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MDG #1: Reduce poverty MDG #6: Combat malaria,

and hunger HIV/AIDS, other causes
A
Y Y
MDE #: HEdur;tin_n of
MDG #2: Achieve universal childnood mortality MDG #7: Environmental

educafion —*  (NRIMRUSMR) | sustainabily

MDG #5: Reduction of MMAR
A A
Y
MDG #3: Achieve gender [ MDG #8: Develop global
equality empowemment |« » partnership

Figure 10-1 The interrelationship of each of six MDGs to MDG #4 and #5. The diagram signifies the importance of social well-being (MDG #1,
#1,and #3) and reduction of infections (MDG #6 and #7) to achieve the targets of decreasing maternal, neonatal, and infant mortalities in LMIC
countries. The diagram also shows the importance of partnership among developed and developing countries (MDG #7 and #8)
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Arch of aorta
Right _ Superior vena cava
atrium B & -

DUCTUS ARTERIOSUS
becomes
Ligamentum arteriosum

Lung
Pulmonary artery
Pulmonary veins

Heart

FORAMEN
OVALE becomes
Fossa ovalis

Left

Right i
ventricle

ventricle

Liver

DUCTUS VENOSUS
becomes
Ligamentum venosum

Hepatic portal vein

UMBILICAL VEIN
becomes
Ligamentum teres

Umbilicus
Inferior vena cava
Abdominal aorta
Common iliac artery

UMBILICAL ARTERIES
become
Medial umbilical ligaments

Urinary bladder

Urethra
UMBILICAL CORD

Placeinis (b) Circulation at birth

Oxygenated blood

(a) Fetal circulation

Mixed oxygenated and
deoxygenated blood

Deoxygenated blood

Copyright @ 2005 John Wiley & Sons. Inc. All rights reserved.
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Birth

4+

30 sec

-~

60 sec

Neonatal Resuscitation Program™ - Reference Chart 2011

Adapted from Kattwinkel et al. Neonatal Resuscitation: 2010 American Heart Association Guidelines for Cardicpulmeonary Resuscitation and Emergency Cardiovascular Care
Pediatrics Vol. 126 No. 5 Movember 1, 2010, pp. el400 —1413

Term Gestation?
Breathing or crying?
Good tone?

Warm
Clear airway if necessary

Dry, Stimulate

Routine Care

HR below 100 bpm?
Gasping or apnea?

Administer PPV
Apply SPO, monitoring

Yes : » * Provide warmth
Stay with mother * Clear airway if necessary
L] Dw

* Ongoing evaluation

Labored breathing ?
Persistent cyanosis?

Clear airway
Apply 5PO, monitoring
Consider CPAP

—

Neo



ANTENATAL COUNSELING

- @) What is the expected Gestational age?
- @ Is the Amniotic fluid clear?

- @ Number of babies are expected?

- @ Additional Risk factors?
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* The neonatal resuscitation provider
and/for team is at a major
disadvantage if are
or equipment is

* Ask yourself, “Can | warm the baby,
clear the airway, auscultate, ventilate,
oxygenate, intubate, and medicate?”




 Preheated warmer

e Warm towels or blankets

* Temperature sensor and sensor cover for prolonged resuscitation

* Hat

* Plastic bag or plastic wrap (<32 weeks' gestation)

e Thermal mattress (<32 weeks' gestation)

Clear * Bulb syringe

airway * 10F or 12F suction catheter attached to wall suction, set at 80 to 100 mm Hg

* Meconium aspirator

Auscultate R GCUIHGNE

V10 E e @ Flowmeter set to 10 Limin

* Oxygen blender set to 21% (21%-30% if <35 weeks’ gestation)

* Positive-pressure ventilation (PPY) device

* Term- and preterm-sized masks

* 8F feeding tube and large syringe




AT EL | = Equipment to give free-flow oxygen

* Pulse oximeter with sensor and cover

* Target oxygen saturation table

* Laryngoscope with size-0 and size-1 straight blades (size 00, optional)

