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3 Purpose

This summary document reflects the deliberation of the Pediatric Working Group of the A E_S?pose

International Liaison Committee on Resuscitation (ILCOR). The ILCOR goal isto improve + Background

consistency of guidelinesissued by international resuscitation councils and associations. The + Age Definitions: What Defines...
purpose of this summary isto highlight areas of conflict or controversy in current pediatric basic | = PediatricBLS

and advanced life support guidelines,1 2 34 5 outline solutions considered, and provide ¥ PediatricALS

w Guidelinesfor the Newly...

recommendations reached by consensus of the working group. Unresolved issues are listed and a

few areas of active guideline research interest and investigation are highlighted. Thisdocument ¥ Research
. . - . . . w Areas of Controversy, Unresolved...
does not include a complete list of guidelines for which there is no perceived controversy. The - Appendix 1

algorithm/decision tree figures presented attempt to illustrate a common flow of assessments and

) ) ) . X e ¥ References
interventions. Whenever possible, this was coordinated to complement the basic life support

(BLS) and advanced life support (AL S) algorithms used for adult victims. Since arrest of the newly born infant presents unique
resuscitation challengesin terms of etiology, physiology, and reguired resources, the working group developed a separate section
addressing initial resuscitation of the newly born. Other areas of departure from the adult algorithms are noted and the rationale explained
intext.

In the absence of specific pediatric data (outcome validity), recommendations may be made or supported on the basis of common sense
(face validity) or ease of teaching or skill retention (construct validity). Practicality of recommendations in the context of local resources
(technology and personnel) and customs must always be considered. In compiling this document, it was surprising to the working group
participants how few differences exist among current pediatric guidelines advocated by the American Heart Association, the Heart and
Stroke Foundation of Canada, the European Resuscitation Council, the Australian Resuscitation Council, and the Resuscitation Councils
of Southern Africa.
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3 Background

N _ . I . « Top

The epidemiology and outcome of pediatric cardiopulmonary arrest and the priorities, techniques, | _ 5., hose

and sequence of pediatric resuscitation assessments and interventions differ from those of adults. | . Background

Asaresult, it isimperative that any guidelines developed for pediatric resuscitation address the + Age Definitions: What Defines...
unique needs of the newly born, infant, child, and young adult. Unfortunately, specific data * PediatricBLS

supporting these differences have been deficient in both quantity and quality for several reasons: ¥ PediatricALS

(1) pediatric cardiac arrest isuncommon, (2) in most circumstances survival from documented ¥ Guiddlinesfor the Newly...

asystolic pediatric cardiac arrest is dismal, and (3) most pediatric studies have failed to utilize : %?Controver Ut esoived
consistent patient inclusion criteriaand resuscitation outcome definitions and measures. - .
w Appendix 1

Additional specific pediatric dataincluding data for the newly born are required to confirm or

) g o ; w References
further refine pediatric resuscitation techniques.
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In general, prehospital primary cardiac arrest is aless common etiology of arrest in children and young adults than in ol der adults,67 8

reports of pediatric arrest contain insufficient patient numbers or utilize exclusion criteriathat prohibit broad generalization of study
results to general or international pediatric populations. In a 15-year retrospective study of prehospital cardiac arrest from the United
States, only 7% of 10 992 victims of prehospital cardiac arrest were younger than 30 years, and only 3.7% were younger than 8 years.6
Only 2% of victims of in-hospital cardiopulmonary resuscitation (CPR) in Great Britain were 0 to 14 years of age.14

Cardiac arrest in children israrely sudden; it is typically the end result of deterioration in respiratory function or shock, and the terminal
rhythm is typically bradycardia with progression to pulseless electrical activity or asystole.12 16 Ventricul ar tachycardia and fibrillation
have been reported in 15% or less of a subset of pediatric and adolescent victims of prehospital cardiac arrest,€ 7 even when rhythm is
assessed by first responders.17 18

Survival following prehospital cardiopulmonary arrest averagesonly approximately 3% to 17% in most studies, and survivors are often

plagued with inconsi stent resuscitation definitions and patient inclusion criteria. Asaresult, conclusions based upon statistical analysis of
the efficacy of specific resuscitative efforts are unreliable. Some of these problems should be improved by application of uniform
guidelines for reporting outcomes of AL S interventions outlined in the pediatric Utstein-style guidelines.24 L arge, randomized multicenter
and multinational clinical trials are clearly needed.

Circulation

»  AgeDéefinitions: What Defines an Infant, Child, and Adult?

To
The age of the victim is currently the primary characteristic that guides decisions for application : Erg ose

of resuscitation sequences and techniques. Discrimination on the basis of age aloneisinadequate. | . Background
Further, any single age delineation of the "child" versus the "adult” is arbitrary because thereisno | « Age Definitions: What Defines...

single parameter that separates the infant from the child from the adult. Thefollowing factors * PediatricBLS
should be considered. ¥ PediatricALS

w+ Guideinesfor the Newly...
Anatomy ¥ Research

w Areasof Controversy, Unresolved...

