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APPENDIX

2015 Guidelines Update: Part 13 Recommendations

Year Last Reviewed Topic Recommendation

Comments

2015 Umbilical Cord Management In summary, from the evidence reviewed in the 2010 CoSTR and
subsequent review of DCC and cord milking in preterm
newborns in the 2015 ILCOR systematic review, DCC for
longer than 30 seconds is reasonable for both term and
preterm infants who do not require resuscitation at birth
(Class lla, LOE C-LD).

2015 Umbilical Cord Management There is insufficient evidence to recommend an approach
to cord clamping for infants who require resuscitation
at birth and more randomized trials involving such infants
are encouraged. In light of the limited information
regarding the safety of rapid changes in blood volume for
extremely preterm infants, we suggest against the routine
use of cord milking for infants born at less than 29 weeks
of gestation outside of a research setting. Further study is
warranted because cord milking may improve initial mean
blood pressure, hematologic indices, and reduce intracranial

hemorrhage, but thus far there is no evidence for improvement

in long-term outcomes (Class Ilb, LOE C-LD).
2015 Importance of Maintaining Normal Preterm infants are especially vulnerable. Hypothermia is also
Temperature in the Delivery Room associated with serious morbidities, such as increased
respiratory issues, hypoglycemia, and late-onset sepsis.
Because of this, admission temperature should be recorded
as a predictor of outcomes as well as a quality indicator
(Class I, LOE B-NR).
2015 Importance of Maintaining Normal It is recommended that the temperature of newly born
Temperature in the Delivery Room nonasphyxiated infants be maintained between 36.5°C
and 37.5°C after birth through admission and stabilization
(Class I, LOE C-LD).

2015 Interventions to Maintain Newborn The use of radiant warmers and plastic wrap with a cap has improved

Temperature in the Delivery Room but not eliminated the risk of hypothermia in preterms in the
delivery room. Other strategies have been introduced, which
include increased room temperature, thermal mattresses, and
the use of warmed humidified resuscitation gases. Various

combinations of these strategies may be reasonable to prevent

hypothermia in infants born at less than 32 weeks of gestation
(Class lib, LOE B-R, B-NR, C-LD).
2015 Interventions to Maintain Newborn Compared with plastic wrap and radiant warmer, the addition of
Temperature in the Delivery Room a thermal mattress, warmed humidified gases and increased
room temperature plus cap plus thermal mattress were all
effective in reducing hypothermia. For all the studies,
hyperthermia was a concern, but harm was not shown.

Hyperthermia (greater than 38.0°C) should be avoided due to the

potential associated risks (Class Ill: Harm, LOE C-E0).
2015 Warming Hypothermic Newborns to The traditional recommendation for the method of rewarming

Restore Normal Temperature neonates who are hypothermic after resuscitation has been that
slower is preferable to faster rewarming to avoid complications

such as apnea and arrhythmias. However, there is insufficient
current evidence to recommend a preference for either rapid
(0.5°C/h or greater) or slow rewarming (less than 0.5°C/h) of
unintentionally hypothermic newborns (temperature less than

36°C) at hospital admission. Either approach to rewarming may

be reasonable (Class b, LOE C-LD).

2015 Maintaining Normothermia in In resource-limited settings, to maintain body temperature or
Resource-Limited Settings prevent hypothermia during transition (birth until 1to 2 hours of
life) in well newborn infants, it may be reasonable to put them in
a clean food-grade plastic bag up to the level of the neck and
swaddle them after drying (Class Ilb, LOE C-LD).
2015 Maintaining Normothermia in Another option that may be reasonable is to nurse such newborns
Resource-Limited Settings with skin-to-skin contact or kangaroo mother care (Class IIb,

LOE C-LD).
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Appendix Continued

Year Last Reviewed Topic

" APPENDIX

Recommendation

Comments

2015 Clearing the Airway When Meconium
Is Present

2015 Assessment of Heart Rate

2015 Administration of Oxygen in
Preterm Infants

2015 Administration of Oxygen

2015 Positive Pressure Ventilation (PPV)
2015 Positive Pressure Ventilation (PPV)
2015 Positive Pressure Ventilation (PPV)
2015 Positive Pressure Ventilation (PPV)
2015 Positive Pressure Ventilation (PPV)
2015 Positive Pressure Ventilation (PPV)
2015 CPAP

2015 Chest Compressions

However, if the infant born through meconium-stained amniotic fluid
presents with poor muscle tone and inadequate breathing
efforts, the initial steps of resuscitation should be completed
under the radiant warmer. PPV should be initiated if the infant is
not breathing or the heart rate is less than 100/min after the
initial steps are completed. Routine intubation for tracheal
suction in this setting is not suggested, because there is
insufficient evidence to continue recommending this practice
(Class Iib, LOE C-LD).

During resuscitation of term and preterm newborns, the use of 3-lead
ECG for the rapid and accurate measurement of the newborn’s
heart rate may be reasonable (Class Ilb, LOE C-LD).

In all studies, irrespective of whether air or high oxygen (including
100%) was used to initiate resuscitation, most infants were in
approximately 30% oxygen by the time of stabilization.
Resuscitation of preterm newborns of less than 35 weeks of
gestation should be initiated with low oxygen (21% to 30%), and
the oxygen concentration should be titrated to achieve preductal
oxygen saturation approximating the interquartile range
measured in healthy term infants after vaginal birth at sea level
(Class |, LOE B-R).

Initiating resuscitation of preterm newborns with high oxygen (65%
or greater) is not recommended (Class Ill: No Benefit, LOE B-R).

