years x 2) 

Preschool 2-6 years 70-106 25-65 <70 + (age in years x 2) 

School Age 7-14 years 79-115 38-78 <70 + (age in years x 2) 

Adolescent  15-18 years 93-131 45-85 <90 

TABLE 5: NORMAL BLOOD PRESSURE   
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D  Disability 

One of the assessments of level of consciousness in a child is the Glasgow Coma Scale. 

Response Score Verbal Child Preverbal Child 

Eye opening 4 
3 
2 
1 

Spontaneously 
To verbal command 
To pain 
None 

Spontaneously 
To speech 
To pain 
None 

Verbal response 5 
4 
3 
2 
1 

Oriented and talking 
Confused but talking 
Inappropriate words 
Sounds only 
None 

Cooing and babbling 
Crying and irritable 
Crying with pain only  
Moaning with pain only 
None 

Motor response 6 
5 
4 
3 
2 
1 

Obeys commands 
Localizes with pain 
Flexion and withdrawal 
Abnormal flexion 
Abnormal extension 
None 

Spontaneous movement 
Withdraws when touched 
Withdraws with pain 
Abnormal flexion 
Abnormal extension 
None 

Total Possible Score 3-15   

TABLE 6: PEDIATRIC GLASGOW COMA SCALE 

E  Exposure 

If the provider finds any abnormal symptoms in this category they should assess and treat the child for shock (see Unit 

Seven: Management of Pediatric Shock, particularly Interventions for Initial Management of Shock).  

During the primary assessment, if the child is stable and does not have a potentially life-threatening problem, continue 

with the secondary assessment. 
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SECONDARY ASSESSMENT 

During the secondary assessment, complete a more in-depth history and physical exam in an attempt to identify the 

cause of the child’s circulatory or respiratory symptoms. The physical exam should be focused on the specific symptoms 

the child is having. When conducting the history, remember the acronym ‘SAMPLE’.  

History Focus Areas Information to Gather 

Signs and symptoms Changes in level of consciousness, respiratory problems, vomiting, diarrhea, 
fever, episodes of bleeding 

Allergies Environmental, food, medication and usual reactions 

Medications Any recent medications including dose and time any recent changes or 
additions of medications 

Past medical/surgical history Birth history 
Immunization history 
Respiratory, cardiac, neurological or surgical history  

Last Meal Time of meal and foods eaten 

Events Time of onset 
Description of the events leading to this episode 
Treatments already performed  

TABLE 7: SECONDARY ASSESSMENT HISTORY 
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DIAGNOSTIC TESTS 

Lab and other diagnostic tests may help to identify specific problems and the severity of the problems.  

Test Abnormal Result Why Important Interventions 

Arterial blood 
gas 

Hypoxemia 
pH abnormalities 

Indicates the adequacy of 
ventilation 

Increase or decrease 
ventilation efforts 

Oxygen 
saturation 

Any venous result outside 
of normal 70-75% range 

Indicates the adequacy of 
oxygenation  

Increase oxygen and 
ventilation efforts 

Arterial lactate 
concentration 

Increased lactate An elevated lactate indicates an 
ill child  
Falling lactate levels can indicate 
success of treatment 

See Post Cardiac Arrest 
Shock Management 
Algorithm  

Arterial and 
CVP monitoring 

Increased or decreased 
pressures 

Can indicate results of fluid 
resuscitation 

See Post Cardiac Arrest 
Shock Management 
Algorithm 

Chest x-ray Signs of obstruction or 
disease 

May indicate respiratory issues 
Verifies position of ET tube 

See Management of 
Pediatric Respiratory Distress 
or Failure 

ECG Cardiac arrhythmia Indicates cardiac issues Dependent on arrhythmia 

Peak expiratory 
flow rate 

Diminished PEFR If the child can understand how 
to do the test, may indicate 
respiratory issues 

See Lower Airway 
Obstruction Interventions 

Echocardiogram Valve problems  
Congenital abnormalities 

May indicate problems with size 
and contractility of the heart 

Dependent on diagnosis 

TABLE 8: DIAGNOSTIC TESTS IN PALS 
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IDENTIFY 

As the child is assessed, the goal is to identify the underlying problem causing the symptoms. Trauma, respiratory 

compromise, or circulatory problems can lead to respiratory arrest so it is important to identify the causal issue(s).  

Problem Type 

Circulatory Cardiogenic shock 
Distributive shock 
Hypovolemic shock 
Obstructive shock 

Respiratory Upper or lower airway obstruction 
Lung disease 
Disordered control of breathing 

Trauma May lead to shock or respiratory issues 

TABLE 9: IDENTIFY CAUSE OF CONDITION 

INTERVENE 

Finally, the intervention step of the sequence will be based on the assessment and identification of any issues identified. 

PALS interventions to consider should include: 

 Airway maintenance and ventilation support 
 Activation of the emergency response system 
 CPR 
 Use of AED, defibrillator or monitor 
 Oxygen delivery 

 Fluid and medication administration  
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UNIT THREE: THE TEAM IN PALS 

Each member on the PALS team must understand his role and how it relates to those of the other team members. A 

physician usually leads the team. The team leader must be able to: 

 Organize the team 
 Monitor the performance of each role 
 Perform any skills if necessary 
 Model appropriate behaviors 
 Coach other members of the team as necessary 
 Focus on provision of exceptional care 
 Mentor the group by providing a critique of team and individual performance when the resuscitation is over. 

 
Team members must only do tasks as identified by their scope of practice. Each team member must be able to: 

 Understand his role in the pediatric resuscitation 
 Perform the tasks assigned to him 
 Understand the PALS protocols and sequences 
 Act as a member of the team. 

 
There are certain expectations and actions associated with them for members of the team: 

Expectation Team Leader Actions Team Member Actions 

Roles Knows the abilities of each of the team 
members  

Team member will let the team leader 
know if a task is beyond his skill level 
Asks for help if unable to complete a task 

Communication  Clearly defines each task and verifies that 
assignments are understood  
Confirms performance of task 

Informs the leader that task is 
understood  
Informs the leader when each task is 
completed 

Messages  Speaks clearly and in a normal tone of 
voice when giving assignments and 
orders 

Speaks clearly and in a normal tone of 
voice when acknowledging assignments 
and orders  
Feels comfortable questioning unclear 
orders 

Knowledge 
Sharing 

Asks for suggestions from team members 
for alternative actions when needed 

Shares information with team  
Helps to identify actions that may be 
inhibiting the resuscitation effort 

Intervention Intervenes quickly but gently if a team 
member is about to perform an incorrect 
action or if a task is taking too long 

Asks the leader to repeat an order if the 
member thinks an error will occur  
Feels comfortable suggesting alternative 
courses of action  

Evaluation and 
Summary 

Asks for suggestions for alternative 
actions from team members  
Is constantly aware of patient's responses 
Keeps team members informed of 
patient’s current status and plans for 
change in actions  
Provides positive and corrective feedback 
as needed 

Draws attention to changes in the 
patient's status or response to 
treatments 

TABLE 10: TEAM EXPECTATIONS IN PALS 
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UNIT FOUR: RECOGNITION OF RESPIRATORY DISTRESS/FAILURE 

Respiratory distress is the most common cause of respiratory failure and cardiac arrest. If the intervention is not done 

early and aggressively, the outcome for the child is usually very poor.  

 

FIGURE 5: RESPIRATORY DISTRESS TO CARDIAC ARREST 

Normal respirations are quiet and unlabored. As a respiratory problem develops due to disease, the child may begin to 
have labored breathing. This may be evidenced by: 

 Increased airway resistance due to constriction, obstruction or inflammation 
 Decreased lung compliance or stiffness resulting in increased effort to breathe 
 Increased use of accessory muscles in the chest and neck during expiration 
 Decreased CNS control of breathing resulting in hypoventilation and diminished oxygenation. 

HYPOXEMIA 

Hypoxemia is low tissue oxygenation resulting from inadequate oxygenation.   

Signs and Symptoms Treatment 

Arterial oxygen <94% 

Increase amount of oxygen delivered and rate of delivery  
Treat underlying cause 

Tachycardia - fast heart rate 

Tachypnea - fast respiratory rate 

Nasal flaring, retractions 

Skin pallor or cyanosis (late sign) 

Increase amount of oxygen delivered  
Assess for need for PALS Cardiac Arrest Algorithm 

Bradypnea - slow respiratory rate (late sign) 

Bradycardia - slow heart rate (late sign) 

Diminished level of consciousness (late sign) 

TABLE 11: TISSUE HYPOXIA SIGNS AND TREATMENT 

Respiratory 
Distress 

•Abnormal respiratory rate and effort leading to  inadequate oxygenation and ventilation 

•Mild Distress --> Mild tachypnea and increased respiratory effort 

•Severe Distress --> Marked tachypnea with increased effort, changes in skin color and 
changes in level of consciousness 

Respiratory 
Failure 

•Inadequate ventilation, oxygenation or both 

•Usually results from delayed or ineffective treatment of respiratory distress 

Cardiac 
Arrest 

•Eventual cardiac arrhythmia and potential for arrest 
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There are certain conditions that can cause hypoxemia. Some of these conditions can be treated: 

 High altitude: Provide oxygen 
 Overdose, spinal cord injury, or neuromuscular disease: Treat the underlying cause as appropriate and restore 

normal ventilation while increasing the delivery of oxygen 
 Any of a number of respiratory diseases (e.g., pulmonary edema, pneumonia, collapsed lung, asthma, and 

foreign body obstruction): Increase oxygen and consider an advanced airway with PEEP; 
 Congenital defects: Correct the defect. 