Thereis consensus that the age cut-off for infants should be at approximately 1 year. In general,
cardiac compression can be accomplished using one hand for victims up to the age of
approximately 8 years. However, variability in the size of thevictim or the size and strength of
the rescuer can require use of the two-handed "adult" compression technique for cardiac compression. For instance, the chronicaly ill
infant may be sufficiently small to enable compression using circular hand technique, and a 6- or 7-year-old may be too large for the one-
hand compression technique. A small rescuer may need to use two handsto effectively compress the chest of a child victim.

w Appendix 1
w References

Physiology

The newly born provide an example of how physiological considerations may affect resuscitative interventions. Perinatal circulatory
changes during transition from fetus to newborn may result in profound extrapulmonary shunting of blood. Fluid-filled alveoli may
require higher initial ventilation pressures than subsequent rescue breathing. Lung inspiratory and expiratory time constantsfor filling and
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emptying and inflation volumes may need to be adjusted according to both anatomic and physiological development.

Epidemiology

Ideally the sequence of resuscitation should be determined by the most likely cause of the arrest. In the newly born infant this will be
most likely related to respiratory failure. Inthe older infant and child it may be related to progression of respiratory failure, shock, or
neurological dysfunction. In general, pediatric prehospital arrest has been characterized as hypoxic, hypercarbic arrest with respiratory
arrest preceding asystolic cardiac arrest.10 25 26 Therefore, afocus on early ventilation and early CPR (rather than early emergency
medical services [EM S| activation and/or defibrillation) appears to be warranted. Early effective oxygenation and ventilation must be
established as quickly as possible. Primary dysrhythmic cardiac arrest may occur and should particularly be considered in patientswith
underlying cardiac disease or history consistent with myocarditis.

Resuscitation Sequence/EM S Activation

Local responseintervals, dispatcher training, and EM S protocols may dictate the sequence of early life support interventions. In addition,
the sequence of resuscitation actions must consider the most likely causes of arrest in the victim. Respiratory failure and/or traumamay be
the primary etiologies of cardiopulmonary arrest in victimsaged 40 years or younger,8 8 with arelatively low incidence of primary
ventricular fibrillation (VF). One critical issuein determining the sequence of interventionsis whether the primary cause of arrest is due
to acardiac or respiratory etiology. The probability of successful resuscitation based on that etiology is another important unresolved
resuscitation question.

Circulation

3 Pediatric BLS

. . . & Top
Determination of Responsiveness
. . . . a Purpose

Unresponsiveness mandates assessment and support of airway and breathing. Infants and patients | . Backaround

with suspected cervical spinal injury should not be shaken to assess responsiveness. 4 Age Définitions: What Defines...
= PediatricBLS

Airway w PediatricALS

Consensus continues to support use of the head tilt—chin lift or the jaw thrust (the jaw thrust ¥ Guidelinesfor the Newly...

especialy when cervical spineinstability or neck traumais suspected) to open the airway. Other ¥ Research

maneuvers, such as the tongue—jaw lift, may be considered if initial ventilation is unsuccessful : ﬁrea;nzfiffmmverw’ Unresolved...
despite repositioning of the head. The most common cause of airway obstruction inthe - Eg‘m

unconscious pediatric victim is the tongue.2Z Although the use of atongue—aw lift and visual -

mouth inspection prior to ventilation of any unconscious infant may be considered if foreign body airway obstruction is strongly
suspected, there are no data to support the delay of attempted ventilation in al victims. Blind removal or attempted visualization of
unsuspected foreign bodies is not likely to be effective for the following reasons: foreign bodies causing complete airway obstruction are
unlikely to be visible with cursory inspection, the object may not be retrievable, and attempted intervention may result in displacement of
the object further into the trachea. More data are needed regarding the optimal method of keeping the airway open to ensure effective
ventilation during CPR.
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Breathing
There is general consensus regarding the technique for rescue breathing for infants and children. The current recommendations for initial

was agreement that a minimum of 2 breaths be attempted. The rationale for attempting to deliver more than 2 initial ventilationsincludes
the need to provide effective ventilation for pediatric victims based upon the likely hypoxic and hypercarbic etiology of arrest, suspected
inability of the lay rescuer to establish effective ventilation with only 2 attempts, and clinical impressions that more than 2 breaths may be
required to improve oxygenation and restore effective heart rate in the apneic, bradycardic infant.

Initial breaths should be delivered slowly, over 1.0 to 1.5 seconds, with aforce sufficient to make the chest clearly rise. Care and attention
to abdominal distention caused by insufflation of gasinto the stomach should be recognized and avoided.28 29 30

Consideration of the optimal method for delivering breaths to infants supports the current recommendation of mouth to mouth-and-nose
ventilation for infants up to 1 year old. However, mouth-to-nose ventilation may be adequate in this population.31 32

Consensus continues to support the emphasis on the provision of more ventilation (breaths per minute) for infants and children and more
compressions per minute for adult victims. Current recommended ventilation rates are based on normal ventilatory rates for age, the need

ulation
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for coordination with chest compression, and the perceived practical ability of the rescuer to providethem (See Fig 1=). Ideal ventilation
frequency during CPR is unknown.