There is insufficient data regarding short and long-term safety and
the most appropriate duration and pressure of inflation to
support routine application of sustained inflation of greater than
5 seconds’ duration to the transitioning newbarn (Class lib, LOE B-R).

In 2015, the Neonatal Resuscitation ILCOR and Guidelines Task Forces
repeated their 2010 recommendation that, when PPV is
administered to preterm newborns, approximately 5 cm H,0 PEEP
is suggested (Class IIb, LOE B-R).

PPV can be delivered effectively with a flow-inflating bag, self-inflating
bag, or T-piece resuscitator (Class lla, LOE B-R).

Use of respiratory mechanics monitors have been reported to
prevent excessive pressures and tidal volumes and exhaled GO,
monitors may help assess that actual gas exchange is occurring
during face-mask PPV attempts. Although use of such devices is
feasible, thus far their effectiveness, particularly in changing
important outcomes, has not been established (Class Ilb, LOE C-LD).

Laryngeal masks, which fit over the laryngeal inlet, can achieve
effective ventilation in term and preterm newborns at 34 weeks
or more of gestation. Data are limited for their use in preterm
infants delivered at less than 34 weeks of gestation or who weigh
less than 2000 g. A laryngeal mask may be considered as an
alternative to tracheal intubation if face-mask ventilation is
unsuccessful in achieving effective ventilation (Class Ilb, LOE B-R).

A laryngeal mask is recommended during resuscitation of term and
preterm newborns at 34 weeks or more of gestation when
tracheal intubation is unsuccessful or is not feasible (Class |,

LOE C-EQ).

Based on this evidence, spontaneously breathing preterm infants
with respiratory distress may be supported with CPAP initially rather
than routine intubation for administering PPV (Class lib, LOE B-R).

Compressions are delivered on the lower third of the sternum to
a depth of approximately one third of the anterior-posterior
diameter of the chest (Class Ilb, LOE C-LD).
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Comments

Appendix Continued

Year Last Reviewed Topic Recommendation

2015 Chest Compressions Because the 2-thumb technique generates higher blood pressures updated for 2015
and coronary perfusion pressure with less rescuer fatigue, the 2
thumb—encircling hands technique is suggested as the preferred
method (Class Ilb, LOE C-LD).
2015 Chest Compressions It is still suggested that compressions and ventilations be updated for 2015
coordinated to avoid simultaneous delivery. The chest should be
allowed to re-expand fully during relaxation, but the rescuer’s
thumbs should not leave the chest. The Neonatal Resuscitation
ILCOR and Guidelines Task Forces continue to support use of a
3:1 ratio of compressions to ventilation, with 90 compressions and
30 breaths to achieve approximately 120 events per minute to
maximize ventilation at an achievable rate (Class lla, LOE C-LD).
2015 Chest Compressions A 3:1 compression-to-ventilation ratio is used for neonatal updated for 2015
resuscitation where compromise of gas exchange is nearly
always the primary cause of cardiovascular collapse, but
rescuers may consider using higher ratios (eg, 15:2) if the arrest
is believed to be of cardiac origin (Class Ilb, LOE C-E0).
2015 Chest Compressions The Neonatal Guidelines Writing Group endorses increasing the new for 2015
oxygen concentration to 100% whenever chest compressions are
provided (Class lla, LOE C-E0).
2015 Chest Compressions To reduce the risks of complications associated with hyperoxia the new for 2015
supplementary oxygen concentration should be weaned as soon
as the heart rate recovers (Class I, LOE C-LD).
2015 Chest Compressions The current measure for determining successful progress in new for 2015
neonatal resuscitation is to assess the heart rate response. Other
devices, such as end-tidal CO, monitoring and pulse oximetry,
may be useful techniques to determine when return of
spontaneous circulation occurs. However, in asystolic/
bradycardic neonates, we suggest against the routine use of any
single feedback device such as ETCO, monitors or pulse
oximeters for detection of return of spontaneous circulation, as
their usefulness for this purpose in neonates has not been well
established (Class Ilb, LOE C-LD).
2015 Induced Therapeutic Hypothermia Evidence suggests that use of therapeutic hypothermia in resource- new for 2015
Resource-Limited Areas limited settings (ie, lack of qualified staff, inadequate equipment,
etc) may be considered and offered 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 (Class b, LOE-B-R).
2015 Guidelines for Withholding and However, in individual cases, when counseling a family and new for 2015
Discontinuing constructing a prognosis for survival at gestations below
25 weeks, it is reasonable to consider variables such as perceived
accuracy of gestational age assignment, the presence or absence
of chorioamnionitis, and the level of care available for location of
delivery. It is also recognized that decisions about
appropriateness of resuscitation below 25 weeks of gestation will
be influenced by region-specific guidelines. In making this
statement, a higher value was placed on the lack of evidence for
a generalized prospective approach to changing important
outcomes over improved retrospective accuracy and locally
validated counseling policies. The most useful data for antenatal
counseling provides outcome figures for infants alive at the onset
of labor, not only for those born alive or admitted to a neonatal
intensive care unit (Class Ilb, LOE C-LD).
2015 Guidelines for Withholding and Discontinuing  We suggest that, in infants with an Apgar score of 0 after 10 minutes of updated for 2015
resuscitation, if the heart rate remain undetectable, it may be reasonable
to stop assisted ventilations; however, the decision to continue or
discontinue resuscitative efforts must be individualized. Variables to be
considered may include whether the resuscitation was considered
optimal; availability of advanced neonatal care, such as therapeutic
hypothermia; specific circumstances before delivery (eg, known timing of
the insult); and wishes expressed by the family (Class IIb, LOE C-LD).
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Appendix Continued

Year Last Reviewed

Topic

Recommendation

Comments

2015

2015

Structure of Educational Programs to

Teach Neonatal Resuscitation: Instructors

Structure of Educational Programs to

Teach Neonatal Resuscitation: Providers

Until more research is available to clarify the optimal instructor training
methodology, it is suggested that neonatal resuscitation instructors
be trained using timely, objective, structured, and individually
targeted verbal and/or written feedback (Glass Ilb, LOE C-E0).