HYPERCARBIA 

Hypercarbia is increased arterial carbon dioxide caused by inadequate ventilation and carbon dioxide retention.  

Signs and Symptoms Treatment 

Increased arterial carbon dioxide 

Increase ventilatory rate  
Assess for need for PALS Cardiac Arrest Algorithm 

Diminished level of consciousness (late sign) 

Tachypnea - fast respiratory rate   

Nasal flaring, retractions 

Bradypnea  - slow respiratory rate (late sign) 

TABLE 12: HYPERCARBIA SIGNS AND TREATMENT 

SIGNS OF RESPIRATORY PROBLEMS 

Respiratory problems leading to distress can be classified into four categories: Upper airway obstruction, lower airway 

obstruction, lung disease and disordered control of breathing. In the Evaluate-Identify-Intervene sequence, the PALS 

team must quickly determine the underlying problem based on the clinical sign encountered during the assessment 

process. 

Clinical Signs Upper Airway 
Obstruction 

Lower Airway 
Obstruction 

Lung Disease Disordered Control 
of Breathing 

Airway patency Maintainable in respiratory distress, not maintainable in respiratory failure 

Respiratory rate 
and effort 

Initially increased in respiratory distress but will quickly 
decompensate to bradypnea and apnea in respiratory failure 

Variable 

Breath sounds Stridor, cough and 
hoarseness 

Prolonged 
expiratory wheezing 

Grunting, 
diminished breath 
sounds, rales 

Normal 

Air movement Diminished Variable 

Heart rate Initially presents as tachycardia early in respiratory distress but will quickly 
decompensate to bradycardia and arrest as pediatric patient moves toward respiratory 
failure 

Skin color and 
temperature 

Pale, cool, clammy skin in respiratory distress progressing rapidly 
to cyanosis in respiratory failure 

Normal early 

Level of 
consciousness 

Increased agitation in respiratory distress progressing to lethargy and unresponsiveness 
in respiratory failure 

Core temperature Variable 

TABLE 13: CLINICAL SIGNS BY RESPIRATORY PROBLEM 
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UNIT FIVE: MANAGEMENT OF PEDIATRIC RESPIRATORY DISTRESS OR FAILURE 

To prevent avoidable cases of cardiac arrest, the team must identify and intervene quickly when a respiratory problem is 
identified. Use the Evaluate-Identify-Intervene cycle to determine the cause of the respiratory distress, and then focus 
the interventions on the cause(s) that have been identified. Respiratory problems can be categorized as upper airway 
obstruction, lower airway obstruction, lung tissue disease, and disordered control of breathing. 

UPPER AIRWAY OBSTRUCTION MANAGEMENT 

Common causes of upper airway obstruction are croup, anaphylaxis, and foreign body obstruction. 

 

FIGURE 6: UPPER AIRWAY OBSTRUCTION INTERVENTIONS 

  

Upper Airway Obstruction 

Croup 
•Dexamethasone IV or IM 

•Humidified oxygen 

•Nebulized epinephrine for 
moderate to severe croup 

•Assist ventilation if 
necessary to keep oxygen 
saturation above 90% 

•Intubate if necessary  

Anaphylaxis 

•Epinephrine IM every 10 - 15 
minutes as needed 

•Use albuterol inhaler (MDI) 
or nebulizer for wheezing 

•Monitor for swelling and 
prepare for intubation 

•For hypotension: 
Trendelenburg position, 
Crystalloids and consider 
epinephrine infusion 

Foreign Body 
Obstruction 

•Use Basic Life Support 
techniques of back 
slaps/chest thrusts (less 
than one year old) or 
abdominal thrusts (over 1 
year old). 

•Remove foreign body from 
mouth IF it is visible 

•Do not perform a blind 
finger sweep 
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LOWER AIRWAY OBSTRUCTION MANAGEMENT 

Common causes of lower airway obstruction include bronchiolitis and asthma: 

 

FIGURE 7: LOWER AIRWAY OBSTRUCTION INTERVENTIONS 

 

  

Lower Airway Obstruction 

Bronchiolitis 
•Oral and nasal suctioning 

•Supplementary oxygen for oxygen 
saturation <94% 

•Consider lab and x-rays 

•Consider a trial of nebulized 
epinephrine or albuterol  

Asthma 
•Diagnostic tests as indicated 

•Oxygen to keep saturation >94% 

•Monitor for decompensation and prepare for intubation if 
necessary 

•Corticosteroids PO or IV depending on child's condition 

•Albuterol via MDI or nebulizer 

•Consider IV access 

•Ipratropium bromide by nebulizer for moderate to severe 
symptoms 

•Consider magnesium sulfate slow IV for moderate to 
severe symptoms 

•Consider terbutaline SQ or IV for impending respiratory 
failure 

•Consider non-invasive positive pressure ventilation 
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Asthma is typically classified as mild, moderate, severe, or respiratory arrest imminent based on the evaluation of 

several parameters as developed by the World Health Organization and the National Heart, Lung and Blood Institute: 

 

FIGURE 8: CLASSIFICATION OF ASTHMA 
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LUNG TISSUE DISEASE MANAGEMENT 

Common causes of lung tissue disease are pneumonia/pneumonitis and pulmonary edema. 

 

FIGURE 9: LUNG TISSUE DISEASE INTERVENTIONS 

DISORDERED CONTROL OF BREATHING MANAGEMENT 

Common causes of disordered control of breathing are increased intracranial pressure, toxic poisoning and 
neuromuscular disease. 

 

FIGURE 10: DISORDERED CONTROL OF BREATHING INTERVENTIONS 

  

Lung Tissue Disease 

Pneumonia/ Pneumonitis 
•Diagnostic tests 

•Antibiotic therapy 

•Albuterol via MDI or nebulizer if wheezing 

•Consider CPAP 

•Consider intubation for severe cases 

•Reduce the work of breathing 

Pulmonary Edema 
•Ventilatory support as needed 

•Consider diuretics 

•Reduce the work of breathing 

•Monitor vital signs and pulse oximetry 

•Diagnostic tests 

Disordered Control of Breathing 

Increased 
Intracranial Pressure 
•Neurological consult 

•If neck trauma is suspected, use 
jaw thrust to open airway 

•Hyperventilate for adequate 
ventilation and oxygenation 

•Use medications to control ICP 

•Avoid hyperthermia 

Toxic Poisoning 
•Contact Poison Control at 
1.800.222.1222 

•Maintain patent airway suction 
as necessary 

•Administer antidote when 
available 

•Diagnostic tests 

Neuromuscular 
Disease 
•Consider the possibility of using 
long term mechanical 
ventilation for support 

•Diagnostic tests 

•Support and treatment for 
underlying disease 
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EQUIPMENT FOR RESPIRATORY MANAGEMENT 

All treatment in a respiratory emergency must start with a patent airway and adequate oxygenation to 
maintain the child’s oxygen saturation at 94% or higher on room air. Although intubation is often considered 
the best treatment for a compromised child, studies have shown that ventilation with a bag-mask device was 
effective when used properly. The mask should cover the child’s nose and mouth without covering the eyes or 
hanging over the chin. Oxygen should be running to the bag at all times. If the bag has a pop-off valve, be sure 
it is closed. Open the airway and provide ventilations according to BLS standards. 

Too much ventilation can cause the abdomen to distend leading to compromised lung filling. Avoid excessive 
volumes using a bag use just enough to make the child’s chest rise. Monitor the child’s condition and vital 
signs (including oxygen saturation) during ventilation. If the child’s condition deteriorates and intubation 
becomes necessary, the following equipment should be at hand: 

 Gloves, mask, eye protection 
 Monitors: Cardiac, blood pressure, pulse oximetry, carbon dioxide detector (if available) 
 IV/IO equipment 
 Suction equipment 
 Airways of all sizes oxygen supply and bag masks 
 Various sizes of endotracheal tubes and laryngoscopes 
 Large syringes 
 Adhesive tape to secure tube 
 Pediatric length-based resuscitation tape (see next section) 

PEDIATRIC LENGTH BASED RESUSCITATION TAPE 

During resuscitation of a pediatric patient, it is important to know correct sizes of tubes, masks, airways, and 
catheters based on the child’s size. A weight-based system should be available to facilitate accurate selections 
in a code situation. Many of these systems are organized so that a rescuer can pull a packet based on the 
child’s size that will contain appropriately sized equipment. 