= Figure 1. Comparison of resuscitative interventions for newborns, infants, children, and adults. CPR
View larger version (OK): indicates cardiopulmonary resuscitation; EM S, emergency medical services; BLS, basic life support;
[in this window and ALS, advanced life support. * I nterventions recommended for suitably trained healthcare
[in a new window] providers only.

Circulation

Thereisalack of specific pediatric data on the accuracy and time course for determining pul selessness of victims who are apneic and
unresponsive. Several reports have documented theinability of lay rescuers and healthcare providers to reliably locate or count the pulse
of the victim.33 34 The utility of the pulse check during pediatric CPR has been questioned.35 Furthermore, the pulse check is difficult to
teach to laypersons. It seems reasonable for healthcare providersto search for apulse because it may be pal pated by trained personnel,
does not require sophisticated equipment, and there is no better alternative. However, resuscitative interventions should not be delayed
beyond 10 secondsiif a pulse is not confidently detected.

Chest Compression
When to Start

There is consensus that al pulseless patients and patientswith heart rates too low to adequately perfuse vital organswarrant chest
compressions. Because cardiac output in infancy and childhood is largely heart-rate dependent, profound bradycardiais usually
considered an indication for cardiac compressions.

L ocation of Compression
Thereis consensus for compression over the lower half of the sternum, taking care to avoid compression of the xiphoid.

Depth
Consensus supports recommendation of relative rather than absolute depth of compression (eg, compress approximately one third of the
depth of the chest rather than compress 4 to 5 cm).

Effectiveness of compression should be assessed by the healthcare provider. Methods of assessment include pal pation of pulses,
evaluation of end-tidal carbon dioxide, and analysis of arterial pressurewaveform (if intra-arterial monitoring isin place). Althoughitis
recognized that pulses palpated during chest compression may reflect venous rather than arterial blood flow during CPR,36 pulse
detection during CPR for healthcare providers remainsthe most universally practical "quick assessment" of chest compression efficacy.

Rate
Consensus supports arate of approximately 100 compressions per minute. With interposed ventilations, this will result in the actual
delivery of <100 compressions to the patient in a 1-minute period.

Compression-to-Ventilation Ratio

Ideal compression-ventilation ratios for infants and children are unknown. A single, universal compression-ventilation ratio for all ages
and both BLS and AL S interventions would be desirable from an educational standpoint. There currently is consensus among
resuscitation councils for a compression-ventilation ratio of 3:1 for newborns and 5:1 for infants and children. The justification for this
difference from adult guidelinesincludes (1) the fact that respiratory problems are the most common etiology of pediatric arrest and
therefore ventilation should be emphasized, and (2) physiological respiratory rates of infants and children are faster than those of adults.
Although the actual number of delivered interventionsis dependent on the amount of time the rescuer spends opening the airway and the
effect of frequent airway repositioning on rescuer fatigue, there isinsufficient evidence to justify changing the current recommendations
for educational convenience at thistime.

External chest compression must always be accompanied by rescue breathing in children. At the end of every compression cycle arescue
breath should be given. Interposition of compressions and ventilations isrecommended to avoid simultaneous compression/ventilation.

Activation of the EM S System
Ideally the sequence of resuscitation is determined by the etiology of the arrest. In pediatric arrest, dysrhythmias requiring defibrillation
are relatively uncommon, and some data suggest that early bystander CPR is associated with improved survival.2 36 37 However, itis
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impractical to teach the lay public different resuscitation sequences based on arrest etiology. The consensus recommendation is "phone
fast" rather than "phone first" for young victims of cardiac arrest, but the appropriate age cut-off for thisrecommendation remains to be
determined. Local EM S responseintervals and the availability of dispatcher-guided CPR may override these considerations.

Recovery Position

Although many recovery positions are used in the management of pediatric patients, particularly in those emerging from anesthesia, no
specific optimal recovery position can be universally endorsed on the basis of scientific study in children. There is consensusthat an ideal
recovery position considers the following: etiology of the arrest and stability of the C-spine, risk for aspiration, attention to pressure
points, ability to monitor adequacy of ventilation and perfusion, maintenance of a patent airway, and access to the patient for
interventions.

Relief of Foreign-Body Airway Obstruction

Consensus supports prompt recognition and treatment of complete airway obstruction. There are three suggested maneuvers to remove
impacted foreign bodies: back blows, chest thrusts, and abdominal thrusts. The sequences differ slightly among resuscitation councils, but
published data do not convincingly support one technique sequence over another. There is consensus that the lack of protection of the
upper abdominal organs by the rib cage renders infants and newborns at risk for iatrogenic trauma from abdominal thrusts; therefore,
abdominal thrusts are not recommended in infants and newborns. An additional practical consideration is that back blows should be
delivered with the victim positioned head down, which may be physically difficult in older children. Suctioning is recommended for
newborns rather than back blows or abdominal thrusts, which are potentially harmful to this age group.

