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Figure 62-23 Intraosseous cannulation technigue. (From Zwass MS, Gregory GA:
Pediatric and neonatal intensive care. In Miller RD, Eriksson LI, Fleisher LA, et al, editors:
Miller’s anesthesia, ed 7, Philadelphia, 2009, Churchill Livingstone, Fig 84-1.)




Table 62-6 MEDICATIONS FOR PEDIATRIC RESUSCITATION AND ARRHYTHMIAS

0.03 mg/kg ET*

Repeat once if needed

Minimum dose: 0.1 mg

Minimum single dose:

Child, 0.5 mg

Adolescent, 1 mg

MEDICATION DOSE REMARKS
Adenosine 0.1 mg/kg (maximum 6 mg) Monitor ECG
Repeat: 0.2 mg/kg (maximum 12 mg) Rapid IV/I0 bolus
Amiodarone 5 mg/kg IV/I0; repeat up to 15 mg/kg Monitor ECG and blood pressure
Maximum: 300 mg Adjust administration rate to urgency (give more slowly when perfusing
rhythm is present)
Use caution when administering with other drugs that prolong QT interval
(consider expert consultation)
Atropine 0.02 mg/kg IV/10 Higher doses may be used with organophosphate poisoning

Calcium chloride (10%)

20 mg/kg IV/I0 (0.2 mL/kg)

Slowly

Adult dose: 5-10 mL

Maximum dose: 100 mg

Infusion: 20-50 pg/kg/min

ET*: 2-3 mg

Epinephrine 0.01 mg/kg (0.1 mi/kg 1:10,000) IV/I0 May repeat g3-5 min
0.1 mg/kg (0.1 mi/kg 1:1,000) ET*
Maximum dose: 1 mg IV/I0; 10 mg ET
Glucose 0.5-1 g/kg IV/I0 D10W: 5-10 ml/kg
D25W: 2-4 mL/kg
D50W: 1-2 ml/kg
Lidocaine Bolus: 1 mg/kg IV/I0

Magnesium sulfate

25-50 mg/kg IV/I0 over 10-20 min; faster in Torsades de pointes

Maximum dose: 29

Naloxone <5 yr or <20 kg: 0.1 mg/kg IV/IO/ET* Use Iowelf dosg; to reverse respiratory depression associated with
>5 yr or >20 kg: 2 mg IVIO/ET* therapeutic opioid use (1-15 pg/kg)
Procainamide 15 mg/kg IV/I0 over 30-60 min Monitor EGG and blood pressure

Adult dose: 20 mg/min IV infusion up to total maximum dose of
17 mg/kg

Use caution when administering with other drugs that prolong QT interval

(consider expert consultation)

Sodium bicarbonate

1 mEq/kg/dose IV/I0 slowly

After adequate ventilation

*Flush with 5 mL of normal saline and follow with 5 ventilations.

ECG, electrocardiogram; ET, endotracheal tube; 10, intraosseous; 1V, intravenous.
From ECC Committee, Subcommittees and Task Forces of the American Heart Association: 2005 American Heart Association guidelines for cardiopulmonary resuscitation and emergency
cardiovascular care, Circulation 112:IV1-203, 2005.




Pediatric Cardiac Arrest Doses/Dotails

Shout for Help/Activate Emergency Response CPR Quality

= Push hard = 1/3 of anterior-
1 posterior diameter of chest) and
fast (at least 100/min) and allow
Start CPR complete chest recoil
- Give oxygen = Minimize Iinterruptions in
compressions
= Attach monitor/defibrillator CAVOI R et et tTation
= Rotate compressor evary 2 minutes
= If no advanced airway, 15:2
compression-ventilation ratio. If
advanced airway, 8-10 breaths per
minute with continuous chest
compressions

Shock Energy for Defibrillation
First shock 2 J/kg, second shock

4 J/kg, subsequent shocks = 4 J/kg.
maximum 10 J/kg or adult dose.

Drug Therapy

= Epinephrine 10/1V Dose:
0.01 mg/kg (0.1 mli/kg of 1:10.000
concentration) Repeat every 3-5
minutes.
If no 10/1V access, may give
endotracheal dose: 0.1 mg/kg (0.1
ml/kg of 1:1,000 concentration)

= Amiodarone 10/1V Dose:
5 mga/kg bolus during cardiac arrest
May repeat up to 2 times for
refractory VF/pulseless VT.