* Stylet (optional)

* Endotracheal tubes (sizes 2.5, 3.0, 3.5)

* Carbon dioxide (CO,) detector

* Measuring tape and/or endotracheal tube insertion depth table

» Waterproof tape or tube-securing device

® Scissors

* Laryngeal mask (size 1) and 5-mL syringe

"0 T (N Access to

* 1:10,000 (0.1 mg/mL) epinephrine

¢ Normal saline

* Supplies for placing emergency umbilical venous catheter and administering
medications

» Electronic cardiac (ECG) monitor leads and ECG monitor



- Readiness for neonatal resuscitation requires

assessment of perinatal risk, a system to assemble the
appropriate personnel based on that risk, and
organized method for ensuring immediate access to
supplies and equipment, and standardization of
behavioral skills that help assure effective team work
and communication.

should be attended by at least who
can perform the initial steps of newborn resuscitation
and PPV, and whose only responsibility is care of the
hewborn
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* From the evidence reviewed in the 2010,

subsequent review of DCC and cord milking in
preterm newborns in the 2015 International Liaison
Committee on Resuscitation (ILCOR) systematic
review, DCC for longer than 30 seconds is
reasonable for both term and preterm infants who
do not require resuscitation at birth.

may improve initial
, and reduce
mtracranlal hemorrhage, but thus far there is no
evidence for improvement in long-term outcomes




Infant blood volume (ml/kg)
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Time of cord clamping after birth (minutes)
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Target Pre-ductal Spo,

After Birth
1 min 60%-65%
2 min 65%-70%
3 min 710%-75%
4 min 75%-80%
5 min 80%-85%
10 min 85%-95%




03 el 503 S jeeS o ol e el O30
;:]JJS L_#<J*“)}LT L;:]:")S '-._..-<.~:-’-;— E-E:-L:-' l-:--’_-_}_'__ﬁ-‘qf-‘?







(QMG“A

Lial 098 La 8 Qi3I (g U a g 0d)d )8 (ol oIS o 8 G ) by 31
ARSI AT 568 A Al i

sl sla S 3 g a8 s Liia Juls () gy U il gai )5 21 ) o
e N R

el oalS a8 3 3 ARBY Aa ) Gl 3380 BRI e S
Jag e O Comgy Ay odigd ail 36 olad Ka G cailay
mbad JAIS 31 e O slan g auiS

sl Glaj o a8 5 aa G Gl S a R g e igm )
AgdiBis COFV/E 5 °C YT/0 G b G sled ) g8 s




D (e 92 o

D G AR 5 ash eailil A Cady 4 b Al e
Sl PRI ea e A GAS L b:?\'\ il

CORRECT: “sniffing” position INCORRECT: Hyperextension
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INCORRECT: Flexion Optional shoulder roll for maintaining the “sniffing”
position




o (Sl cleared by wiping the baby’s mouth and nose with a

- cloth. Brief, gentle “ uctioning immediately after birth,

whether with a bgflb syringe or suction catheter, may be
if :

* the airway appears obstructed or if PPV is

Suction the mouth then nose: “M” before “N".
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Assess the heart rate by listening with a stethoscope.



Alternative methods for assessing the heart rate: pulse
oximetry and ECG monitor
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L Most neonatal arrestsare |
asphyxia in nature. The :

* First ventilation (if needed) G ‘2 Idet: .M":tu t‘e
should be administered :’,m'o';‘: TSRA g
within 60 seconds of initial
assessment. |

* “Initial Assessment” can be g’{ (’
done on Mom

* Permitting delayed cord
clamping_ if stable

Approximately 60 seconds (“the Golden Minute”) are allotted for

completing

Rl . 0e.0. .8 ’ : . " . sl .
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_____..--"“""--“"‘-.______

_-'f- --H““"-_
_~—"Labored breathing ~——_
or
persistent o

--.""‘1. o d

~._ Cyanosis? -

.rl"'-

T,
-
Yes I

Position and clear airway.
Spos monitor.
Suppliemental O, as needed.
Consider CPAR




Free-flow Oxygen
Delivery Devices
Oxygen tubing

Oxygen mask
Flow-inflating bag and mask

T-piece resuscitator and mask

Open reservoir (“tail”) on a self-
inflating bag

I







Administering CPAP using a flow-inflating bag (A) or a T-piece resuscitator (B).
Note: For CPAP, the mask is held tightly against the face to create a seal.