Barrier Equipment

Healthcare professionals should utilize appropriate barrier devicesand universal precautions whenever possible. However, issues related
to efficacy of the devicesin preventing bacterial or viral transmission, anatomical fit of masks, use of devicesin pediatric patientswith
increased airway resistance and dead space ventilation, and the actual risk for pediatric disease transmissibility during pediatric
resuscitative interventions are not resolved.

3 Pediatric ALS

Automated External Defibrillatorsin Pediatrics a Purnose

The true prevalence of VF among pediatric victims of cardiopulmonary arrest is unknown. Early || _LBaCk round

rhythm assessment for pediatric prehospital arrest is not frequently reported or reliable. In most a Age Definitions. What Defines...
studies, pulseless ventricular tachycardia (VT) or VF has been documented in less than 10% of all | & PediatricBLS

pediatric arrest victims,6 15 16 17 38 eyven when the victim was evaluated by first responderswithin | = Pediatric ALS

6.2 minutes of EMS call.7 18 |n some studies, VF treated with early defibrillation, both at the ¥ Guidelinesfor the Newly...

A Top

scene and in the hospital, may result in better survival rates than asystole or electromechanical v ii“fhc t Y
dissociation.20 However, other studies contradict these data.17 18 The development of automated |~ oo L ~ONTOVELSY, LATESOVEC...
w Appendix 1

externa defibrillators (AEDS) has not yet addressed the energy levels required to treat VT or VF

w References
in children or the reliability of these devicesin the detection of VT and VF in children. The age-

appropriate application of AEDs is assumed to be similar to current guidelines for initial defibrillator placement and energy delivery.
Therefore, the conditions under which early detection and treatment of VF should be emphasized requiresfurther research.

Vascular Access
Vascular access for the arrested victim is needed for the delivery of resuscitative fluids and medications. However, establishment of
adequate ventilation with BL'S support of circulation isthefirst priority. The intravenous or intraosseous route for the delivery of

Itislikely that drug delivery following endotracheal epinephrine administration may be lower than that delivered by the intravascular
approach. Drug doses may need to be increased accordingly, with attention to drug concentration, volume of vehicle, and delivery
technique.44 45 46 47 There is consensus that the tibial intraosseous route is useful for vascular access, particularly for victims up to the
age of 6 years.48 49 |n the newly born, the umbilical vein is easy to find and frequently used for urgent vascular access.

Dose of Epinephrine

Consensus supports the initial dose of epinephrine (adrenaline) at 0.01 mg/kg (0.1 mL/kg of the 1:10 000 solution) by an intravascular
route or 0.1 mg/kg (0.1 mL/kg of the 1:1000 solution) by the endotracheal route. Because the outcome of asystolic and pulselessarrest in
children is very poor and a beneficial effect of higher doses of epinephrine has been suggested by some animal studiesand asingle

http://circ.ahajournals.org/cgi/content/full/95/8/2185 (5 of 16) [9/29/2003 2:16:55 PM]
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and pulseless arrest in infants and children should be 0.1 mg/kg (0.1 mL/kg of the 1:1000 solution) as a Class |larecommendation. If no
return of spontaneous circulation occurs beyond the second dose of epinephrine despite adequate CPR, the outcome is likely to be

dismal .11 17 21 High-dose epinephrine is of special concern for patients with high risk for intracranial hemorrhage, such as the preterm
newborn. Disappointing efficacy of high-dose epinephrine when used in adult study populations®5 56 and the potential detrimental effects
of high-dose epinephrine therapy, including the potential for systemic and intracranial hypertension (particularly in the newborn),
myocardial hemorrhage, or necrosis>? 38 suggest caution in advocating high-dose epinephrine therapy unless further study is encouraging.

Sequence of Defibrillatory Shocks and Medications for Ventricular Fibrillation

VF and pulseless VT arerelatively uncommon in infants and children. Although there are minor differences between the names of the
drugs, dose of second defibrillation, and number of defibrillations between medication doses (see Fig 2=) based on local availability and
custom, there is general consensus on medication/defibrillation dosage and sequence for VF/pulseless VT. Theinitial treatment is
defibrillation with 2 Jkg increasing to a maximum of 4 Jkgin a series of three shocks. Subseguent series of up to three shocksfollowing
medication administration is based on local custom and training (ie, first defibrillation up to three times[2 Jkg, 2 to 4 Jkg, 4 Jkg], then
medication with adrenaline/epinephrine and circulation, then defibrillation up to three times [4 J/kg], then repeat adrenaline/epinephrine at
higher dose, then defibrillation up to three times [4 Jkg] and consideration for other medications[lignocaine/lidocaine] and the treatment
of reversible causes) (see universal pediatric template, Figs 3= and 4&).