Studies that explored how frequently healthcare providers or healthcare
students should train showed no differences in patient outcomes
(LOE C-E0) but were able to show some advantages in psychomotor
performance (LOE B-R) and knowledge and confidence (LOE C-LD)
when focused training occurred every 6 months or more frequently. It
is therefore suggested that neonatal resuscitation task training occur
more frequently than the current 2-year interval (Class Ilb, LOE B-R,
LOE C-EO, LOE C-LD).

new for 2015

new for 2015

The following recommendations were not reviewed in 2015. For more information, see the 2010 AHA Guidelines for CPR and ECG, “Part 15: Neonatal Resuscitation.”

2010

2010

2010

2010

2010

2010

2010

2010

2010

2010

2010

2010

2010

2010

Temperature Control

Clearing the Airway When Amniotic
Fluid Is Clear

Assessment of Oxygen Need and

Administration of Oxygen

Administration of Oxygen in Term Infants

Administration of Oxygen in Term Infants

Initial Breaths and Assisted Ventilation

Initial Breaths and Assisted Ventilation

Assisted-Ventilation Devices

Assisted-Ventilation Devices

Endotracheal Tube Placement

Chest Compressions

Epinephrine

Epinephrine

Volume Expansion

All resuscitation procedures, including endotracheal intubation, chest
compression, and insertion of intravenous lines, can be performed
with these temperature-controlling interventions in place (Class
lb, LOE C).

Suctioning immediately after birth, whether with a bulb syringe or suction
catheter, may be considered only if the airway appears obstructed or
if PPV is required (Class Ilb, LOE C).

It is recommended that oximetry be used when resuscitation can be
anticipated, when PPV is administered, when central cyanosis persists
beyond the first 5 to 10 minutes of life, or when supplementary oxygen
is administered (Class I, LOE B).

It is reasonable to initiate resuscitation with air (21% oxygen at sea level;
Class lib, LOE C).

Supplementary oxygen may be administered and titrated to achieve
a preductal oxygen saturation approximating the interquartile range
measured in healthy term infants after vaginal birth at sea level (Class
IIb, LOE B).

Inflation pressure should be monitored; an initial inflation pressure of
20 cm H,0 may be effective, but =30 to 40 cm H,0 may be required in
some term babies without spontaneous ventilation (Class Ilb, LOE C).

In summary, assisted ventilation should be delivered at a rate of 40 to 60
breaths per minute to promptly achieve or maintain a heart rate of
100 per minute (Class Iib, LOE ).

Target inflation pressures and long inspiratory times are more
consistently achieved in mechanical models when T-piece devices are
used rather than bags, although the clinical implications of these
findings are not clear (Class Ilb, LOE C).

Resuscitators are insensitiveto changes in lung compliance, regardless of
the device being used (Class Ilb, LOE C).

Although last reviewed in 2010, exhaled G0, detection remains the most
reliable method of confirmation of endotracheal tube placement
(Class Ila, LOE B).

Respirations, heart rate, and oxygenation should be reassessed
periodically, and coordinated chest compressions and ventilations
should continue until the spontaneous heart rate is <60 per minute
(Class llb, LOE C).

Dosing recommendations remain unchanged from 2010. Intravenous
administration of epinephrine may be considered at a dose of 0.01 to
0.03 mg/kg of 1:10 000 epinephrine. If an endotracheal administration
route is attempted while intravenous access is being established,
higher dosing will be needed at 0.05 to 0.1 mg/kg (Class lib, LOE C).

Given the lack of supportive data for endotracheal epinephrine, it is
reasonable to provide drugs by the intravenous route as soon as
venous access is established (Class IIb, LOE C).

Volume expansion may be considered when blood loss is known or
suspected (pale skin, poor perfusion, weak pulse) and the infant’s
heart rate has not responded adequately to other resuscitative
measures (Class IIb, LOE C).

not reviewed in 2015

not reviewed in 2015

not reviewed in 2015

not reviewed in 2015

not reviewed in 2015

not reviewed in 2015

not reviewed in 2015

not reviewed in 2015

not reviewed in 2015

not reviewed in 2015

not reviewed in 2015

not reviewed in 2015

not reviewed in 2015

not reviewed in 2015
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Appendix Continued

Recommendation

Comments

Year Last Reviewed Topic

2010 Volume Expansion

2010 Volume Expansion

2010 Induced Therapeutic Hypothermia

Resource-Abundant Areas

2010 Guidelines for Withholding and
Discontinuing

2010 Briefing/Debriefing

An isotonic crystalloid solution or blood may be useful for volume
expansion in the delivery room (Class llb, LOE C).

The recommended dose is 10 mL/kg, which may needto be repeated. When
resuscitating premature infants, care should be taken to avoid giving
volume expanders rapidly, because rapid infusions of large volumes
have been associated with IVH (Class IIb, LOE C).

Induced therapeutic hypothermia was last reviewed in 2010; at that time it
was recommended that infants born at more than 36 weeks of
gestation with evolving moderate-to-severe hypoxic-ischemic
encephalopathy should be offered therapeutic hypothermia 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 (Class lla, LOE A).