 

FIGURE 11: EXAMPLE OF A WEIGHT BASED SYSTEM  
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UNIT SIX: RECOGNITION OF PEDIATRIC SHOCK 

Shock develops when the body can no longer deliver oxygen and other nutrients to the cells. Therefore, the goal of 
treatment for shock is to increase oxygen to the cells. Be aware that shock CAN be present even when the blood 
pressure is normal. In order to ensure adequate oxygen delivery, there must be enough blood and oxygen, appropriate 
cardiac output, and appropriate distribution of flow. The types of shock are defined by disruptions in these required 
elements: 

 Inadequate blood volume (hypovolemic shock) 
 Inappropriate distribution of blood volume (distributive shock) 
 Disruptions in cardiac output (cardiogenic shock) 
 Obstructed blood flow (obstructive shock). 

PATHOPHYSIOLOGY IN SHOCK 

The amount of blood pumped by the heart per minute is defined as:  

Stroke volume (based on preload, afterload and contractility) × Heart rate = Cardiac output.  
 
Pediatric patients have very small stroke volume; therefore, pediatric cardiac output is primarily dependent on heart 
rate. Inadequate preload results in hypovolemic shock, whereas poor contractility and increased afterload can result in 
cardiogenic shock. 

COMPENSATORY MECHANISMS IN SHOCK 

When the body senses that a shock state is imminent, it attempts to compensate. The child with a normal blood 
pressure but poor perfusion is in compensated shock. In compensated shock, blood is shunted from the periphery and 
non-vital organs to the heart and brain. There are several compensatory mechanisms that include: 

Mechanism What You will See in Shock 

Elevated heart rate 
 
Tachycardia; reduction in cardiac output 
 

Increased vasoconstriction 

Cool, clammy, pale or mottled skin 
Delayed capillary refill in the extremities 
Weak peripheral pulses 
Decreased pulse pressure 
  

Redistribution of blood flow from 
non-vital organs 

Decreased urine output; vomiting may 
occur 

TABLE 14: COMPENSATORY MECHANISMS IN SHOCK 

When the body can no longer compensate, hypotensive shock will develop signaling impending cardiac arrest. As the 

child decompensates, ominous signs will include: Decreasing level of consciousness, bradycardia, and weakening central 

pulses.  
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SIGNS OF SHOCK BY TYPE 

Clinical Sign Hypovolemic 
(Volume loss) 

Distributive 
(Inappropriate 

volume distribution)  

Cardiogenic 
(Myocardial 
dysfunction) 

Obstructive 
(Physical 

obstruction) 

Potential Causes 

Vomiting or 
diarrhea, bleeding, 
DKA, fluid leaking 
from the cells into 
tissues, burns, 
decreased fluid 
intake 

Sepsis, head injury, 
spinal injury, 
anaphylaxis 
 

Congenital heart 
disease, poisoning, 
myocarditis, 
cardiomyopathy, 
arrhythmias  

Cardiac tamponade, 
tension 
pneumothorax, 
congenital heart 
defects, pulmonary 
embolism 

Preload 
Decreased Normal or 

decreased 
Variable Variable 

Contractility 
Normal or increased Normal or 

decreased 
Decreased Normal 

Afterload Increased Variable Increased Increased 

Airway patency Airway open and maintainable early, not maintainable in later stages 

Respiratory rate 
and effort 

Increased rate but 
no increased effort 

Increased rate 
possible with 
increased effort 

Increased effort 
with retractions and 
nasal flaring 

Increased and 
labored 

Breath sounds 

Normal Rales may be 
present 

Rales and grunting Rales and grunting, 
breath sounds may 
be diminished or 
absent with tension 
pneumothorax 

Systolic BP May be normal in compensated shock but will eventually lead to hypotensive shock 

Pulse pressure 
(difference 

between systolic 
and diastolic) 

Narrow Variable Narrow Narrow  

Heart rate 
Increased Increased Increased Increased with 

muffled heart 
sounds 

Peripheral pulses 
Weak Bounding or weak Weak or absent, 

jugular venous 
distention 

Weak 

Capillary refill Delayed Variable Delayed Delayed 

Skin color and 
temperature 

Pale, clammy, cool, 
mottled 

Warm, flushed, 
pale, mottled  
In septic shock may 
have petechial or 
purpuric rash,  
hives in 
anaphylactic shock 

Pale, cool 
extremities 

Pale, cool, possible 
cyanosis in 
pulmonary 
embolism 

Urine output Decreased 

Level of 
consciousness 

Irritable and anxious 
Decreased level of consciousness is a late and ominous sign 

Core temperature Variable 

TABLE 15: SIGNS OF SHOCK BY TYPE 
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UNIT SEVEN: MANAGEMENT OF PEDIATRIC SHOCK 

When the resuscitation team is presented with a child in shock the goals for treatment are to: 

 Improve tissue oxygenation 

 Decrease oxygen demand 

 Treat causes of shock 

 Repair lost organ function 

 Prevent cardiac arrest. 

As the pediatric patient’s condition begins to worsen, there are certain signs the team should be aware of: 

 Rapid heart rate 

 Diminished peripheral pulses 

 Possibly weakened central pulses 

 Narrowing pulse pressure 

 Cool pale extremities 

 Prolonged capillary refill 

 Deteriorating level of consciousness 

 Low blood pressure (late sign). 

INITIAL MANAGEMENT 

Initial management of shock must include: 

Intervention Specific Actions 

Position Allow the child to assume a comfortable position (consider Trendelenburg) 

Oxygen High oxygen concentration with possible mechanical ventilation (PEEP)  
If anemia is present, consider blood transfusion 

Vascular access IV or IO as soon as possible 

Fluids Crystalloid bolus (consider packed cells for blood loss) 20 mL/kg over 5-20 minutes 
Monitor for cardiac issues during fluid resuscitation 

Assessment Frequent secondary assessments  
Monitor vital signs including oxygen saturation, urine output, and mental status 

Labs As indicated for type of shock 

Medications Administer appropriate medication in appropriate doses (see Unit Twelve): 

 Dopamine to increase heart rate and contractility 

 Dobutamine to increase heart rate and contractility 

 Epinephrine to increase systemic vascular resistance, heart rate & contractility 

 Inamrinone to decrease systemic vascular resistance and increase contractility 

 Milrinone to decrease systemic vascular resistance and increase contractility 

 Nitroglycerine to decrease systemic vascular resistance 

 Nitroprusside to decrease systemic vascular resistance 

 Norepinephrine to increase systemic vascular resistance and contractility 

 Vasopressin to increase systemic vascular resistance and contractility 

TABLE 16: INTERVENTIONS FOR INITIAL MANAGEMENT OF SHOCK 
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MANAGEMENT OF SHOCK BY TYPE 

Signs that shock is resolving include: 

 Heart rate and blood pressure within normal range for child’s age 
 Strong peripheral pulses with warm, pink extremities and brisk capillary refill 
 Improved mental status 
 Urine output >1 mL/kg/hour (or >30 mL/hour for adolescents) 
 Normal or improving oxygen saturation 
 Decreased serum lactate. 

SHOCK: FLUID AND MEDICATIONS 

The golden hour for shock is the first hour. During this hour, the pediatric patient must receive the appropriate 

treatment in order to enhance his chance of survival. The first step in this process is to recognize the type of shock and 

appropriate treatment: 

 

FIGURE 12: TYPES OF SHOCK 

 

 

•IV Outflow 

•Tension 
pneumothorax 

•Tamponade 

•Pulmonary embolus 

•Arrhythmias 

•Other cardiac 
problems 

•Septic 

•Anaphylactic 

•Neurogenic 

•Hemorrhagic 

•Non-hemorrhagic 

Hypovolemic Distributive 

Obstructive Cardiogenic 
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It is important to administer fluid resuscitation in shock with extreme caution. Patients should be monitored for signs of 

fluid overload or cardiovascular deterioration.  Using these treatments presumes it is done within facilities that have the 

equipment and personnel available to treat any secondary effects of IV fluid boluses. The institution should have age- 

and size-appropriate equipment in an intensive care setting, such as ventilators, arterial pressure monitoring systems, 

and vasopressors. 

Hypovolemic Shock Treatment: 

 Hemorrhagic: Stop external bleeding. Administer fluid 20 mL/kg crystalloid bolus and repeat until vital signs and 
oxygenation restored. Administer packed red blood cells for extreme blood loss. 

 Non-hemorrhagic: Administer fluid 20 mL/kg crystalloid bolus and repeat until vital signs and oxygenation 
restored. Consider colloid infusion if crystalloids are not effective. 

Distributive Shock Treatment: 

 Septic: Administer fluid 20 mL/kg crystalloid bolus and repeat until vital signs and oxygenation are restored. 
Administer dopamine, epinephrine or norepinephrine OR consider milrinone or nitroprusside OR dobutamine. 