Advanced Airway
= Endotracheal intubation or
supraglottic advanced airway
= Waveform capnography or
capnometry to confirm and monitor
ET tube placement.
= Once advanced airway in
place give 1 breath every
6-8 seconds (8-10 breaths
CPR 2 min per minute)
CPR 2 min = 10/1V access Return of Spontaneocus
= Epinephrine every 3-5 min = Epinephrine every 3-5 min Circulation (ROSC)
= Consider advanced airway = Consider advanced airway = Pulse and blood pressure
= Spontanecus artarial
pressure waves with intra-
artenal monitoring

Reversible Causes

- Hypovolemia

- Hypoxia

- Hydrogen ion (acidosis)
- Hypoglycemia

- Hypo-/hyperkalemia

- Hypothermia

- Tension pneumothorax
- Tamponade cardiac

- Toxins

- Thrombosis, pulmonary
CPR 2 min CPR 2 min - Thrombosis, coronary
= Amiodarone = Treat reversible causes

= Treat reversible causes

= Asystole/PEA, — 10 or 11

= Organized rhythm — check pulse _
- Pulse present (ROSC) — post- Goto Sor7
cardiac arrest care

Figure 62-18 Pediatric advanced life support pulseless arrest algorithm. (From Kieinman ME, Chameides L, Schexnayder SM, et al: 20710 American

Heart Association guidelines for cardiopulmonary resuscitation and emergency cardiovascular care, part 14, Circulatiornr 122 [suppl 3]:S876—S908, 2010,
Fig 1, p S885.)




Pediatric Cardiac Arrest Doses/Details

Shout for Help/Activate Emergency Response CPR Quality

= Push hard = 1/3 of anterior-

¢ postenor diameter of chest) and
fast (at least 100/min) and allow
Start CPR complete chest recoil
s Qive axvaon T Sompreasione G
= Attach monitor/defibrillator - ARSI XS e el e e
= Rotate compressor every 2 minutes
= If no advanced airway, 15:2

compression-ventilation ratio. If
No advanced airway, 8-10 breaths per

1 Rhythm minute with continuous chest
| S ¢ compressions

Shock Energy for Defibrillation
| l Asystole/PEA | First shock 2 J/kg, second shock
4 J/kg, subsequent shocks = 4 J/kg,
* maximum 10 J/kg or adult dose

1

3 Drug Therapy
* Epinephrine 10/1V Dose:
0.01 mg/kg (0.1 mi/kg of 1:10.000
concentration). Repeat every 3-5
minutes.
a4 + It no 1041V access, may give
endotracheal dose: 0.1 mg/kg (0.1
CPR 2 min ml/kg of 1:1,000 concentration)
= 10/1V access = Amiodarone 10/1V Dose:
5 mg/kqg bolus during cardiac arrest
‘ May repeat up to 2 times for
: refractory VF/pulseless VT.
Rhythm

shockable? Advanced Airway

* Endotracheal intubation or
Supraglottic advanced airway
& * Waveform capnography or
capnometry to confirm and monitor
ET tube placement.
= Once advanced airway in
place give 1 breath every
10 N 6-8 seconds (8-10 breaths
S ¥ CPR 2 min RRUTDInOteE)
CPR 2 min = 10/1V access Return of Spontaneocus
= Epinephrine every 3-5 min = Epinephrine every 3-5 min

Circulation (ROSC)
= Consider advanced airway = Consider advanced airway = Pulse and blood pressure

= Spontaneous arterial
+ pressure waves with intra-
No 7= Yes anenal monitoring

shockable? 2 Reversible Causes

- - Hypovolemia
Yo - Hypoxia
1 o8 - Hydrogen ion (acidosis)
¥ 4 - Hypoglycemia
- Hypo-/hyperkalemia
Shock - Hypothermia
- Tension pneumothorax
- Tamponade cardiac
=1 + 11 - Toxins
- Thrombosis, pulmonary
- Thrombosis, coronary

CPR 2 min CPR 2 min
= Amiodarone = Treat reversible causes
= Treat reversible causes ¥

No Yes
s

12

= Asystole/PEA, — 10 or 11 .