The 2010 Guidelines provide suggestions for when resuscitation is not
indicated, when it is nearly always indicated, and that under
circumstances when outcome remains unclear, that the desires of the
parents should be supported (Class Ilb, LOE C).

It is still suggested that briefing and debriefing techniques be used
whenever possible for neonatal resuscitation (Class llb, LOE C).

not reviewed in 2015

not reviewed in 2015

not reviewed in 2015

not reviewed in 2015

not reviewed in 2015
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A

acidosis, metabolic, 219, 221
acrocyanosis, 46
acute hypovolemia, 191
acute tubular necrosis (ATN), 218-219
air inlet in self-inflating resuscitation
bags, 102
airway
alternatives (See endotracheal
intubation; laryngeal mask)
anatomical landmarks, 119,
126-129
clearing secretions from, 41-42, 73
in babies born outside hospital
or beyond immediate
newborn period, 259
initial cries and deep breaths
clearing, 6
obstruction, 250-254
positioning head and neck to open,
40-41
alveoli
absorption of fluid in, 6-7
blood’s absorption of oxygen in, 6
American Medical Association Code of
Medical Ethics, 270
American Academy of Pediatrics, 259
American Heart Association, 259
amniotic fluid, 18, 19, 51
anesthetics, general, 257
anomalies. See malformations or
anomalies
anticipated high-risk birth, personnel
needed at, 20
aorta, 4
Apgar score, 192
APLS: The Pediatric Emergency
Medicine Source, 259, 260
apnea, 219
as indication for PPV, 72
placental respiratory failure and, 3
in preterm babies, 235
arrhythmia, cardiac, 247
arterial blood gases, 217, 235
arterioles, 4, 8
ATN. See acute tubular necrosis (ATN)
autopsies, 272, 273

B

babies. See newborns; preterm babies

bacterial sepsis, 218, 229

bag-and-mask ventilation, 67, 260

bilateral breath sounds in confirming
placement of endotracheal
tube, 85, 86, 159, 160, 172,
176

birth. See also delivery
anticipating need for resuscitation
before every, 18
changes following, 6-7
newborn assessment immediately
after, 37-38
questions to ask before every, 19
receipt of oxygen before, 4-5
term, 37, 39
time of, 36-37
uncomplicated, 19, 35
blood gases monitoring, 217, 235
blood glucose monitoring, 218, 235
blood volume
hypotension and, 217-218
loss and volume expander,
190-191
in preterm babies, 229
at time of birth, placental, 36
bradycardia, 193
placental respiratory failure and, 3
in preterm babies, 235
brain injury,218, 219
breastfeeding, 218
breathing, 8, 38
assisted breaths, 68
effect of narcotics administered to
mother on baby’s, 257
rate, 68
during PPV, 77
response to baby not, 45
response to persistently low oxygen
saturation and labored, 50
Robin sequence and labored, 252
sounds
bilateral, 85, 86, 159, 160, 172,
176
diminished, 246-247
and proper placement of
endotracheal tube, 135
spontaneous, 68, 86-87, 147
bulb syringe, 25, 26, 30, 35, 39, 41, 51,
258, 259

C

calcium, 216
carbon dioxide detector, 91
endotracheal tube and, 132-133, 174

cardiac arrest, 3

cardiac arrhythmia, 247

cardiac monitor, 45, 47, 52, 81, 90, 112,
165, 171-172, 180, 226-227,
229

carina, 119, 134, 138

CDH. See congenital diaphragmatic
hernia (CDH)

central cyanosis, 36, 46-47, 60

cesarean delivery, 165, 185, 214, 245.
See also delivery.
chest compressions
A-B-C (Airway-Breathing-
Compressions) sequence, 174
for babies born outside hospital or
beyond immediate newborn
period, 260
checking baby’s heart rate after
starting, 171-172
coordinated with positive-pressure
ventilation, 170-171
depth of, 168
endotracheal tube, 118, 149
in late preterm newborn not
responding to effective
ventilation, 165
in newborns, 4
performance checklist, 179-182
potential complications, 174
rate, 170
two-finger technique for, 168
what are, 165-166
what to do if heart rate not
. improving after 60 seconds
of, 172-173
when to begin, 166 ;
when to stop, 172
where to position hands during,
167-168
where to stand to administer, 167
chest movement
announcement of, 84
checking for, 2, 9, 34, 66, 72, 73, 81,
244
choanal atresia, 252-254
chorioamnionitis, 18, 35, 219, 229
circulation
fetal respiration and, 4-5
placental, 36-37
transitional, 5-7
interruption in, 8
newborn care in case of delayed,
35-36 :
clamping, umbilical cord, 6, 36-37
delayed for preterm babies, 236-237
cleft palate, 251
comfort-care-only treatment, 273
communication, effective, 11-12
with parents whose baby is dying, 271
compressed air and oxygen, 49
concentration, oxygen, 49
congenital diaphragmatic hernia
(CDH), 255-257
congenital heart disease, 247, 254
congenital malformations and
anomalies. See malformations
or anomalies

307



congenital neuromuscular disorder, 257
continuous positive airway pressure
(CPAP), 8, 50, 67, 68,
226-227.
administered after initial
stabilization period, 88
administered during initial
stabilization period, 87-88
avoiding excessive pressure during,
234
distinction from PEEP, 86-87
indication for, 72
orogastric tube for, 89-90
in post-resuscitation care, 215
in preterm babies, 229, 232
in response to labored breathing or
persistently low oxygen
saturation, 50
spontaneous breathing and, 86-87
CPAP. See continuous positive airway
pressure (CPAP)
cricoid cartilage, 117, 119, 127, 148
crying, initial, 38
crystalloid fluid, 190
cyanosis, 36, 46-47, 60