 Anaphylactic: Epinephrine bolus followed by infusion. Administer fluid 20 mL/kg crystalloid bolus and repeat 
until vital signs and oxygenation are restored. Consider albuterol or antihistamines. 

 Neurogenic: Administer fluid 20 mL/kg crystalloid bolus and repeat until vital signs and oxygenation are 
restored. Consider a vasopressor. 

Cardiogenic Shock Treatment: 

 Bradyarrhythmias or tachyarrhythmias: Follow the appropriate “Poor Perfusion” algorithm based on heart rate 
(bradycardia or tachycardia). 

 Other conditions leading to cardiogenic shock: Administer fluid 5-10 mL/kg crystalloid bolus and repeat until 
vital signs and oxygenation restored. Observe for fluid overload. Infuse pressors. Consult cardiology. 

Obstructive Shock Treatment: 

 Pulmonary embolus: Administer fluid 20 mL/kg crystalloid bolus and repeat until vital signs and oxygenation are 
restored. Consider anticoagulants or thrombolytics. Consult pediatric cardiologist/pulmonologist. 

 Cardiac tamponade: Administer fluid 20 mL/kg crystalloid bolus and repeat until vital signs and oxygenation 
restored. Pericardiocentesis. 

 IV outflow: Administer prostaglandin E. 
 Tension Pneumothorax: Needle decompression or thoracostomy. 
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INTRAOSSEOUS ACCESS 

Intraosseous (IO) access is a viable 
alternative to an IV when starting an IV is 
difficult or when CPR must be interrupted 
for establishment of an IV.  

Possible sites for an IO port include the 
proximal or distal tibia, distal femur, or 
anterior superior iliac spine.  

Do not establish IO access in a bone that is 
fractured, if there appears to be infection 
near the site, or if IO attempts have been 
made in the same bone.  

After inserting the IO catheter, be sure to 
protect the site and replace it with an IV as 
soon as possible. If a person fails to 
achieve IO access after breaking the skin, 
the duty should be passed to someone 
with more experience. 

 

 

 

 

 

 

 

 

 

 

 

 
                                                                                              FIGURE 13: INTRAOSSEOUS ACCESS 

Flush with saline after each drug 

Attach the IV and tape tubing to skin 

Support the needle and tape the IO in place 

Infuse saline  

Aspirate to confirm placement (aspirated blood may 
be used for lab exams 

Attach syringe 

Remove stylet 

Stop pressing when decrease in resistance is felt 

Insert the needle perpendicular to skin using twisting 
motion 

Use an IO needle with stylet if available 

Disinfect the skin 

Identify the insertion site 

Universal precautions 
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UNIT EIGHT: RECOGNITION AND MANAGEMENT OF PEDIATRIC BRADYCARDIA 

Bradycardia is a heart rate slower than normal for the child’s age and activity level. See Unit 2 for normal heart 
rate ranges for pediatric patients. In the pediatric population, a heart rate less than 60 beats per minute is an 
ominous sign and CPR should be initiated immediately. Bradycardia is often the cause of hypoxemia and 
respiratory failure in infants and children. 

The exception to this is when a child has primary bradycardia caused by congenital or structural conditions 
such as congenital abnormalities, cardiomyopathy, myocarditis, or surgical injury. These children must be 
evaluated by a pediatric cardiologist. If CPR is indicated, do not delay while waiting for the pediatric 
cardiologist. Secondary bradycardia results from non-cardiac issues including low blood pressure, hypoxia, 
hypothermia, and some drugs. 

SIGNS AND SYMPTOMS OF BRADYCARDIA 

System Sign or Symptom 

Airway patency Usually not affected 

Respiratory rate and effort Respiratory distress or failure 

Systolic BP Hypotensive 

Heart rate Slower than normal for age/activity 

ECG characteristics P wave may/may not be visible QRS complex narrow or wide P wave 
and QRS complex  AV dissociation 

Peripheral pulses Decreased or absent 

Capillary refill Increased time to pink after blanching 

Skin color and temperature Cool and pale 

Level of consciousness Decreased level of consciousness, fatigue, dizziness 

TABLE 17: SIGNS OF BRADYCARDIA BY SYSTEM 

UNDERLYING CAUSES OF BRADYCARDIA 

Underlying causes of bradycardia may include some of the H’s and T’s: 

 Hypoxia: Administer oxygen 
 Acidosis: Treated with increased ventilation and use sodium bicarbonate carefully if needed 
 Hyperkalemia: Restore normal potassium level 
 Hypothermia: Re-warm slowly to avoid over-heating 
 Heart block: Consult pediatric cardiologist for possible administration of atropine, chronotropic drugs, 

and external pacemaker 
 Toxins/overdoses: Supportive care (administer antidote if one is available) 
 Trauma: Increase oxygen and ventilation and avoid increased intracranial pressure by treating 

bradycardia aggressively in cases of head trauma.  
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BRADYCARDIA WITH A PULSE AND POOR PERFUSION 

When a pediatric patient is bradycardic with poor perfusion, follow the PALS Bradycardia Algorithm (Figure 14): 

 

FIGURE 14: PALS BRADYCARDIA ALGORITHM 
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UNIT NINE: RECOGNITION AND MANAGEMENT OF PEDIATRIC TACHYCARDIA 

Tachycardia is a faster than normal heart rate for the child’s age and activity level. Typically, a tachycardia is 
classified as narrow QRS complex (QRS <0.09 seconds) or wide QRS complex (QRS >0.09 seconds). 

Sinus tachycardia (ST) is a narrow complex tachycardia that is not a dysrhythmia. Supraventricular tachycardia 
(SVT) may be wide or narrow complex, originates above the ventricles, and is the most common tachycardic 
rhythm in the pediatric population. As in adults, ventricular tachycardia (VT) is a wide complex tachycardia 
that, if left untreated, can deteriorate to ventricular fibrillation (VF), cardiac arrest and death. Fortunately, VT 
is not very common in children and infants. 

SIGNS AND SYMPTOMS OF TACHYCARDIA 

Signs and symptoms of tachycardia will depend on the type of tachycardia that is present: 

System Sinus Tachycardia SVT VT 

Onset Commonly associated 
with pain, fever, 
hemorrhage or 
dehydration; ST is gradual 
in onset 

Sudden often with 
palpitations 

Sudden but uncommon in 
children unless associated 
with an underlying 
condition 

Airway patency Not affected Not affected Not affected 

Respiratory rate and 
effort 

Faster than normal Faster than normal often 
with rales and wheezes; 
increased work of 
breathing 

Faster than normal 

Systolic BP Variable Usually lower than normal Variable 

Heart rate Infant <220/minute 
Child <180/minute 
Rate typically increases 
with activity or severity of 
illness 

Infant >220/minute 
Child >180/minute 
Rate not affected by 
activity 

Greater than 120 beats 
per minute and regular 

ECG characteristics Narrow QRS complex; P 
waves normal; PR interval 
constant; R-R interval may 
be variable 

Narrow or wide QRS 
complex; P waves absent 
or abnormal; R-R interval 
may be constant 

Wide QRS complex; P 
waves may not be present 
or seen; QRS complexes 
may be uniform or 
variable  

Peripheral pulses Normal Weak Weak 

Capillary refill Normal Increased time to pink  Increased time to pink  

Skin color and 
temperature 

Cool and pale Cool, clammy, pale, 
mottled, gray or cyanotic 

Cool and pale 

Level of consciousness May be light-headed or 
dizzy 

Diminished level of 
consciousness; dizzy, light-
headed 

Diminished level of 
consciousness; dizzy, light-
headed 

TABLE 18: SIGNS OF TACHYCARDIA BY SYSTEM 
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INITIAL MANAGEMENT OF TACHYCARDIA AND EMERGENCY INTERVENTIONS 

Pulseless tachycardia is treated as cardiac arrest. Providers should follow the PALS Cardiac Arrest Algorithm in cases of 

pulseless tachycardia (see Figure 21). Patients who have tachycardia and a palpable pulse should be initially managed as 

follows: 

 

FIGURE 15: PALS TACHYCARDIA INITIAL MANAGEMENT ALGORITHM  
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Interventions designed specifically for emergency management of tachycardia include: 

 Vagal maneuvers: If the child is old enough to understand instructions, have him blow through a straw that is 

partially pinched shut. For an infant, try an ice bag to the top half of his face for 15 seconds. Carotid massage 

may be done on older children. 

 Synchronized cardioversion: Unstable patients may require synchronized cardioversion. If the cardiac monitor 

has a synchronization mode, synchronized cardioversion may help to slow the heart rate. 

 

 

 

 

FIGURE 16: SYNCHRONIZED CARDIOVERSION 

 

Definitive and ongoing treatment for tachycardia will depend on: 

 Whether or not there is adequate perfusion with the rhythm 

 The width of the QRS complex 

 The identification of the specific tachycardia 

  

  

Apply pads 

Turn the defibrillator to synchronized mode 

Dial the appropriate electrical dose 

Charge the machine 

Ensure that rescuers are not touching the patient or bed 

Deliver the shock by pressing the button(s) 

If not resolved, prepare for repeat cardioversion 
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TACHYCARDIA WITH POOR PERFUSION 

Relatively stable patients (conscious, normotensive, and without chest pain) who have poor perfusion should be 

managed using the PALS Tachycardia Poor Perfusion Algorithm (see Figure 17). 