Figure 2. Examples of minor differences in recommendations for treatment of
ventricular fibrillation and pulseless ventricular tachycardia between the International
Liaison Committee on Resuscitation (ILCOR), the American Heart Association (AHA),
the Heart and Stroke Foundation of Canada (HSFC), the European Resuscitation
Council (ERC), the Resuscitation Councils of Southern Africa (RCSA), and the
Australian Resuscitation Council (ARC).

View larger version (53K):
in this window]

[in anew window]

Figure 3. Universal pediatric basic life support (BLS) template for lay rescuers.

** Continue rescue breathing and cardiopulmonary resuscitation as indicated. Activate
emergency medical services as soon as possible, based on local and regional
availability.

View larger version (40K):
in this window]

[in anew window]
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T Figure 4. Universal pediatric template for pediatric healthcare providers. VF indicates
e ventricular fibrillation; VT, ventricular tachycardia; defib, defibrillation; CPR,
B cardiopulmonary resuscitation; and ECG, electrocardiogram.
T e

View larger version (50K):
in this window]

[in a new window]

Complications From CPR
Reported complications from appropriately applied resuscitative techniques are rare in infants and children. The prevalence of significant
adverse effects (rib fractures, pneumothorax, pneumoperitoneum, hemorrhage, retinal hemorrhages, etc) from properly performed CPR

with variable resuscitation training skill levels, medically significant complications were documented in only 3% of patients. Therefore,
there is consensus that chest compressions should be provided for children if the pulse is absent or critically slow or if the rescuer is
uncertain if apulseis present.

»p  Guideinesfor the Newly Born

~ Top
4 Purpose

4 Background

4 Age Definitions. What Defines...
& PediatricBLS

4 PediatricALS

= Guidelinesfor the Newly...

Thereis aneed for international guidelines on BLS for newborns. A review of information from
the US national database, the World Health Organization, and Seettle/King County EMS
systemsS? demonstrates the importance of developing an early intervention sequence for the
newly born. In the United States, approximately 1% of births occur in out-of-hospital facilities,
but neonatal mortality is more than double for these children born out of hospital. Worldwide,
more than 5 million newborn deaths occur, with approximately 56% of all births out of facility.

Neonatal mortality is high, with birth asphyxia accounting for 19% of these deaths. These dataare : %ﬂ?@mrwa Unresolved
only for mortality; the morbidity from asphyxia and inadequate newborn resuscitation must be - Appendix 1 -

assumed to be much higher. The worldwide potential for lives saved from newborn asphyxiawith

w References
simple airway interventionsis estimated at more than 900 000 infants per year. Therefore, the

consensus supports guidelines from ILCOR for the newly born as aworthy goal.

Although the following are intended as preliminary BLS advisory guidelines, the difference between BLS and AL S interventions for the
newly born may be subtle. The development of specific ILCOR advisory guidelinesfor newborn ALS is beyond the scope of this
document. It is hoped that IL COR member organizations will address newborn AL S inthe near future. In the newborn, because birth can
usualy beanticipated, it is often possible to have more personnel and equipment on hand than may be available for unexpected BLS
interventionsin older children or adults. Ideally, the mother should give birth in alocation with optimum equipment available and
personnel trained in newborn resuscitation. If thisis not possible, then certain rudimentary equipment should be available at the birthsite
or should be brought to the birth attendant. Such equipment might include the following:

#» Bag-valve-mask ventilation device of appropriate size for the newborn
# Suction device
» Warm, dry towels and blanket

» Clean (sterile, if possible) instrument for cutting the umbilical cord

http://circ.ahajournals.org/cgi/content/full/95/8/2185 (7 of 16) [9/29/2003 2:16:55 PM]
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# Clean rubber gloves for the attendant

Most newly born infants will breathe spontaneously (usually manifested by a cry) within seconds after birth. During thistime, an
attendant should dry the newborn with awarm towel and remove wet linen to reduce heat loss. If the baby is limp and not crying,
immediate resuscitation is required.

BL Sfor the Newly Born
(See Fig 53, universal newborn template)

—— — Figure 5. Universal newborn (newly born) template. * Advanced life support
e i interventions recommended for suitably trained healthcare providers only: pulse check,
PR - chest compressions, endotracheal suction and intubation, vascular access, and
epinephrine administration.
| L Gy
ot e =
e ]

View larger version (75K):
in this window]

[in anew window]

1. Stimulate and check responsiveness.

a. Stimulation is best provided by drying the newborn with atowel and flicking the soles of the feet. Slapping, shaking, spanking, or
holding the newborn upside down is contraindicated and potentially dangerous.

b. Assessfor acry: A cry isthe most common confirmation of adequate initial ventilation. If present, further resuscitative efforts are
probably not indicated.

c. Assess for regular respirations: Although the respiratory pattern may be irregular, respirations should be sufficient to result in adequate
oxygenation (ie, absence of persistent central cyanosis). Occasional "gasping,” without normal breaths interspersed, is generally
indicative of severe compromise and should be treated as inadequate respiration. If poor response, call or send for additional assistance.