D

death, newborn, 266-267
follow-up arrangements for parents
after, 273-274
how to care for baby until, 272-273
informing parents about impending,
271
organ donation after, 271
palliative care and, 266, 269,
270-271, 273
and situations in which it is ethical
not to initiate resuscitation,
269-270
support for nursery staff after, 274
delayed umbilical cord clamping
(DCC), 36-37
delivery. See also birth
high risk, 20
personnel present at, 19-20
supplies and equipment available at,
21
uncomplicated, 19, 35, 51, 258
devices, resuscitation, 48, 50, 68-72
dextrose, intravenous, 218
diaphragm, 255-257
dobutamine, 218
documentation, accurate, 12
dopamine, 218
double-lumen sump tube for congenital
diaphragmatic hernia,
256-257

308

drying of newborns, 42
ductus arteriosus, 4, 6, 7

E

ECG. See electrocardiogram (ECG)
ECMO. See extracorporeal membrane
oxygenation (ECMO)
electrocardiogram (ECG), 47, 165
checking heart rate during
compressions, 172
for monitoring baby’s response to
positive-pressure ventilation,
81
for preterm babies, 229
tension pneumothorax and, 245
electrolyte disturbances, 219
end of life, ethics and care at, 266-274
endotracheal intubation, 53, 83,
117-118, 226
assisting with, 138-139
bilateral breath sounds confirming
placement of, 85, 86, 159, 160,
172,176
carbon dioxide detector, 132-133,
174
epinephrine administration via, 187,
188
equipment for, 119-122
how to confirm placement in the
trachea, 132
how to perform, 125
insertion of tube, 129-130
depth, 134-135
performance checklist, 156-161
positioning for, 123-124
improper, 133-134
preparation of laryngoscope for,
123
prior to starting chest compressions,
149
to remove thick secretions,
250-251
resuscitation with PPV using, 117
for Robin sequence, 252
securing tube in, 130-131,
136-138
sedative premedication before, 149
for suction, 139
time allowed for attempting, 131
ventilating through, 131
when to consider using, 118
worsening condition after, 140
epiglottis, 119
epinephrine, 4
administration, 188
concentration, 187
dose, 188, 202

function of, 186
indication, 187

preparation, 187
route of administration, 187-188,
202
summary, 189
what to do if baby not responding
after giving, 191-192
what to expect after giving,
188-189
equipment, neonatal resuscitation, 21,
25-27
esophagus, 119
ethics, 14, 266-267
critical care interventions, 221
with dying baby, 202
of initiating resuscitation for
extremely preterm babies,
268-269
and laws related to neonatal
resuscitation, 271
obligation to continue
life-sustaining therapies,
270-271
principles applied to neonatal
resuscitation, 267
in resuscitating a newborn at
threshold of viability, 238
and role parents should play in
decisions about resuscitation,
268
situations in which it is ethical not
to initiate resuscitation,
269-270
what to do if uncertain about
chances of survival or serious
disability, 270
when uncertain about chances of
survival or serious disability
of preterm babies, 238
extracorporeal membrane oxygenation
(ECMO), 217
extremely preterm babies, 227-228
counseling parents before birth of,
237-238
decisions regarding initiating
resuscitation for, 268-269
and situations in which it is ethical
not to initiate resuscitation,
269-270

=

face masks. See masks
feeding problems, 218
fetal heart rate, 28
fetal lungs, 4, 255-256
fetal monitoring, 3



flow-control valve, 71, 87, 103
adjusting inflation of flow-inflating
bag using, 106
testing flow-inflating bag using,
105
Flow Diagram, 2, 8-10, 34, 116, 164,
174, 184, 244
flow-inflating bags, 69, 70-71
adjusting inflation of, 106
advantages and disadvantages, 92
parts, 103-104
for preterm babies, 229, 233
proper inflation, 104
testing before use, 105
flowmeter, oxygen, 49-50
foramen ovale, 6
forceps or vacuum-assisted delivery,
need for neonatal
resuscitation and, 18
free-flow oxygen, 48, 50
devices for giving, 92-93
given via resuscitation device, 92-93
labored breathing or low oxygen
saturation with, 86-88

G

gasping, 72
gastric drain tube, 147
gastrointestinal bleeding, 216
general anesthetics, 257
gestational age
assessment of newborn, 37-38
ethics of initiating resuscitation and,
269-270
full term, 37, 39
need for neonatal resuscitation and,
18,19
oxygen blender setting by, 77
glottis, 117, 119
laryngeal mask and, 118, 141
moving tongue to expose, 126
viewing of, 123-124, 127
glucose levels, 218, 235

H

heart disease, congenital, 247, 254
heart rate, 28
after giving epinephrine, 188-189
check after starting chest
compressions, 171-172
deterioration of function and, 8
epinephrine indication and, 187
in evaluating newborn, 44-45
how long to continue resuscitation
in baby with no detectable,
192-193

increase with endotracheal
intubation, 133
as indication for PPV, 72
not improving after 60 seconds of
chest compressions, 172-173
in PPV
first assessment, 81-82
labored breathing or low oxygen
saturation with, 86-88
second assessment, 85-86
response to low, 45, 165
tension pneumothorax and, 245
HIE. See hypoxic-ischemic
encephalopathy (HIE)
high-risk delivery, 20
alternative airway equipment for,
119-121
hydrops fetalis, 18, 247
hypertension, pulmonary, 217
hyperthermia, 219
hypoglycemia, 218
in preterm babies, 229
hypoplasia, pulmonary, 256-257
hypotension, 217-218
hypothermia, 219
in preterm babies, 229-231
when to consider therapeutic, 220
hypovolemia, 188
acute, 191
volume expander for, 190-191
hypovolemic shock, 190
hypoxic-ischemic encephalopathy
(HIE), 219