 

FIGURE 17: PALS TACHYCARDIA POOR PERFUSION ALGORITHM 
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TACHYCARDIA WITH ADEQUATE PERFUSION 

Children with tachycardia, a palpable pulse, and adequate perfusion are stable enough to tolerate additional 

investigation into the cause of the tachycardia. The main distinction in this case is whether the QRS complex is narrow 

(≤0.09 sec) or wide (> 0.09 sec). Narrow and wide QRS algorithms are shown in Figures 18 and 19 respectively. 

 

 

 

FIGURE 18: PALS NARROW QRS TACHYCARDIA ADEQUATE PERFUSION ALGORITHM 
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FIGURE 19: PALS WIDE QRS TACHYCARDIA ADEQUATE PERFUSION ALGORITHM 
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UNIT TEN: RECOGNITION AND MANAGEMENT OF PEDIATRIC CARDIAC ARREST 

Cardiac arrest is the absence of circulation and pulses caused by ineffective or absent cardiac activity. In 
cardiac arrest, the child is pulseless and unresponsive and breathing is absent or gasping. Cardiac arrest in 
children is typically hypoxic or asphyxial arrest as a result of respiratory distress or shock. Sudden cardiac 
arrest (SCA) is less common in children and is typically caused by VF or pulseless VT. 

Remember that cardiac arrest in the pediatric population is generally preceded by respiratory distress, 
respiratory failure, or shock so it is critical to intervene before those conditions progress to cardiac arrest. The 
highest rate of survival is when there is bradycardia with immediate CPR because once a child is in asystole, 
the prognosis and outcomes are very poor. VF and VT in children are reversible if the underlying cause is 
determined and treated quickly. 

Treatable causes of cardiac arrest are known as the H's and T's (see Unit Eleven: Management of Shock Post-
Resuscitation) for a listing of the H's and T's. 

CARDIAC ARREST RHYTHMS 

Cardiac arrest is typically identified as one of the arrest rhythms: 

 Asystole (cardiac standstill or flat line) is the absence of any electrical activity on the ECG.  
 Pulseless electrical activity (PEA) is defined as any rhythm with electrical activity on the ECG without palpable 

pulses in the patient. 
 Ventricular fibrillation (VF) is seen as unorganized, chaotic electrical activity on the cardiac monitor with no 

palpable pulses in the patient. VF is one of the “shockable” rhythms. 
 Pulseless ventricular tachycardia (VT) is seen on the monitor as an organized rhythm with wide QRS complexes 

and no pulses in the patient. The danger of pulseless VT is that it will deteriorate into VF. Typically, VT is more 
readily converted than VF so it is critical to treat pulseless VT quickly. 

BLS COMPONENTS FOR MANAGEMENT OF CARDIAC ARREST 

Management of cardiac arrest in the pediatric population must begin with high-quality CPR following the CAB 

(Circulation, Airway, Breathing) sequence. BLS components for children and infants include: 

BLS Component Children Infants 

Compression rate 100-120/minute 

Compression depth About 2 inches (1/3 diameter of 
chest) 

About 1.5 inches (1/3 diameter 
of chest) 

Compression to ventilation ratio 30:2 for single rescuer 
15:2 for team rescue 

Ventilations 1 breath every 6-8 seconds with visible chest rise if advanced airway is 
in place 

Defibrillation Use AED when available 

TABLE 19: BLS COMPONENTS IN CARDIAC ARREST 
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ADVANCED LIFE SUPPORT (ALS) IN CARDIAC ARREST 

In cardiac arrest in children, the ultimate goal is return of spontaneous circulation (ROSC). To accomplish this 
goal, certain principles of ALS must be accomplished: 

 

FIGURE 20: ALS INTERVENTIONS IN CARDIAC ARREST 

 All medications can be safely administered via the Intravenous (IV) or Intraosseous (IO) routes. The LEAN drugs 
(lidocaine, epinephrine, atropine, and naloxone) and vasopressin also can be administered via an endotracheal 
(ET) tube, sometimes abbreviated as ETT. This route is less desirable than IV or IO since drug absorption is less 
predictable and an ET tube may not be in place. The IV route is best when available, but the IO route can be 
used when an IV is not established (refer to Unit Seven for specifics on the IO route). 

 The ET tube is the preferred advanced airway during CPR but bag/mask ventilations can be as effective as an ET 
tube for short-term use. 

PEDIATRIC CARDIAC ARREST 

The purpose of the PALS Cardiac Arrest Algorithm (see Figure 21) is to provide high-quality CPR and electrical 
and drug intervention as appropriate. In cardiac arrest, the most critical components of the algorithm are the 
2-minute periods of CPR. In a team setting, the rest of the team should be preparing drugs or the defibrillator 
during these periods of CPR. Successful cardiac arrest efforts will be influenced by: 

 The period of time between collapse and CPR: Better outcomes will be realized if there is a shorter 
interval between collapse and CPR. 

 The provision of high-quality CPR: Hard and fast is the most effective. 
 The duration of CPR efforts: In general, the longer CPR continues, the worse the outcome. 
 Underlying causes: Early intervention for reversible causes of arrest can improve outcomes. 

Determine if rhythm is shockable 

Establish vascular access (IV or IO) 

Defibrillate VF or pulseless VT 

Deliver appropriate medications 

Insert advanced airway 
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If a child is responding to treatment, is hypothermic, or has drug poisoning, resuscitation efforts should 
continue. For a child without a pulse, the resuscitation team must follow the PALS Cardiac Arrest Algorithm: 

 

FIGURE 21: PALS CARDIAC ARREST ALGORITHM  
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MANUAL DEFIBRILLATION FOR VF OR PULSELESS VT 

When a shockable rhythm (VF or pulseless VT) is identified, the team should prepare to cardiovert while continuing high-

quality CPR: 

 

FIGURE 22: MANUAL DEFIBRILLATION IN PEDIATRIC CARDIAC ARREST 

Minimize the interruption of CPR. Insert advanced airways and IVs during pulse checks. Give medications during CPR so 

that they enter circulation with compressions.  

SPECIAL CIRCUMSTANCES 

If a child is in cardiac arrest because of trauma, drowning, anaphylaxis, poisoning, congenital heart disease or 
pulmonary hypertension the team should be aware that additional interventions may be needed: 

 Trauma: If a neck injury may have occurred, keep the neck in line with the spine. Stop any external 
bleeding and check for a pneumothorax. Be prepared to transfer the child to a specialized pediatric 
trauma center. 

 Drowning: If a neck injury may have occurred, keep the neck in line with the spine. Treat hypothermia 
by slowly rewarming the child. 

 Anaphylaxis: Fluids and epinephrine should be first line treatments. Antihistamines and steroids 
should be considered if the child is responding. 

 Poisoning: If the poison is known and an antidote is available, administer it. Give the antidote time to 
work before stopping resuscitation efforts. 

 Congenital heart disease: Consult the child’s pediatrician and consider administering heparin if shunt 
occlusion is a possibility. 

 Pulmonary hypertension: Increase ventilations to decrease carbon dioxide. Consider isotonic saline. 
Consider the use of extracorporeal membrane oxygenation (ECMO) if available.  

Turn on the defibrillator 

Select appropriate pads for the size of the child 

Apply the pads to the child's chest (or front and back) 

Select appropriate dose in joules/kg 

Press charge button and let team know, "Charging" 

Announce, "Clear" 

Verify that team members are not touching bed or child 

Press the shock button(s) 

Resume CPR 
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UNIT ELEVEN: PEDIATRIC POST-RESUSCITATION SUPPORT 

For optimal outcomes in the pediatric patient, the team must concentrate on successful resuscitation AND 
advanced post-resuscitation support. After successful resuscitation, the team must continue to manage the 
airway, ventilation, and circulation including performing diagnostic testing. The goals of post-resuscitation 
support include: 

 Treatment of the underlying causes of the initial injury or illness 
 Prevention of further injury 
 Optimization of body functions 
 Transport to the next level of care. 