Apnea, gasping, or
HR below 100
bpm?

PPV.
Sp0, monitor.
Consider ECG monitor.

* Apnea (not breathing)
» (asping
* Heart rate less than 100 bpm

|| + Oxygen saturation below the
| target range despite free-flow
oxygen or CPAP




e -

Correct size anatomic Incorrect (small) anatomic  Incorrect (large) anatomic Incorrect (upside down) anatomic

Correct and
incorrect-sized anatomic and
round face masks. The first
mask in each row is correct. The
remaining masks are incorrect.
They are too small, too large, or
upside down.

SN -

Correct size round Incorrect (small) round Incorrect (large) round










Breathe..., Two.....Three..... Breathe....
(squeeze) (release... .. v i) (squeeze)




neart ate s ncreasing

[fthe baby's heart rat s increasing, the assstant should announce
“Heart rate isincreasing, " Continue PPV and do your second
assessment of the baby s eartrateafter another 15 seconds,




Heart rate is not increasing.

[f the baby’s heart rate is NOT increasing, the assistant should
announce “Heart rate is NOT increasing.” Check for chest movement
with the assisted breaths, report the finding, and follow the steps below

b Heart rate not increasing - Chest IS mmring* ¥ Heart rate not iﬂfl‘EﬂEiﬂg - ChEEt is NOT mmring.

+ Announce “Chest IS moving.” + Announce “Chest is NOT moving.”

+ Continue PPV that moves the chest. + Ventilations are not inflating the lungs. Perform the

+ Do your second assessment of the baby's heart rate after ventilation corrective steps described in the following text
another 15 seconds of PPV that moves the chest. until you achieve chest movement with ventilation.




First Assessment

Heart Rate After 15 Seconds of PPV

Increasing

* Announce “Heart rate
Is increasing.”

* Continue PPV.

* Second HR assessment
after another 15
seconds of PPV,

Not Increasing
Chest IS Moving

Not Increasing
Chest NOT Moving

- Announce “Heart rate
NOT increasing, chest IS
moving.”

* Continue PPV that
moves the chest.

» Second HR assessment
after another 15
seconds of PPV that
moves the chest.

* Announce “Heart rate
NOT increasing, chest is
NOT moving.”

«Ventilation corrective
steps until chest
movement with PPV,

* Intubate or laryngeal
mask if necessary.

« Announce when chest
is moving.

* Continue PPV that
moves the chest.

* Second HR assessment
after 30 seconds of
PPV that moves the
chest.




Second Assessment

Heart Rate After 30 Seconds of PPV That Moves the Chest

At least
100 beats per minute (bpm)

* Continue PPV 40-60
breaths/min until
spontaneous effort.

60-99 bpm

» Reassess ventilation.
*Ventilation corrective
steps if necessary.

<60 bpm

* Reassess ventilation.

*Ventilation corrective
steps if necessary.

*Insert an alternative
airway.

* If no improvement,
100% oxygen and
chest compressions.




The 6 Ventilation Corrective Steps: MR. SOPA

Mask adjustment. Reapply the mask. Consider the 2-hand technique.

Reposition airway. Place head neutral or slightly extended.
Try PPV and reassess chest movement.

Suction mouth and nose. Use a bulb syringe or suction catheter.

Open mouth. Open the mouth and lift the jaw forward.
Try PPV and reassess chest movement.