infection
as complication of umbilical venous
catheter insertion, 194
lethargy due to, 219
pleural effusion caused by, 247
pneumonia, 217
inspiratory pressure
manometer and, 71, 102
peak, 68, 70, 71, 108, 226
PPV, 67, 78, 232
testing flow-inflating bag before use
and, 105
T-piece resuscitator, 108, 109
valve, 72
inspiratory time (IT), 68, 92
International Liaison Committee on
Resuscitation (ILCOR), 53
intraosseous epinephrine, 187,188
intraosseous needle
insertion procedure, 198-200
syringe aspiration, 202
when to use, 198

intravenous epinephrine, 187, 188
intubation, endotracheal. See
endotracheal intubation

in utero compromise, 5-7
IT. See inspiratory time (IT)

J

Joint Commission, 10

K

Key Behavioral Skills, 21, 32

L

laryngeal mask, 83, 118
for airway obstruction, 254
complications with, 148
confirmation of proper placement
of, 146-147
designs, 141-142
equipment for, 119-121
gastric drain tube with, 147
inflation, 145
insertion, 144-145
limitations of, 142-143
performance checklist, 156-161
placement, 143-146
by nurses and respiratory care
practitioners, 149
positioning for insertion of, 144
preparation, 143
removal, 147
securing of, 146
ventilation through, 146
when cannot ventilate or intubate,
140-141
when to consider using, 118, 142
laryngoscope, 123
blades in endotracheal intubation,
25,26, 31
how to hold, 125
insertion and identification of key
landmarks using, 126-129
larynx, 119
laws related to neonatal resuscitation,
271
life-sustaining treatment, ethical
obligation to continue,
270-271
lungs
alveoli (See alveoli)
fetal, 4, 255-256
newborn, 5-7
pleural effusion, 247-248
pneumothorax, 246-247
pulmonary hypertension, 217
in preterm babies, 228
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M

magnesium sulfate therapy, 18, 257
malformations or anomalies
of lung development that complicate
resuscitation, 255-256
need for neonatal resuscitation and,
18, 142,216-219
pharynx, 251-252, 254
Robin sequence, 142, 251-252
and situations in which it is ethical
not to initiate resuscitation,
269-270
manometer, 68, 71, 101, 102, 104
mask
adjustment, 82
carbon dioxide detector with, 91
laryngeal (See laryngeal mask)
leaks in preterm babies, 232
MR. SOPA corrective steps for,
82-85
one-handed technique for placing,
75
placement on baby’s face, 75
precautions with using, 76
sizes, 74
two-hand technique for placing, 76,
82
mattresses, thermal, 230
meconium
aspirator, 25, 139, 251
for trachea suctioning, 139-140
endotracheal intubation for
suctioning of, 139
pneumothorax and, 246
presence of
in amniotic fluid, 18, 51, 251
in non-vigorous newborn, 53
in vigorous, term newborn, 39,
51, 60
suctioning of, 41, 139, 250, 251
medications/drugs
dobutamine, 218
dopamine, 218
epinephrine, 4, 10
administration, 188
concentration, 187
dose, 188, 202
function of, 186
indication, 187
preparation, 187
route of administration,
187-188, 202
what to do if baby not improving
after giving, 191-192
what to expect after giving,
188-189
general anesthetics, 257
magnesium sulfate, 18, 257
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narcotics, 18, 257
for dying baby, 272
newborns requiring emergency, 186
nitric oxide, 94, 217
performance checklist, 207-212
prior to intubation, 149
sodium bicarbonate, 221
used with PPV and chest
compressions, 185-186
volume expander
administration, 191
crystalloid fluid, 190
dose, 190
preparation, 191
red blood cells, 190
route of administration, 191
selection of, 190
summary, 191
what to do if baby not improving
after giving, 191-192
when to consider administering,
190
meningitis, 229
metabolic abnormalities, 219
metabolic acidosis, 219, 221
metabolism, fetal, 4
mortality. See death, newborn
mouth-to-mouth-and-nose
resuscitation, 260
MR. SOPA steps, 82-85, 250
multiple gestation, need for neonatal
resuscitation and, 18, 19
muscle tone assessment, 38

N

naloxone, 257
narcotics
for dying baby, 272
lethargy in baby due to exposure to,
219
need for neonatal resuscitation and,
18,257
nasal-tragus length (NTL), 228
neurologic injury, prevention of,
234-235
neuromuscular disorder, 257
newborns
Apgar score, 192
assessment immediately after birth,
37-38
breech presentation of, 18
care
delayed transition, 35-36
initial steps, 39-42
uncomplicated birth, 35
chest compressions on, 4
with congenital anomalies, 18, 142,
251-252

cyanotic, 46-47
death (See death, newborn)
lungs, 5-7
need for resuscitation, 3
perinatal compromise in, 18
positioning (See positioning,
newborn)
requiring emergency medication, 186
response to interruption in normal
transition, 8
transitional circulation in, 5-7
nitric oxide, 94, 217
non-vigorous newborns, care of, 40-42,
51
NTL. See nasal-tragus length (NTL)
nutrition and feeding problems, 218