Secondary assessments should continue during this post-resuscitation period and management priorities and 
actions should be: 

System Priority Treatments 

 
 
 
 
 
Respiratory 

Maintain adequate oxygen levels Titrate oxygen to maintain O2 saturation 94% - 99% 

Maintain adequate ventilation Keep airway patent; use intubation and mechanical 
ventilation if necessary 

Monitoring of all vital signs Monitor oxygen saturation and heart rate; position of ET 
tube (as applicable); respiratory rate, rhythm and breath 
sounds; if the intubated child suddenly deteriorates, use 
the DOPE mnemonic (see below) to identify the possible 
cause 

Monitor tests ABGs 

Control pain and anxiety Titrate fentanyl or morphine to control pain and anxiety 
monitor hemodynamics  

 
 
 
 
 
 
 
Cardiovascular 

Monitoring of all vital signs Heart rate, blood pressure, oxygen saturation, urine 
output, CVP and cardiac output (if available) 

Monitor labs Blood gases, hemoglobin/hematocrit, blood glucose, 
electrolytes, BUN, calcium, creatinine, CXR, EKG 

Maintain fluid volume Use the Shock Management Algorithm and administer 
maintenance fluids as appropriate 

Maintain blood pressure Maintain blood pressure above fifth percentile by age 
using fluids and vasopressors as needed 

Maintain oxygenation Titrate oxygen to keep O2 saturation 94% - 99% and 
consider intubation and ventilatory support based on the 
child’s respiratory status 

Control pain Titrate fentanyl or morphine to control pain and anxiety; 
control fever 

Control arrhythmias Monitor cardiac rhythm and use drugs or electrical 
therapy (see Bradycardia or Tachycardia Algorithm) 

 
 
 
Neurologic 

Monitoring of all vital signs Avoid fever; do not re-warm a hypothermic patient unless 
the hypothermia is suspected to be causing the child's 
instability; consider therapeutic hypothermia if child 
remains comatose after successful resuscitation; heart 
rate, blood pressure, neurologic exams, pupils  

Monitor tests Blood glucose, electrolytes, calcium, lumbar puncture only 
if child is stable and CNS infection is suspected 
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System Priority Treatments 

 
 
Neurologic 
(cont’d) 

Control intracranial pressure Support oxygenation, ventilation and cardiac output; 
elevate head of bed unless blood pressure is low; consider 
IV mannitol for acute brain stem herniation 

Watch for seizures Treat seizures immediately; search for treatable metabolic 
cause or toxins 

 
 
 
 
Renal 

Monitor urine output Urine output should be >1 mL/kg/hour for infants and 
children and >30 mL each hour for adolescents 

Monitor urinary catheter Insert urinary catheter to monitor output; ensure that 
catheter is draining 

Monitor lab tests Urine glucose, lactate level, BUN, creatinine, electrolytes, 
urinalysis 

Monitor kidney function Provide adequate fluid volume; avoid medications that 
effect kidneys when possible 

Monitor acid-base balance Correct acidosis; sodium bicarbonate is not recommended 

 
Gastrointestinal 

Monitor bleeding/excess NG 
tube drainage 

Maintain NG to low suction 

Monitor lab tests Liver function tests, amylase, lipase 

 
 
 
Hematologic 

Monitor lab tests Hemoglobin/Hematocrit/Platelets, PT, PTT, INR, 
fibrinogen and fibrin split products 

Monitor blood therapy If hemorrhagic shock does not correct with crystalloid 
therapy, transfuse with packed red blood cells; transfuse 
with platelets if active bleeding and a platelet count 
<50-100,000; transfuse fresh frozen plasma if active 
bleeding and abnormal coagulation  

TABLE 20: POST-RESUSCITATION PRIORITIES AND TREATMENTS 

DOPE 

When the intubated child suddenly deteriorates, use the DOPE mnemonic to identify the possible cause: 

Displacement of ET tube: Assess respirations by checking chest expansion, listening to breath sounds and 

obtaining a chest x-ray to verify tube placement 

Obstruction of ET tube: Suction the ET tube to remove secretions, foreign bodies, or blood 

Pneumothorax: Listen to breath sounds and obtain chest x-ray 

Equipment failure: Check all machinery to ensure all equipment is operating correctly 

MAINTENANCE FLUIDS 

Maintain circulating volume with an isotonic crystalloid such as saline or lactated Ringer’s solution. Add dextrose or 

potassium chloride based on the child’s condition and lab values. Do not give hypotonic fluids. Give maintenance fluids 

based on the child’s weight:  

Child’s Weight  Estimated Hourly Maintenance Fluids 

<10 kg 4 mL/kg/hour 

10-20 kg 40mL/hour + 2 mL/kg/hour for each kg between 10 and 20 

>20 kg 60mL/hour + 1 mL/kg/hour for each kg above 20 

TABLE 21: CALCULATION OF MAINTENANCE FLUID 
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MANAGEMENT OF SHOCK FOLLOWING SUCCESSFUL RESUSCITATION 

After cardiac arrest, manage shock using the following algorithm:  

 

FIGURE 23: PALS POST ARREST SHOCK MANAGEMENT ALGORITHM  
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PATIENT TRANSPORT 

Use the following guide to arrange the safe transport of the pediatric patient to definitive care.  

 Prepare for transport:  
o Find the nearest tertiary pediatric facility 
o Know and follow the protocol for inter-hospital transport 
o Anticipate medications, fluids or blood products that might be needed during transport 
o Prepare them to go with the team. 

 Coordinate with the receiving facility:  
o Identify the specific receiving provider in the facility 
o The resuscitation team leader should communicate directly with the receiving provider 
o Communicate any changes in the child’s condition during transport. 

 Use all appropriate precautions:  
o Universal precautions 
o Obtain cultures if infection suspected 
o Do not delay antibiotics if infection suspected 
o Use appropriate isolation techniques if needed. 

 Prepare the child and family:  
o Communicate all implemented treatments to the family 
o Communicate information about where the child will go and additional capabilities at that 

facility 
o Obtain consent for transport 
o Answer questions and provide comfort to the child and family. 

 Prepare the documentation:  
o Send a copy of chart with the child 
o Send copies of all lab tests and x-rays with the child 
o Send laboratory contact information for all pending tests with the child. 

 Determine the most appropriate mode of transportation:  
o Ground ambulance: Inexpensive and available in most weather conditions but may involve 

increased time for distant transports 
o Helicopter: Faster than ground ambulance for long-distance transports, but more expensive 

than ground ambulance and may not be able to fly in all weather 
o Fixed wing aircraft: The best mode of transport for long distances or for very unstable child, but 

expensive and typically requires interim ground ambulance to reach the aircraft. 
 Select the transport team:  

o Trained in pediatric care and the pediatric transport equipment 
o Trained in the selected mode of transportation. 
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UNIT TWELVE: MEDICATIONS USED IN PALS 

Medications change quickly. It is highly recommended that a pharmacist be included on the resuscitation team to 

manage all drugs and dosages for pediatric patients.  

Drug Classification Indications Dose/Administration Possible Side effects Considerations 

Adenosine Antiarrhythmic SVT 1st dose = 0.1 mg/kg 
rapid IV push to max 
of 6 mg. 
2nd dose = 0.2 mg/kg 
rapid IV push to max 
of 12 mg 

Dizziness, headache, 
metallic taste, 
shortness of breath, 
hypotension, slow or 
fast heart rate, nausea, 
flushing, sweating 

Cardiac monitoring during 
administration; administer 
through central line if 
available; flush with saline 
following administration 

Amiodarone Antiarrhythmic SVT, VT with 
pulses, VF, VT 
without pulse 

SVT or VT with pulse 
5mg/kg load over 20-
60 minutes to 
300 mg max 
VF or VT without 
pulse: 5mg/kg rapid 
bolus to 300 mg max 

Headache, dizziness, 
tremors, syncope, 
hypotension, 
bradycardia, CHF, 
nausea, vomiting, 
diarrhea, rash, skin 
discoloration, hair loss, 
flushing, coagulation 
problems 

Monitor ECG and BP; use 
with caution in patients 
with a perfusing rhythm, 
hepatic failure; 
contraindicated for 2nd or 
3rd degree heart block 

Atropine Anticholinergic Symptomatic 
bradycardia, 
toxins and 
overdoses 

Bradycardia: 
0.02 mg/kg IV with 
0.5 mg max dose 
may repeat one time 
By ET tube: 
0.04-0.06 mg/kg 
 
Toxins/overdose: 
0.02-0.05 mg/kg 
repeated every 20-30 
minutes until 
symptoms reverse 

Headache, dizziness, 
confusion, anxiety, 
flushing, visual 
difficulties, pupil 
dilation, dry mouth, 
tachycardia, high or low 
blood pressure, nausea, 
vomiting, constipation, 
urinary retention, 
painful urination, rash, 
dry skin 

Monitor ECG, oxygen, and 
BP; administer before 
intubation if bradycardic; 
contraindicated in 
glaucoma and 
tachyarrhythmias 

Epinephrine Catecholamine 
vasopressor, 
Inotrope 

Anaphylaxis, 
asthma, 
symptomatic 
bradycardia, 
croup, shock, 
cardiac arrest, 
toxins or 
overdose 