= Organized rhythm — check pulse I ]

= Pulse present (ROSC) — post- GotoSor7
cardiac arrest care

Figure 62-18 Pediatric advanced life support pulseless arrest algorithm. (From Kleinman ME, Chameides L, Schexnayder SM, et al: 2010 American

Heart Association guidelines for cardiopulmonary resuscitation and emergency cardiovascular care, part 14, Circulationn 122 [suppl 3]:S876—-S808, 2010,
Fig 1, p S885))




Pediatric Tachycardia
With a Pulse and Poor Perfusion

Identify and treat underilying cause

= Maintain patent airway, assist breathing as necessary

= Oxygen

= Cardiac monitor to identify rhythm; monitor blood pressure and oximetry
» |O/IV access

» 12-Lead ECG if available,; don't delay therapy

3

: Narrow 2 W Wide

Evaluate rhythm (=0.09 sec) - (=0.09 sec)
with 12-lead g— Evaluate QRS duration

ECG or monitor

# A 4

Probable Probable Possible
Sinus Tachycardia Supraventricular Tachycardia Ventricular
= Compatible history consistent = Compatible history (vague, Tachycardia
with known cause nonspecific); history of abrupt
< P waves present/normal rate changes
» Vvariable R-R; constant PR e P waves absent/abnormal
e Infants: rate usually < 220/min = HR not variable
= Children: rate usually <180/min = Infants: rate usually =220/min
= Children: rate usually =180/min

6 h 4

Search for and Consider vagal
treat cause maneuvers Yes No
(No delays) 11

Synchronized Consider

Doses/Details cardioversion adenosine

if rhythm
regular

and QRS

s X monomorphic

Synchronized Cardioversion:
Begin with 0.5-1 J/kg. if not effective increase 1o 2 J/kg.
Sedate if needed, but don’t delay cardioversion.

Adenosine 10/1V Dose:
First dose: 0.1 mg/kg rapid bolus (maximum: 6 mg). = If IO/IV access present, give 13 .
Second dose: 0.2 mg/kg rapid bolus {(maximum adenosine
second dose 12 mg). or Expert

- = If 1I0/1V access not available, consultation
Amiodarone 10/1V Dose: or if adenosine ineffective, dhileed
6 :mg/kg over 20-60 minutes synchronized cardioversion S Anilodarone

or = Procainamide

Procainamide 10/1V Dose:
15 ma/kg over 30-60 minutes

Do not routinely administer amiodarone and procainamide
together.

Figure 62-13 Pediatric advanced life support tachycardia algorithm. AV, atrioventricular (conductor); ECG, electrocardicgram: HR. heart rate. (From
Kleinman ME, Chameides L, Schexnayder SM, et al: 2010 American Heart Association guidelines for cardiopulmonary resuscitation and emergency
cardiovascular care, part 14, Circulation 122 [suppl 3]:S876—S908, 2010, Fig 3, p S888.)
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CONDITION

OND
COMMON CLINICAL SETTINGS

ARDIA 1\ »,

Acidosis

Pre-existing acidosis, diabetes, diarrhea, drugs and toxins,
prolonged resuscitation, renal disease, and shock

Reassess the adequacy of cardiopulmonary resuscitation, oxygenation, and
ventilation; reconfirm endotracheal tube placement
Hyperventilate

Consider intravenous bicarbonate if pH <7.20 after above actions have been taken

Cardiac tamponade

Hemorrhagic diathesis, cancer, pericarditis, trauma, after
cardiac surgery, and after myocardial infarction

Administer fluids; obtain bedside echocardiogram, if available

Perform pericardiocentesis; immediate surgical intervention is appropriate if
pericardiocentesis is unhelpful but cardiac tamponade is known or highly
suspected

Hypothermia

Alcohol abuse, burns, central nervous system disease,
debilitated patient, drowning, drugs and toxins, endocrine
disease, history of exposure, homelessness, extensive skin
disease, spinal cord disease, and trauma

If hypothermia is severe (temperature <30°C), limit initial shocks for ventricular
fibrillation or pulseless ventricular tachycardia to 3; initiate active internal
rewarming and cardiopulmonary support; hold further resuscitation medications
or shocks until core temperature is >30°C

If hypothermia is moderate (temperature 30-34°C), proceed with resuscitation

(space medications at longer intervals than usual), passively rewarm child, and
actively rewarm truncal body areas

Hypovolemia,
hemorrhage,
anemia

Major burns, diabetes, gastrointestinal losses, hemorrhage,
hemorrhagic diathesis, cancer, pregnancy, shock, and
trauma

Administer fluids

Transfuse packed red blood cells if hemorrhage or profound anemia is present

Thoracotomy is appropriate when a patient has cardiac arrest from penetrating
trauma and a cardiac rhythm and the duration of cardiopulmonary resuscitation
before thoracotomy is <10 min

Hypoxia

Consider in all patients with cardiac arrest

Reassess the technical quality of cardiopulmonary resuscitation, oxygenation, and
ventilation; reconfirm endotracheal tube placement