2. Open airway.

a. Clear the airway of material, particularly if blood or meconiumis present. This has special importance in the newborn because of the
narrow airway, which creates high resistance to gas flow. Clearing the airway will also provide additional respiratory stimulation.
Clearing of secretions should be accomplished with a suction device (bulb syringe, suction catheter); otherwise, removal of secretions
may be accomplished with a cloth wrapped around the rescuer's finger.

b. Position the head to the "sniffing" position and particularly avoid excessive neck flexion or hyperextension, which may result in airway
obstruction.

c. If a suitably trained provider and equipment are available: if the newly born is stained with thick meconium, the trachea should be
suctioned as the initial resuscitative step. Thisis accomplished by intubating the trachea, applying suction directly to the tube using any of
avariety of devices availablefor this purpose, and withdrawing the tube as suction is continued. If meconium is recovered, it may be
necessary to repeat this procedure several times until the residual is sufficiently thin to permit suctioning through the tube using a
standard suction catheter.
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3. Check breathing.

a. Assess for presence of acry. If astrong cry is present, further resuscitation efforts are not indicated. If the cry isweak or absent: look,
listen, and feel for air entry and chest movement and feel for evidence of spontaneous respiration.

b. If respirations are absent or inadequate (gasping), assisted ventilation is necessary. Further attempts to stimulate the newborn in this
case will waste valuable time.

4. Breathe.

a Although it is recognized that a bag-valve mask is the most effective piece of equipment for assisting ventilation, various other devices
are available or are being developed. Use will be dictated by local availability, cost, and custom.

b. If aresuscitation deviceis not available, consider using mouth to mouth-and-nose to assist ventilation. Although some controversy
exists about whether a mother's mouth can effectively seal her older infant's mouth and nose,3L 32 consensus supportsinitial attempts at
newborn ventilation via both the infant's mouth and nose. Because of the presence of maternal blood and other body fluids on the face of
the newborn, there is a perceived risk of infection to the rescuer. Quickly wipe away as much of this material as possible before
attempting mouth to mouth-and-nose ventilation.

c. Blow sufficient air into the newborn airway to cause the chest to rise visibly.

d. Watch for chest rise as an indication of ventilation efficacy. If inadequate, adjust head position, clear airway, achieve asea over the
mouth and nose on the face, and consider an increasein inflation pressure.

e. Ventilate at arate of approximately 30 to 60 times per minute.
f. Note that initial breaths may require ahigher inflating pressureto overcome the resistance in small and fluid-filled airways.
5. Assess response.

a. After assisting ventilation for 30 secondsto 1 minute, check again for response. If still no response, deliver breaths, watching closely
for adequate chest rise with each delivered breath.

b. In addition to the presence of a cry and spontaneous respirations, the response may also be assessed by feeling for a pulse, although this
may be difficult in the newborn and should not distract the rescuer from providing adequate ventilations. A pulse may be detectable by
feeling the base of the umbilical cord and should be >100 beats per minute (bpm).

c. Continue to ventilate and assess (return to step 2) until there is either an adequate response (crying, breathing, and heart rate >100
bpm), or additional medical assistance hasarrived. If effective spontaneous respirations resume, consider positioning the newborn on its
sidein arecovery position.

6. Compress chest.
a. Laypersons. Chest compressions in the newborn are not recommended for administration by persons untrained in neonatal
resuscitation, particularly when rescue is being provided by asingleindividual. Ventilationis nearly aways the primary need of the

newly born, and administration of chest compressions may decrease the efficacy of assisted ventilation.&8

b. Trained healthcare providers: If suitably trained healthcare providers are available and adequate ventilations have not resulted in
improvement, the following steps should be taken:

1. Feel for apulse. In the newborn, a pulse is most easily palpated by lightly grasping the base of the umbilical cord between the thumb
and index finger. If a stethoscope is available, a heartbeat may be detected by auscultating the chest.

2. Assess the heart rate for up to 10 seconds. If the heart rate is <60 bpm and not clearly rising, begin chest compressions. If the heart rate
is>60 and rising, consider continuing effective ventilations alone and reassess the heart rate in 60 seconds.
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3. Chest compressions for the newborn are delivered in series of three, followed by apause for delivery of aventilation (ratio: 3
compressions and 1 ventilation per cycle). The rate should be approximately 120 "events' (ie, -c-C-c-v-c-c-C-v-) per minute.

4. Reassess the heart rate approximately every 60 seconds, until the heart rate improves to >60 to 80 bpm or AL S resources are available
for oxygen supplementation, endotracheal intubation, and administration of epinephrine.