Anaphylaxis: 
0.01 mg/kg every 15 
minutes to max of 
0.3 mg 
Asthma: (1:1000) 
0.01 mg/kg 
subcutaneous every 
15 minutes to max 
0.3 mg 
Symptomatic 
bradycardia: 
0.01 mg/kg IV every 
3-5 minutes to max 
dose of 1 mg 
Croup: 0.25 ml 
Racemic epi solution 
via nebulizer 
Cardiac arrest: 
0.01 mg/kg (1:10000) 
IV or 0.1 mg/kg 
(1:1000) per ET tube 
every 3-5 minutes 
Shock: 0.1-1 mcg/kg/ 
minute IV infusion 
Toxins/ODs: 
0.01 mg/kg (1:10000) 
IV to max dose of 
1 mg 

Tremors, anxiety, 
headaches, dizziness, 
confusion, 
hallucinations, dyspnea, 
SVT, VT, palpitations, 
hypertension, nausea, 
vomiting, 
hyperglycemia, 
hypokalemia, 
vasoconstriction 

Available in 1:1000 and 
1:10000 concentrations so 
the team must be aware 
of which concentration is 
being used; monitor BP, 
oxygen, and ECG; give via 
central line if possible; do 
not give in cocaine 
induced ventricular 
tachycardia 
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Drug Classification Indications Dose/Administration Possible Side effects Considerations 

Oxygen Elemental gas Hypoxia, 
respiratory 
distress or 
failure, shock, 
trauma, 
cardiac arrest 

In resuscitation, 
administer at 100% 
via high flow system 
and titrate to 
response to maintain 
oxygen saturation 
>94% 

Headache, dry nose/ 
mouth, airway 
obstruction if 
secretions become dry 

Monitor oxygen 
saturation;  insufficient 
flow rates may cause 
carbon dioxide retention 

Albumin Plasma volume 
expander 

Shock, trauma, 
burns 

0.5-1 g/kg by rapid 
infusion 

Fluid overload, 
increased respiratory 
rate, flushing, rash, 
hypocalcemia 

Use within 4 hours of 
opening vial 

Albuterol Bronchodilator Asthma, 
bronchospasm, 
hyperkalemia 

2.5 mg if weight 
<20 kg 
5 mg if weight >20 kg 

Tremors, anxiety, 
headaches, bad taste, 
dry nose/throat, 
dyspnea, wheezing, 
tachycardia, 
hypotension, nausea, 
vomiting, flushing 

Should not be used with 
tachyarrhythmias 

Alprostadil Prostaglandin 
vasodilator 

Maintain 
patency of 
ductus 
arteriosus in 
congenital 
heart disease 

Initial: 
0.05-0.1 mcg/kg/ 
minute 
 
Maintenance: 
0.01-0.05 mcg/kg/ 
minute 

Seizures, apnea, 
vasodilation, 
hypotension, 
bradycardia, cardiac 
arrest, diarrhea, renal 
failure, flushing, 
hypoglycemia, DIC, 
hypocalcemia, fever 

May cause tissue 
sloughing should be 
refrigerated until 
administered 

Calcium chloride Electrolyte Hypocalcemia, 
hyperkalemia; 
consider for 
calcium 
channel 
blocker 
overdose 

In cardiac arrest: 
20 mg/kg IV bolus 
into central line 
In non-arrest: infuse 
over 30-60 minutes 

Hypotension, cardiac 
arrhythmias, cardiac 
arrest, burn or sclerosis 
of peripheral veins, 
hypercalcemia 

Monitor ECG and BP; 
contraindicated in 
digitoxicity or 
hypercalcemia; flush IV 
tubing before and after 
administration 

Dexamethasone Corticosteroid Croup asthma 0.6 mg/kg for one 
dose (max dose 16 
mg) 

Headache, insomnia, 
seizures, psychosis, 
visual difficulties, 
hypertension, edema, 
tachycardia, 
osteoporosis, diarrhea, 
nausea ,GI bleeding, 
flushing, sweating, poor 
wound healing, 
hyperglycemia, sodium 
and fluid retention, 
hemorrhage, 
hypokalemia 

Can be given PO, IM or IV 

Dextrose Carbohydrate Hypoglycemia 0.5-1 g/kg Sclerosis of veins, 
hyperglycemia 

Do not administer during 
resuscitation unless 
hypoglycemia is 
documented; use point of 
care glucose monitoring 

  

https://www.google.co.uk/search?es_sm=93&biw=1280&bih=575&q=ductus+arteriosus&spell=1&sa=X&ved=0CBkQvwUoAGoVChMIsqfI2ab8yAIViR8eCh2GuAfM
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Drug Classification Indications Dose/Administration Possible Side effects Considerations 

Diphenhydramine Antihistamine Anaphylaxis 
after 
epinephrine 

1 -2 mg/kg every 4 to 
6 hours to a max 
dose of 50 mg 

Dizziness, drowsiness, 
CNS symptoms, blurred 
vision, pupil dilation, 
dry nose/mouth/throat, 
hypotension, 
tachycardia, nausea, 
vomiting, urinary 
retention or frequency 
photosensitivity 

Monitor oxygen 
saturations and BP; use 
with caution in presence 
of glaucoma, ulcer, 
hyperthyroidism 

Dobutamine Beta adrenergic  Ventricular 
dysfunction 

2-20 mcg/kg/ minute 
infusion 

Headache, dizziness, 
hypotension, 
palpitations, angina, 
nausea, vomiting 
thrombocytopenia 

Monitor ECG and BP; 
do not mix with sodium 
bicarbonate or alkaline 
solutions 

Dopamine Catecholamine 
vasopressor, 
inotrope 

Ventricular 
dysfunction, 
cardiogenic or 
distributive 
shock 

2-20 mcg/kg per 
minute infusion 
titrated to response 

Headache, dyspnea, 
palpitations, PVCs, SVT, 
VT, nausea, vomiting, 
acute renal failure 

Monitor ECG and BP; 
avoid high infusion rates; 
do not mix in alkaline 
solutions or with sodium 
bicarbonate 

Etomidate Short acting 
sedative with no 
analgesic 
properties 

Sedation for 
intubation or 
for patients 
with 
hypotension or 
multiple 
trauma 

0.2-0.4 mg/kg IV over 
30 to 60 seconds 
with max dose of 
20 mg 

Fast or slow respiratory 
rate, high or low blood 
pressure, tachycardia 
nausea, vomiting, 
cough 

Sedation will last 
10-15 minutes; monitor 
oxygen, BP and 
respiratory function; avoid 
use in septic shock 

Furosemide Loop diuretic Pulmonary 
edema, 
fluid overload 

1 mg/kg IV or IM to 
max dose of 20 mg 

Headache, weakness, 
vertigo, hearing and 
vision problems, dry 
mouth, ECG changes, 
nausea, vomiting, 
diarrhea, abdominal 
cramping, polyuria, 
glycosuria, muscle 
cramps, sweating, 
hives, hyperglycemia, 
anemia, hypokalemia, 
hyponatremia, 
metabolic alkalosis 

Monitor BP, BUN, serum 
creatinine and electrolytes 
(especially potassium) 

Hydrocortisone Corticosteroid Adrenal 
insufficiency 
associated 
with septic 
shock 

2 mg/kg IV bolus to 
max dose of 100 mg 

Psychological signs, 
infections, blurred 
vision, hypertension, 
diarrhea, nausea, 
vomiting, osteoporosis, 
flushing, sweating, slow 
wound healing, 
hyperglycemia 

Watch for signs of 
infection 

Inamrinone Inodilator Myocardial 
dysfunction, 
cardiogenic 
shock, CHF 

Loading dose 0.75-
1 mg/kg bolus over 
5-10 minutes may 
repeat twice to max 
dose of 3mg/kg 
Infusion at 5-
10 mcg/kg/minute 

Hypoxemia, 
hypotension, angina, 
arrhythmias nausea, 
vomiting, abdominal 
pain, jaundice, allergic 
reactions, 
thrombocytopenia 

Monitor ECG, oxygen, and 
BP 
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Drug Classification Indications Dose/Administration Possible Side effects Considerations 

Ipratropium Anticholinergic 
bronchodilator 

Asthma 250-500 mcg every 
20 minutes via 
nebulizer for 3 doses 

Anxiety, dizziness, 
headache, dry mouth, 
blurred vision, cough, 
bronchospasm, 
palpitations, nausea, 
vomiting, rash 

Monitor oxygen; if 
medication gets in eyes, 
will cause pupil dilation 

Lidocaine Antiarrhythmic VF, pulseless 
VT, wide 
complex 
tachycardia, 
RSI 

Tachyarrhythmias 
and VF: 1 mg/kg IV 
bolus followed by 
infusion of 20-
50 mcg/kg/ minute 
infusion 
RSI: 1-2 mg/kg IV 

CNS symptoms, 
tinnitus, blurred vision, 
hypotension, heart 
block, bradycardia, 
cardiac arrest, dyspnea, 
respiratory depression, 
nausea, vomiting, rash 

Monitor ECG and BP; 
May cause seizures; 
contraindicated for wide 
complex bradycardia 
 