Hypomagnesemia

Alcohol abuse, burns, diabetic ketoacidosis, severe diarrhea,
diuretics, and drugs (e.g., cisplatin, cyclosporine,
pentamidine)

Administer 1-2 g magnesium sulfate IV over 2 min

Poisoning

Alcohol abuse, bizarre or puzzling behavioral or metabolic
presentation, classic toxicologic syndrome, occupational or
industrial exposure, and psychiatric disease

Consult a toxicologist for emergency advice on resuscitation and definitive care,
including an appropriate antidote

Prolonged resuscitation efforts may be appropriate; immediate cardiopulmonary
bypass should be considered, if available

Hyperkalemia

Metabolic acidosis, excessive administration of potassium,
drugs and toxins, vigorous exercise, hemolysis, renal
disease, rhabdomyolysis, tumor lysis syndrome, and
clinically significant tissue injury

If hyperkalemia is identified or strongly suspected, treat* with all of the following:
10% calcium chloride (5-10 mL by slow IV push; do not use if hyperkalemia is
secondary to digitalis poisoning), glucose and insulin (50 mL of 50% dextrose in
water and 10 units of regular insulin IV), sodium bicarbonate (50 mmol IV; most
effective if concomitant metabolic acidosis is present), and albuterol (15-20 mg
nebulized or 0.5 mg by IV infusion)

Hypokalemia

Alcohol abuse, diabetes, use of diuretics, drugs and toxins,
profound gastrointestinal losses, hypomagnesemia

If profounq pypokalemia (<2-2.5 mmol of potassium V) is accompanied by cardiac
arrest, initiate urgent IV replacement (2 mmol/min IV for 10-15 mmol)*; then
reassess

Pulmonary
embolism

Hospitalized patient, recent surgical procedure, peripartum,
known risk factors for venous thromboembolism, history of
venous thromboembolism, or pre-arrest presentation
consistent with a diagnosis of acute pulmonary embolism

Adm?nister fluids; augment with vasopressors as necessary

Confirm the diagnosis, if possible; consider immediate cardiopulmonary bypass to
maintain patient’s viability

Consider definitive care (e.g., thrombolytic therapy, embolectomy by interventional
radiology or surgery)

Tension
pneumothorax

Placement of a central catheter, mechanical ventilation,
pulmonary disease (including asthma, chronic obstructive
pulmonary disease, and necrotizing pneumonia),
thoracentesis, and trauma

Needle decompression, followed by chest tube insertion

*Adult dose. Adjust for size of child. See Table 62-6.
IV, intravenously.
From Eisenbery MS, Mengert TJ: Cardiac resuscitation, N Engl J Med 344:1304-1313, 2001.




Pediatric Bradycardia
With a Pulse and Poor Perfusion

Identify and treat underlying cause

* Maintain patent airway,; assist breathing as necessary

= Oxygen

= Cardiac monitor to identify rhythm; monitor blood pressure and oximelry
= |O/IV access

= 12-Lead ECG if available; don’t delay therapy

!

continues?

Y

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

4A v

e Support ABCs 7%
- Give o en e =5 :
. Observxc)e,g : Bradycardia persists?

» Consider expert consultation

Yes

Cardiopulmonary =
Compromise % Epmephrlne‘
e Atropine for increased vagal
> tone or primary AV block
= Hypotension 5 X
s Acutely altared mental statis » Consider transthoracic pacing/

e Signs of shock transvenous pacing
= Treat underlying causes

Doses/Details

Epinephrine 10/lV Dose: 6 \ 4

0.01 mgrkg (0.1 ml/kg If pulseless arrest develops,

of 1:10,000 concentration). o to Cardi s
Repeat every 3-5 minutes. 9 ac Arrest Algorithm

Iif I0/IV access not available
but endotracheal (ET) tube
in place, may give ET dose:
0.1 mg/kg (0.1 mbt/kg of
1:1,000).

Atropine 10/1V Dose:

0.02 mg/kg. May repeat once.

Minimum dose 0.1 mg and

maximum single dose 0.5 mg.

*Fig 62-18 in this chapter

Figure 62-12 Pediatric advanced life support bradycardia algorithm. ABCs, airway, breathing, and circulation; AV, atrioventricular (conductor);
ECG, electrocardiogram; HR, heart rate. (From Kleinman ME, Chameides L, Schexnayder SM, et al: 2010 American Heart Association guidelines for
cardiopulmonary resuscitation and emergency cardiovascular care, part 14, Circulation 122 [suppl 3]:S876—S908, 2010, Fig 2. p S887.