7. Other newborn issues

a. Temperature control: In addition to drying the newborn to decrease evaporative heat 1oss, drape the baby in dry towelsor a blanket
during the resuscitation process. Remove the newborn from wet surfaces or pools of fluid. As soon as resuscitation has been successful,
place the baby skin-to-skin on the mother's chest/breast and cover both with a blanket.

b. Infection control: Wash hands and wear gloves, using universal precautionsfor secretion contact, if available. Use clean towels,
blankets, and instruments and avoid rescuer exposure to blood and other fluids.

c. Umbilical cord: It is not necessary to cut the umbilical cord before resuscitation of the newborn. The umbilical cord can be cut after the
baby is spontaneously breathing and the cord has stopped pulsating. The cutting instrument and cord ties should be sterilized, if possible.
These may be sterilized by boiling in water for 20 minutes. A new packaged razor blade does not require sterilization. If sterile equipment
is not available, clean equipment should be used. Tie the cord in two places with a string. Cut the cord between the ties with a razor blade,
scissors, or knife.

Circulation

d. Do not forget the mother. Watch for and attend to potential complicationsof childbirth. Excessive vaginal bleeding, seizures, and
infection are the most common maternal complications of childbirth. Arrangefor healthcare provider support to attend to mother and
child, if possible.
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2. What isthe prevalence of VF during or following resuscitation?

3. What number of breaths should be initially attempted after opening the airway? (AHA/Heart and Stroke Foundation of Canada: 2
breaths; European Resuscitation Council: 5 breaths; Australian Resuscitation Council: 4 breaths; Resuscitation Councils of Southern
Africa: 2 breaths; ILCOR: 2 to 5 breaths.)

4. |s adult mouth to infant nose ventilation a better method than adult mouth to infant mouth-and-nose ventilation for newborns and/or
infants?

5. What sequence of interventions for the conscious choking child is most appropriate: back blows versus abdominal thrusts versus chest
thrusts, and should visual inspection of the mouth for foreign body precede attempts at ventilation in infants?

6. What is an optimal recovery position for infants and children?

7. At what heart rate should chest compressions beinitiated in ALS: when the pulseis absent or "too slow"? (Currently: AHA/Heart and
Stroke Foundation of Canada: <60 bpm; European Resuscitation Council: <60 bpm; Australian Resuscitation Council: 40 to 60 bpm;
Resuscitation Councils of Southern Africa: <60 bpm; ILCOR: <60 bpm.)

8. What is the optimal depth for chest compressions? (One third to one half depth of chest or a specified number of inches or centimeters.
ILCOR: Approximately one third the depth of the chest.)

9. What is an optimal compression-ventilation ratio for different age groups, and can a universal compression-ventilation ratio be adopted
that accommodates all victims from newborn to adult?

10. What is the appropriate dose of epinephrine? (ILCOR: First dose of adrenaline/epinephrine, 0.01 mg/kg, subsequent doses, 0.1
ma/kg.)

11. What defibrillation dose and how many defibrillation shocks should be delivered after medication for VF in children? (ILCOR: 2 Jkg,
210 4 Jkg, 4 JKg; 1 to 3 shocks at 4 Jkg after medications.)

12. Should alternative medications (eg, lidocaine/lignocaine) be used for persistent VF if defibrillation and initial epinephrine dose are not
successful?

13. Can AEDs accurately and reliably be used for pediatric patients?

14. What isthe role of alkalyzing agents in the arrested patient who is suspected of having severe acidosis?

15. What isthe role of transcutaneous (external) pacing inthe resuscitation of pediatric patients without an organized cardiac rhythm?
16. What sequence of interventions should be employed by advanced healthcare providers for the newborn?

17. What is the effect of implementing ILCOR guidelines on arrest prevention, resuscitation rates, and neurological outcomes from
cardiopulmonary arrest in newborns, infants, and children?

The epidemiology and outcome of pediatric cardiopulmonary arrest and the priorities, techniques, and sequence of pediatric resuscitation
assessments and interventions differ from those of adults. The pediatric working group was surprised by the degree of conformity already
existing in current guidelines advocated by the American Heart Association, the Heart and Stroke Foundation of Canada, the European
Resuscitation Council, the Australian Resuscitation Council, and the Resuscitation Councils of Southern Africa. Differences are currently
based upon local and regional preferences, training networks, and customs rather than scientific controversy. The pediatric
algorithm/decision tree figures presented attempt to follow a common flow of assessments and interventions in coordination with their
counterparts for adults.

Survival following pediatric prehospital cardiopulmonary arrest averagesonly approximately 3% to 17%, and survivors are often
neurologically devastated. Most pediatric resuscitation reports have been retrospectivein design and plagued with inconsi stent
resuscitation definitionsand patient inclusion criteria. Careful and thoughtful application of uniform guidelines for reporting outcomes of
AL Sinterventions using large, randomized multicenter and multinational clinical trials are clearly needed. Pediatric advisory statements
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from ILCOR will, by necessity, be avibrant and evolving guideline fostered by national and international organizations intent on
improving the outcome of resuscitation for infants and children worldwide.