Magnesium 
sulfate 

Electrolyte 
bronchodilator 

Asthma; 
torsades de 
pointes; 
hypo-
magnesemia 

Asthma: 25-50 mg/kg 
over 15-30 minutes 
IV 
Pulseless torsades: 
25-50 mg/kg bolus 
VT with pulses and 
torsades: 
25-50 mg/kg over 
10-20 minutes 

Confusion, sedation, 
weakness, respiratory 
depression, 
hypotension, heart 
block, bradycardia, 
cardiac arrest, nausea, 
vomiting, muscle 
cramps, flushing, 
sweating 

Monitor ECG, oxygen and 
BP; rapid bolus may cause 
hypotension and 
bradycardia; calcium 
chloride can be used if 
needed to reverse 
hypermagnesemia 

Methylprednisolone Corticosteroid Asthma, 
anaphylactic 
shock 

2 mg/kg to max of 
60 mg IV as load 
dose; 0.5 mg/kg 
every 6 hours as 
maintenance dose 

Depression, headache, 
weakness, 
hypertension, diarrhea, 
nausea, pancreatitis, 
ulcer, osteoporosis, 
hyperglycemia 

Watch for rare 
anaphylaxis 

Milrinone Inodilator Cardiogenic 
shock or post-
surgery CHF 

50 mcg/kg IV over 
10-60 minutes as 
loading dose 
0.25-0.75 mcg/kg/ 
minute IV infusion as 
maintenance dose 

Headache, tremor, 
hypotension, 
ventricular arrhythmias, 
angina, nausea, 
vomiting, jaundice, 
hypokalemia 

Monitor ECG, BP and 
platelet count; 
hypovolemia may make 
hypotension worse; use 
longer infusion time 

Naloxone Opioid antagonist Narcotic 
reversal 

For total reversal: 
0.1 mg/kg IV bolus 
every 2 minutes to 
max dose of 2 mg 
Total reversal not 
needed: 1-5 mcg/kg 
IV (titrate to 
response required) 

Seizures, drowsiness, 
rapid respiratory rate, 
pulmonary edema, VF, 
VT, tachycardia, 
asystole, hypertension 
nausea, vomiting 

Monitor ECG, oxygen and 
BP; repeat doses often 
needed; establish assisted 
ventilation before 
administration; monitor 
newborn of addicted 
mother 

Nitroglycerine Vasodilator 
antihypertensive 

CHF, 
cardiogenic 
shock 

Begin infusion at 
0.25-0.5 mcg/kg/ 
minute and titrate 
every 15-20 minutes 
to max dose of 
10 mcg/kg/minute 

Headache, dizziness, 
hypoxemia, 
hypotension, cardiac 
arrest, tachycardia, 
flushing, pallor 

Monitor ECG and BP; 
watch for hypotension in 
hypovolemic children 

Nitroprusside Vasodilator 
antihypertensive 

Cardiogenic 
shock 
Hypertension 

0.3-1 mcg/kg/minute 
for initial dose then 
titrate to max 
8 mcg/kg/minute 

Seizures, dizziness, 
headache, agitation, 
hypotension, slow or 
fast heart rate, nausea, 
vomiting 

Monitor ECG and BP 
If used for prolonged 
times; thiocyanate and 
cyanide levels should be 
monitored. 
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Drug Classification Indications Dose/Administration Possible Side effects Considerations 

Norepinephrine Inotrope 
vasopressor 

Hypotensive 
shock 

0.1-2 mcg/kg/m 
titrated to desired BP 

Headache respiratory 
distress hypertension 
arrhythmias renal 
failure 

Monitor ECG and BP; 
IV infiltration may lead to 
tissue necrosis; should be 
administered via central 
line; do not mix in alkaline 
solution 

Procainamide Antiarrhythmic SVT, atrial 
flutter, VT 
with pulse 

15 mg/kg as loading 
dose over 30-60 
minutes 

Headache, dizziness, 
confusion, weakness, 
hypotension, prolonged 
QT interval, heart 
blocks and cardiac 
arrest, nausea, 
vomiting, diarrhea, 
rash, edema, anemia, 
neutropenia 

Monitor ECG (particularly 
QT interval) and BP; 
expert consultation should 
be called before 
administration 

Sodium 
bicarbonate 

Electrolyte to 
produce alkalinity 

Severe 
metabolic 
acidosis, 
hyperkalemia, 
tricyclic 
overdose 

1 mEq/kg slow IV 
bolus to max of 50 
mEq 
For overdose 1-
2 mEq/kg bolus 
repeating until pH 
>7.45 follow with 
infusion of sodium 
bicarb solution to 
maintain alkalosis 

CNS symptoms, 
arrhythmia, 
hypotension, cardiac 
arrest, renal calculi, 
cyanosis, edema, 
metabolic alkalosis and 
other derangements, 
water retention 

Monitor ECG, oxygen and 
ABGs; ensure adequate 
ventilatory support to 
reduce the chance of 
carbon dioxide 
accumulation; not 
recommended in cardiac 
arrest 

Terbutaline Bronchodilator, 
beta adrenergic 
agonist 

Asthma, 
hyperkalemia 

0.1-10 mcg/kg/ 
minute IV Infusion 
10 mcg/kg SQ every 
10-15 minutes until 
IV is established 

CNS symptoms, 
palpitations, 
tachycardia, nausea, 
vomiting, arrhythmias, 
hypotension 

Monitor ECG, oxygen and 
BP; use cautiously in 
children with hypokalemia 

Vasopressin Antidiuretic 
hormone 
analogue 

Cardiac 
arrest, 
septic shock 

0.4-1 unit/kg bolus to 
max of 40 units 
 

Fever, vertigo, 
dysrhythmias, 
hypertension, nausea, 
vomiting, abdominal 
cramps, urticaria 

Monitor BP and distal 
pulses; watch for signs of 
water intoxication; tissue 
necrosis may develop 
from IV extravasation 

TABLE 22: RESUSCITATION MEDICATIONS 
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UNIT THIRTEEN: RHYTHM RECOGNITION 

SINUS RHYTHM 

A sinus rhythm is regular with normal P, Q-R-S, T deflections and intervals. Rate = 60-100 at rest. 

   

 

SINUS BRADYCARDIA 

Sinus bradycardia is a sinus rhythm with a rate lower than normal for a child’s age. 
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SINUS TACHYCARDIA 

Sinus tachycardia is a sinus rhythm with a rate greater than normal for a child’s age. Note that the p waves are still 

present. 

 

 

SINUS RHYTHM WITH 1ST DEGREE HEART BLOCK 

Sinus rhythm with 1st degree heart block is a sinus rhythm with a prolonged PR interval >0.20 seconds due to a delay in 

transmission from the atria to the ventricles. 
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2ND DEGREE AV HEART BLOCK 

A 2nd degree AV block is usually classified as Mobitz Type I (Wenckebach) or Mobitz Type II. A Mobitz Type I heart block 

is characterized by progressive lengthening of the PR interval until a QRS complex is dropped.  

 

A Mobitz Type II heart block is characterized by an intermittent dropped QRS that is not in a Mobitz Type I pattern. The 

Mobitz Type II block must be evaluated since it can rapidly progress to a complete heart block. 

  

3RD DEGREE HEART BLOCK 

A 3rd degree heart block (sometimes called a complete heart block) is a rhythm in which there is no relationship 

between the P and QRS waves. In this case, the P to P intervals are regular but have no relationship to the QRS 

complexes on the ECG. 
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SUPRAVENTRICULAR TACHYCARDIA (SVT) 

Supraventricular tachycardia (SVT) is an extremely fast atrial rhythm with narrow QRS complexes when the impulse 

originates above the bundle branches (above the ventricles).  

 

 

ATRIAL FIBRILLATION (AF) 

Atrial fibrillation (AF) is a very common arrhythmia. This rhythm is characterized by no waves before the QRS complex 

and a very irregular heart rate. 

 

ATRIAL FLUTTER 

Atrial flutter is a supraventricular arrhythmia that is characterized by a “saw-toothed” flutter appearance on the ECG 

that represent multiple P waves for each QRS complex. 

 

ASYSTOLE 

Asystole is also commonly known as a "flat line" where there is no electrical activity seen on the cardiac monitor. Not 

responsive to electrical defibrillation. 
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PULSELESS ELECTRICAL ACTIVITY 

Can be virtually any organized ECG rhythm in a patient who is unresponsive and lacks a palpable pulse. Thus, one cannot 

learn a PEA rhythm. It should not be confused, however, with specific pulseless scenarios listed previously. 

VENTRICULAR TACHYCARDIA (VT) 

Ventricular tachycardia (VT) is characterized by bizarre widened QRS complexes, no P waves and a heart rate that 

usually exceeds 100 beats per minute. VT may quickly degenerate to Ventricular fibrillation and death. VT may be 

responsive to electrical defibrillation. 

 

VENTRICULAR FIBRILLATION (VF) 

Ventricular fibrillation (VF) is characterized by a chaotic wave pattern and no pulse. VF may be responsive to electrical 

defibrillation. 

 

 

 


