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Introduction
Approximately 10% of newborns require some assis-
tance to begin breathing at birth and less than 1% 
require extensive resuscitation measures. Among a 
large number of births occurring every year, a signifi-
cant number will require some degree of resuscitation. 
Hence, the neonatal resuscitation guidelines are revised 
regularly to improve the final outcome.

The American Heart Association (AHA) and the Amer-
ican Academy of Pediatrics (AAP) have published the 
2015 Guidelines for Cardiopulmonary Resuscitation 
and Emergency Cardiovascular Care of the Neonate 
(Figure 1). These guidelines are based on the evidence 
presented in the 2015 International Consensus on 
Cardiopulmonary Resuscitation and Emergency 
Cardiovascular Care Science With Treatment Recom-
mendation.2 The major changes in 2015 guidelines in 
comparison with 2010 guidelines are presented here.

Key Issues and Major 
Changes
Neonatal cardiac arrest is predominantly asphyxial, 
so initiation of ventilation remains the focus of initial 
resuscitation. 

1. The order of the 3 assessment questions has 
changed to (1) Term gestation? (2) Good tone? and 
(3) Breathing or crying? The question as to whether 
the amniotic fluid is meconium stained  has been 
eliminated (prior to 2010 guidelines).

2. The Golden minute (60-second) mark for 
completing the initial steps, reevaluating, and 
beginning ventilation (if required) is retained to 
emphasize the importance of avoiding unneces-
sary delay in the initiation of ventilation, the most 
important step for successful resuscitation of the 
newborn who has not responded to the initial 
steps.

3. There is a new recommendation that delayed 
cord clamping (DCC), waiting for longer than 
30 seconds, is reasonable for both term and 
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2010 guidelines: There is increasing evidence of 
the benefits of delaying cord clamping for at least 1 
minute in term and preterm neonates not requiring 
resuscitation. There is insufficient evidence to 
support or refute a recommendation to delay cord 
clamping in neonates requiring resuscitation.

  Need for change: In neonates who do not require 
resuscitation, DCC is associated with lowered 
risk of intraventricular hemorrhage (IVH) and  
necrotizing enterocolitis; decreased need for trans-
fusion after birth; and higher blood pressure and 
blood volume. The only adverse consequence 
found was a slightly increased level of bilirubin, 
which is associated with an increased need for 
phototherapy.

4. Temperature of newly born nonasphyxiated 
neonates should be maintained between 36.5°C 
and 37.5°C after birth through admission and 
stabilization.

  A variety of strategies (radiant warmers, plastic 
wrap with a cap, thermal mattress, warmed humid-
ified gases, and increased room temperature +  
cap + thermal mattress) may be reasonable to 
prevent hypothermia in preterm neonates. Hyper-
thermia (temperature > 38°C) should be avoided 
because it introduces potential associated risks.

  In resource-limited settings, simple measures to 
prevent hypothermia in the first few hours of life 
(use of plastic wraps; skin-to-skin contact; and 
placing the neonate, after drying, in a clean food-
grade plastic bag up to the neck) may reduce 
mortality.

5. New recommendation: If a neonate is born 
through meconium-stained amniotic fluid and 
presents with poor muscle tone and inadequate 
breathing efforts, the neonate should be placed 
under a radiant warmer and positive pressure 
ventilation (PPV) should be initiated if needed. 
Routine intubation for tracheal suction is no longer 
suggested because there is insufficient evidence to 
continue this recommendation. Appropriate inter-
vention to support ventilation and oxygenation 
should be initiated as indicated for each neonate. 
This may include intubation and suction if the 
airway is obstructed.

Figure 1. Neonatal Resuscitation Algorithm—2015 
Update 
Adapted from Wyckoff MH, et al. Part 13: Neonatal resuscitation: 2015 
American Heart Association guidelines update for cardiopulmonary 
resuscitation and emergency cardiovascular care. Circulation. 
2015;132(Suppl 2):S543–S560. 
CPAP, continuous positive airway pressure; ECG, electrocardiogram; 
ETT, endotracheal tube; HR, heart rate; IV, intravenous; PPV, positive 
pressure ventilation; UVC, umbilical vein catheterization.

preterm neonates who do not require resuscita-
tion at birth. But, there is insufficient evidence 
to recommend an approach to cord clamping 
for neonates who require resuscitation at birth, 
and a suggestion against the routine use of 
cord milking (outside of a research setting) for 
neonates born at < 29 weeks of gestation, until 
more is known of benefits and complications. 
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  2010 guidelines: There was insufficient evidence 
to recommend a change in the current practice 
of performing endotracheal suctioning of nonvig-
orous neonates with meconium-stained amniotic 
fluid.

  Need for change: Review of the evidence suggests 
that resuscitation should follow the same princi-
ples for neonates with meconium-stained fluid as 
for those with clear fluid, that is, if poor muscle 
tone and inadequate breathing effort are evident, 
the initial steps of resuscitation (warming and 
maintaining temperature, positioning the neonate, 
clearing the airway of secretions if needed, drying, 
and stimulating the neonate) should be completed 
under an overbed warmer. PPV should be initiated 
if the neonate is not breathing or the heart rate 
(HR) is < 100 beats/min after the initial steps are 
completed. Experts placed greater value on harm 
avoidance (ie, delays in providing bag–mask venti-
lation is considered over the potential harm of 
the procedure) over the unknown benefit of the 
intervention of routine tracheal intubation and 
suctioning. Appropriate intervention to support 
ventilation and oxygenation should be initiated as 
indicated for each neonate. This may include intu-
bation and suction if the airway is obstructed.