(0

obstruction, airway, 250-254
oligohydramnios, 256-257
one-handed technique for placing
mask, 75
opiates, 257
organ donation, 271
orogastric tube, 89-90
for congenital diaphragmatic hernia,
256-257
overheating, 40, 231
oximeters/oximetry
attachment to hand or wrist, 52-53
guiding treatment, 47
how to use, 46-47
tips for using, 47
oxygen
blender, 49-50, 77
concentration
optimal, 93-94
for starting positive-pressure
ventilation, 76-77
diffusion by the placenta, 4
flowmeter, 49-50
free-flow, 48, 50, 86-88, 92-93
hypotension and, 217-218
metabolic acidosis and, 219
partial pressure of, 46-47
pulse oximetry, 46-47
receipt of
after birth, 5-7
before birth, 4-5
reservoir, self-inflating bag, 102
routine use of 100%, 93-94
supplemental
compressed air and, 49
concentration, 49-50
continuous, 50
need for, 48-49
targeting pre-ductal saturation, 43
use in preterm babies, 233-234



P

palliative care, 266, 269, 270-271, 273
PALS. See Pediatric Advanced Life
Support (PALS)
parents
follow-up arrangements after death
of baby, 273-274
informed that their baby is dying,
271
pre-birth counseling and extremely
preterm babies, 237-238
private time with dying baby,
272-273
role in decisions about resuscitation,
268
partial pressure of oxygen, 46-47
patent foramen ovale, 4
patient (gas) outlet
manometer and, 102, 104
self-inflating bags, 102
T-piece resuscitator, 108
peak inspiratory pressure (PIP), 68, 70,
71, 108, 226
Pediatric Advanced Life Support
(PALS), 259, 260
Pediatric Education for Prehospital
Professionals (PEPP), 259,
260
PEEP. See positive end-expiratory
pressure (PEEP)
PEPP. See Pediatric Education for
Prehospital Professionals
(PEPP)
performance checklists
alternative airways, 156-161
chest compressions, 179-182
emergency medications, 207-212
initial steps of newborn care, 58-63
positive-pressure ventilation, 110-114
preparing for resuscitation, 29-32
perinatal risk factors increasing the
likelihood of neonatal
resuscitation, 18
persistent pulmonary hypertension of
newborn (PPHN), 217
pharynx anomalies, 251-252, 254
PIP. See peak inspiratory pressure (PIP)
placenta, 4
blood volume at time of birth, 36
placenta previa, 37, 236
pleural effusion, 247-248
evacuation of, 248-250
pneumonia, 217
pneumothorax, 246-247
evacuation of, 248-250
tension, 188, 245-246
polyethylene plastic wrapping, 42,
230-231

pop-off valve, 70, 72, 83, 102, 104
positioning, newborn
for chest compressions, 167-168
for face-mask placement, 74-76
for insertion of laryngeal mask, 144
for intubation, 123-124, 125
positive end-expiratory pressure
(PEEP), 68, 226
distinction from CPAP, 86-87
heart rate assessment, 81-82
in preterm babies, 229, 232-233
testing flow-inflating bag for, 105
valve, self-inflating bag, 102
positive-pressure ventilation (PPV), 3,
8, 165.
avoiding excessive pressure during,
234
for babies born outside hospital or
beyond immediate newborn
period, 260
chest compressions coordinated
with, 170-171
common terminology, 68
congenital diaphragmatic hernia
and, 255-257
delivery devices, 48-49, 68-72
with endotracheal tube, 117, 118
evaluating baby’s response to, 81
in extremely preterm baby, 227-228
following uneventful delivery, 258
if baby not breathing or heart rate
low, 45
indications for, 72
initiating, 67
laryngeal mask and, 140-141
MR. SOPA corrective steps, 82-85
Neonatal Resuscitation Program
focus on, 68
orogastric tube for, 89-90
performance checklist, 110-114
personnel present at delivery skilled
in, 19
positioning mask on baby’s face for,
74-76
preparing for, 73-74
in preterm babies, 232-233
starting
oxygen concentration for, 76-77
pressure setting for, 78
tension pneumothorax and,
245-246
using resuscitation bag and mask, 67
ventilation rate, 77
postpartum unit
monitoring performed in, 221
protocol for baby found
unresponsive in, 260-261
uneventful delivery followed by
emergency in, 258

post-resuscitation care, 215
early term pregnancy with fetal
distress example, 214
for medical conditions occurring in
babies who required
resuscitation, 216-219
and monitoring performed in
mother’s room, 221
routine postnatal care and, 214
team debriefing, 12
PPHN. See persistent pulmonary
hypertension of newborn
(PPHN)
PPV. See positive-pressure ventilation
(PPV)
pre-birth questions, 19
pre-ductal oxygen saturations, 48
preeclampsia, need for neonatal
resuscitation and, 18
pre-resuscitation team briefing, 20-21
preterm babies
additional resources for
resuscitating, 229
apnea and bradycardia in, 235
blood glucose levels in, 218, 235
chest compressions for, 165
covering in polyethylene plastic, 42,
230-231
dangers of use of 100% oxygen with,
93-94
delaying umbilical cord clamping
for, 236-237
extremely, 227-228
counseling parents before birth
of, 237-238
decisions regarding initiating
resuscitation for, 268-269
higher risk of complications in,
228-229
how much oxygen to use in,
233-234
initial care, 40
laryngeal mask use in, 143
maintaining normal temperature in,
229-231
resuscitation and stabilization of
extremely, 227-228
stabilization of, 226-227
surfactant administration for
respiratory distress in, 233
temperature monitoring, 235
what to do to decrease chances of
neurologic injury in,
234-235
prolapsed umbilical cord, need for
neonatal resuscitation and, 18
pulmonary arterioles, sustained
constriction of, 4
pulmonary hypertension, 217
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pulmonary hypoplasia, 256-257

pulse oximetry, 46-47
attachment to hand or wrist, 52-53
in preterm babies, 235
for pulmonary hypertension, 217