Correspondence should be sent to Vinay Nadkarni, MD, Department of Anesthesia and Critical Care, DuPont Hospital for Children,

1600 Rockland Rd, P.O. Box 269, Wilmington, DE 19899 USA. Telephone 302-651-5159. Fax 302-651-6410. E-mail:
vnadkar @aidi.nemours.org

3 Footnotes

1 American Heart Association &
2 European Resuscitation Council &

3 American Heart Association and American Academy of PediatricsEl

4 Resuscitation Councils of Southern Africald
5 Australian Resuscitation Council. &

“Pediatric Resuscitation' was approved by the American Heart Association Science Advisory and Coordinating Committee in February
1997.
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A singlereprint is available by calling 800-242-8721 (US only) or writing the American Heart Association, Public Information, 7272
Greenville Avenue, Dallas, TX 75231-4596. Ask for reprint No. 71-0110. To purchase additional reprints: up to 999 copies, call 800-611-
6083 (US only) or fax 413-665-2671; 1000 or more copies, call 214-706-1466, fax 214-691-6342, or . To make photocopiesfor personal
or educational use, call the Copyright Clearance Center, 508-750-8400.
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Figure 1. Comparison of resuscitetive interventions for newborns, infants, children, and adults. CPR indicates cardiopulmonary
resuscitation; EM S, emergency medical services; BLS, basic life support; and ALS, advanced life support. * Interventions recommended
for suitably trained healthcare providers only.
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Figure 2. Examples of minor differences in recommendations for treatment of ventricular fibrillation and pulseless ventricul ar
tachycardia between the International Liaison Committee on Resuscitation (ILCOR), the American Heart Association (AHA), the Heart
and Stroke Foundation of Canada (HSFC), the European Resuscitation Council (ERC), the Resuscitation Councils of Southern Africa
(RCSA), and the Australian Resuscitation Council (ARC).
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Stimulate and

check responsiveness

Open airway

Check breathing

Breathe

Assess for signs of life
(movement or pulse)
Do not delay =10 s

It absent

Compress chest*

|

I breathing,
recove ition

It mo chest rise,
reposition and
reattempt up to 5
times. H no

airway obstruction
BEGQUENCE,

Figure 3. Universal pediatric basic life support (BLS) template for lay rescuers. ** Continue rescue breathing and cardiopulmonary
resuscitation as indicated. Activate emergency medical services as soon as possible, based on local and regional availability.
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Figure 4. Universal pediatric template for pediatric healthcare providers. VF indicates ventricular fibrillation; VT, ventricular
tachycardia; defib, defibrillation; CPR, cardiopulmonary resuscitation; and ECG, electrocardiogram.


https://www.americanheart-donate.org/
http://circ.ahajournals.org/help/
http://www.americanheart.org/presenter.jhtml?identifier=10000023
http://circ.ahajournals.org/cgi/login?uri=/
http://circ.ahajournals.org/
http://www.americanheart.org/
http://circ.ahajournals.org/cgi/feedback
http://circ.ahajournals.org/subscriptions/
http://circ.ahajournals.org/contents-by-date.0.shtml
http://circ.ahajournals.org/search.dtl
http://circ.ahajournals.org/content/vol95/issue8/index.shtml
http://circ.ahajournals.org/
http://circ.ahajournals.org/cgi/login?uri=%2Fcgi%2Fcontent%2Ffull%2F95%2F8%2F2185%2FF4
http://circ.ahajournals.org/help/features.dtl#journal-pixviewers
http://circ.ahajournals.org/content/vol95/issue8/images/large/hc0870464004.jpeg
http://circ.ahajournals.org/
http://circ.ahajournals.org/help/
http://circ.ahajournals.org/cgi/feedback
http://circ.ahajournals.org/subscriptions
http://circ.ahajournals.org/contents-by-date.0.shtml
http://circ.ahajournals.org/search.dtl
http://circ.ahajournals.org/content/vol95/issue8/index.shtml
http://atvb.ahajournals.org/
http://www.ahajournals.org/
http://circres.ahajournals.org/
http://hyper.ahajournals.org/
http://stroke.ahajournals.org/

Circulation -- Nadkarni et al. 95 (8): 2185 Figure 5

DOMNATE HELP CONTACT AHA SIGN IN HOME

American Heart
Association.
TFeeleackTSulecuptmn.s .Um:hwe:‘.TSearcth;::tlgl?tfs Fighting Heart Disease and Stroke

Circulation

: Institution: AHA National Center Sign In as Member/Individual (Non-Member) Subscription Activation

= [HEL P with high resolution image viewing] [Return to Article]

Circula

{*If mecenium Stimulate* and
Eé::?dl'i suction of check responsiveness
trachea before
stimulation)
Open airway
Check breathing
—

i mo chest rise:
B e repasition and

reattampt up to 5

Z
o times,
E I no success,
= suction and
L endatrachaal
:.:r ntubation.”
= Check response
g
-
P
= Assess for signs of life
o If presant [Such as movemant or pulss*)
': ————— Do not w =10s
= or lay
=] [EELaT It absant and trained rascuer presant®
-
-
*Initiate advanced life nuppm't

Figure 5. Universal newborn (newly born) template. * Advanced life support interventions recommended for suitably trained healthcare
providers only: pulse check, chest compressions, endotracheal suction and intubation, vascular access, and epinephrine administration.
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