6. Assessment of HR remains critical during the first 
minute of resuscitation and the use of a 3-lead 
electrocardiogram (ECG) may be reasonable 
because providers may not assess HR accurately 
by auscultation or palpation, and pulse oximetry 
may underestimate HR. Use of ECG does not 
replace the need for pulse oximetry to evaluate 
the neonate’s oxygenation as stated in previous 
versions of the guidelines (target SpO2 values 
remain as mentioned in previous guidelines).

  2010 guidelines: Although use of ECG was not 
mentioned in 2010, the issue of how to assess HR 
was addressed. Assessment of HR should be done 
by intermittent auscultation of the precordial 
pulse. When a pulse is detectable, palpation of the 
umbilical pulse can also provide a rapid estimate 
of the pulse and is more accurate than palpation at 
other sites. A pulse oximeter can provide a contin-
uous assessment of the pulse without interrup-

tion of other resuscitation measures, but the device 
takes 1 to 2 minutes to apply and may not func-
tion during states of very poor cardiac output or  
perfusion.

  Need for change: Clinical assessment of HR in the 
delivery room has been found to be both unreliable 
and inaccurate. Underestimation of the HR may 
lead to unnecessary resuscitation. ECG has been 
found to display an accurate HR faster than pulse 
oximetry. Pulse oximetry more often displayed 
a lower rate in the first 2 minutes of life, often at 
levels that suggest the need for intervention.

7. Resuscitation of preterm neonates born at < 35 
weeks of gestation should be initiated with low 
oxygen (21%–30%) and the oxygen titrated to 
achieve preductal oxygen saturation approximating 
the range achieved in healthy term neonates.

  2010 guidelines: It is reasonable to initiate resus-
citation with air (21% oxygen at sea level). Supple-
mentary oxygen may be administered and titrated 
to achieve a preductal oxygen saturation approxi-
mating the interquartile range measured in healthy 
term neonates after vaginal birth at sea level. Most 
data available were from term neonates not during 
resuscitation, with only a single study of preterm 
neonates during resuscitation.

  Need for change: Data are now available from a 
meta-analysis of 7 randomized studies demon-
strating no benefit in survival to hospital discharge, 
prevention of bronchopulmonary dysplasia, IVH, 
or retinopathy of prematurity when preterm 
neonates (< 35 weeks of gestation) were resuscitated 
with high (65% or greater) compared with low 
(21% to 30%) oxygen concentration.

8. A laryngeal mask may be considered as an alterna-
tive to tracheal intubation if face mask ventilation 
is unsuccessful. A laryngeal mask is recommended 
during resuscitation of neonates born at 34 weeks 
or more of gestation when tracheal intubation is 
unsuccessful or not feasible.

9. Spontaneously breathing preterm neonates with 
respiratory distress may be supported with contin-
uous positive airway pressure initially rather than 
with routine intubation for administering PPV.
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10. Recommendations about chest compression tech-
nique (2 thumb–encircling hands) and compres-
sion-to-ventilation ratio (3:1 with 90 compressions 
and 30 breaths/min) remain unchanged. As in the 
2010 recommendations, rescuers may consider 
using higher ratios (eg, 15:2) if the arrest is 
believed to be of cardiac origin. (Although, there 
are no available clinical studies about oxygen use 
during cardiopulmonary resuscitation [CPR], the 
Neonatal Guidelines Writing Group continues to 
endorse the use of 100% oxygen whenever chest 
compressions are provided. It is reasonable to 
wean the oxygen concentration as soon as the HR 
recovers.)

11. Recommendations about the use of epinephrine 
during CPR and volume administration were not 
reviewed in 2015, so the 2010 recommendations 
remain in effect.

12. Induced therapeutic hypothermia in resource-
abundant areas, for neonates born at > 36 weeks 
of gestation with evolving moderate-to-severe 
hypoxic–ischemic encephalopathy, was not 
reviewed in 2015, so the 2010 recommendations 
remain in effect.

13. In resource-limited settings, use of therapeutic 
hypothermia may be considered under clearly 
defined protocols similar to those used in clin-
ical trials and in facilities with the capabilities for 
multidisciplinary care and follow-up.

  2010 guidelines: It is recommended that neonates 
born at ≥ 36 weeks of gestation with evolving 
moderate-to-severe hypoxic-ischemic encephalop-
athy should be offered therapeutic hypothermia. 
Therapeutic hypothermia should be administered 
under clearly defined protocols similar to those 
used in published clinical trials and in facilities 
with the capabilities for multidisciplinary care and 
longitudinal follow-up.

  Need for change: While the recommendation 
for therapeutic hypothermia in the treatment of 
moderate-to-severe hypoxic-ischemic encepha-
lopathy in resource-abundant settings remains 
unchanged. A recommendation was added to 
guide the use of this modality in settings where 
resources may limit options for some therapies.

14. In general, no new data have been published 
to justify a change in the 2010 recommenda-
tions about withholding or withdrawing resus-
citation. An Apgar score of 0 at 10 minutes is a 
strong predictor of mortality and morbidity in 
late preterm and term neonates, but decisions to 
continue or discontinue resuscitation efforts must 
be individualized.

15. It is suggested that neonatal resuscitation task 
training should be conducted more frequently 
than the current 2-year interval.
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