Q

quick equipment checklist, 25

R

radiant warmer, 8, 21, 25, 27, 267
for babies born outside hospital or
beyond immediate newborn
period, 259
for delayed transition, 35
for preterm babies, 37-38, 40, 226
rapid evaluation questions, 37-39
renal failure, 218-219
Replogle tube, 256-257
respirations
in dying baby, 272
in evaluating newborn, 19, 44
gasping, 44, 45
labored, 86, 113
spontaneous, 147, 185, 245
stabilized, 226
respiratory distress
before birth, 3
due to narcotics given to mother, 257
pneumothorax and, 246-247
reasons for, 257
surfactant administration for, 233
resuscitation.
devices, 48, 50, 68-72, 92
Flow Diagram, 2
principles of, 1-14
teams (See teams and teamwork)
right-to-left shunt, 4, 6
Robin sequence, 142, 251-252

S

secondary apnea, 8
seizures, 219
self-inflating bags, 48, 68, 70
advantages and disadvantages, 92
oxygen reservoir, 102
parts, 101-102
testing before use, 103
sepsis, 218, 229
shock, hypovolemic, 190
shoulder dystocia, need for neonatal
resuscitation and, 18
situational awareness, 11
sniffing position, 40-41, 73, 75, 83, 94,
123, 125, 258, 260
sodium bicarbonate, 221

312

special considerations
airway obstruction, 250-254
babies born outside hospital or
beyond immediate newborn
period, 258-260
congenital diaphragmatic hernia,
255-257
decreased respiratory drive, 257
identifying newborn with air or
fluid collection around lung,
246-248
pleural effusion, 247-248
evacuation of, 248-250
pneumothorax, 246-247
evacuation of, 248-250
pulmonary hypoplasia, 256-257
tension pneumothorax, 188,
245-246
thoracentesis, 248-250
uneventful birth followed by
emergency, 258
when baby found unresponsive in
mother’s room, 260-261
spontaneous breathing, 68, 86-87, 147
stabilization
precautions to take after initial
period of, 235
of preterm babies, 226-227
and resuscitation of baby born
extremely preterm, 227-228
stimulating newborns, 42
stylet, 122
suctioning, 41-42, 52, 53, 83
in babies born outside hospital or
beyond immediate newborn
period, 259
by bulb syringe, 25, 26, 30, 35, 39,
41, 51, 258, 259
endotracheal intubation for, 139
thick secretions, 250-251
trachea, 139-140
supplemental oxygen
administration, 48-49
continuous, 50
compressed air and, 49
concentration, 49-50
need for, 48-49
surfactant, 233

¥

teams and teamwork, 10-14, 19, 21, 52
ideal number of people on, 22
leaders, 22

temperature
hypothermia and hyperthermia, 219
management for babies born outside

hospital or beyond immediate
newborn period, 259

monitoring after resuscitation and
stabilization period, 235
newborn body, 40
overheating, 40, 231
polyethylene plastic for maintaining
normal, 42, 230-231
therapeutic hypothermia and, 220
tension pneumothorax, 188, 245-246
term, birth of baby at, 37, 39
therapeutic hypothermia, 220
thermal mattresses, 230
thick secretions and airway obstruction,
250-251
thoracentesis, 248-250
thyroid, 119
time of birth, 36-37
total-body edema (hydrops fetalis),
247
T-piece resuscitator, 48, 50, 69,
71-72
adjusting concentration of oxygen
in, 109
adjusting pressure with, 83
advantages and disadvantages, 92
correct use of, 107-108
free-flow oxygen via, 92-93
parts, 107
preparation of, 108-109
in preterm babies, 229, 233
testing before use, 109
trachea, 119
congenital diaphragmatic hernia
and, 256-257
suctioning, 139-140
transillumination test, 246-247
transitional circulation
newborn care in case of delayed,
35-36
response of newborn to interruption
in normal, 8
steps in normal, 5-7
Trendelenburg position, 234
Trisomy 21, 142
two-finger technique for chest
compressions, 168

U

umbilical catheter
for babies born outside hospital or
beyond immediate newborn
period, 260
insertion, 185, 194-197
preparation/priming of, 19
umbilical cord
clamping of, 6, 36-37
delayed for preterm babies,
236-237
prolapse, 20



umbilical vein
catheter insertion, 19, 185, 194-197
catheterization in babies born
outside hospital or beyond
immediate newborn period,
260
constriction of, 4
fetal blood movement through, 4
uncomplicated delivery, 19, 35
followed by emergency in
postpartum room, 258
meconium-stained amniotic fluid
and, 51

Vv

vallecula, 119, 126, 127

vascular access in babies born outside
hospital or beyond immediate
newborn period, 260

ventilation. See also continuous positive

airway pressure (CPAP);
oxygen; positive-pressure
ventilation (PPV)
advantages and disadvantages of
each type of device in, 92
assistance for preterm babies,
231-233
carbon dioxide detector for
assessing efficacy of, 91
chest compression when newborn
not responding to, 165
management for babies born
outside hospital or beyond
immediate newborn period,
259, 260
of preterm babies, 231-233
through endotracheal tube, 131
through laryngeal mask, 146

vigorous newborns. See also

uncomplicated delivery
postnatal care, 214
presence of meconium in, 39, 51, 60
suctioning of, 52

vocal cords, 119, 147
volume expander

administration, 191

crystalloid fluid, 190

dose, 190

preparation, 191

red blood cells, 190

route of administration, 191

selection of, 190

slow infusion of, 235

summary, 191

what to do if baby not improving
after giving, 191-192

when to consider administering, 190
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