Pressure increase. Increase pressure in 5 to 10 cm H,0 increments, maximum 40 cm H;0.
Try PPV and reassess chest movement.

Alternative Airway Place an endotracheal tube or laryngeal mask.

Try PPV and assess chest movement and breath sounds.
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vee T

W

PPV

SpO, monitor.
Consider ECG monitor.

y

HR below 100
bpm?

Yes

Check chest movement.
Ventilation comrective steps if
needed.

E 11 or laryngeal mask it needed.

w

Post-resuscitation care.
Team debriefing.

Intubate 1If not already done.
Chest compressions.
Coordinate with PPV,

100% Os.

ECG monitor.

HR below 60 bpm?

Pre-ductal Spo, Target

1 min 60%—65%
2 min 65%—70%

3min  70%—75%
4 min 735%—-380%
Smin  80%85%
10 min  85%—-95%
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INCORRECT










30 Seconds







Gestation Endotracheal tube Baby's Weight

(weeks) insertion depth at lips (grams)
)

13-24 5.5 500-600
15-26 6.0 700-800
21-29 6.5 900-1000
30-32 1.0 1,100-1,400
33-34 1.5 1,500-1,800
35-37 8.0 1,900-2,400
38-4( 8.5 2,500-3,100
41-43 9.0 3,200-4,200










THE TIP OF THE TUBE SHOULD APPEAR IN THE
MIDTRACHEA ADJACENT 70 THE
FIRST OR SECOND THORACIC VERTEBRA . THE
TIP SHOULD BE ABOVE THE CARINA, WHICH IS
GENERALLY ADJACENT TO THE THIRD OR
FOURTH THORACIC VERTEBRA.

AS A LANDMARK BECAUSE
THEIR LOCATION VARIES DEPENDING UPON THE
BABY'S POSITION AND THE ANGLE THAT THE X-
RAY IS TAKEN.




El: 37¢




What problems should you consider if a baby's
condition worsens after endotracheal intubation?

D | Displaced endotracheal tube
0 | Obstructed endotracheal tube
P | Pneumothorax

E | Equipment failure







HR below 100
bpm?

Check chest movement.
Ventilation corrective steps if
needed.

ETT or laryngeal mask if needed.

HR below 60 bpm?

Intubate If not already done.
Chest compressions.
Coordinate with PPV

100% O-.
ECG monitor.




Indications for Chest
Compressions

* Chest compressions are
indicated when the heart rate
remains less than 60 bpm after
at least 30 seconds of PPV that
inflates the lungs, as evidenced
by chest movement with
ventilation. = A

L

* In most cases, you should have j

given at least 30 seconds of “_‘5
ventilation through a properly : Z /

inserted endotracheal tube or

|5aneal mask. Xiphoid Compression area







How deeply do you compress the chest?

; One-third




Coordinated Compressions and Ventilations
3 compressions + 1 ventilation every 2 seconds

3:1 Compression:Ventilation Rhythm

One-and-Two-and-Three-and-Breathe-and
One-and-Two-and-Three-and-Breathe-and
One-and-Two-and-Three-and-Breathe-and...







HR below 60 bpm?

Yes

IV epinephrine.

If HR persistently below 60 bpm:

consider hypovolemia,
consider pneumothorax.




Indication

Epinephrine is indicated if the baby’s heart rate remains below 60 bpm
after

o Atleast 30 seconds of PPV that inflates the lungs (moves the chest),
and

» Another 60 seconds of chest compressions coordinated with PPV
using 100% oxygen.

[n most cases, 30 seconds of ventilation should have been provided
through a properly inserted endotracheal tube or laryngeal mask.
Epinephrine is not indicated before you have established ventilation
that effectively inflates the lungs.




Intravenous/Intraosseous: Prepare intravenous or intraosseous

epinephrine in a labeled 1-mULsyringe; Clearly label the syringe:
“Epinephrine-[V.”

Endotracheal: Prepare endotracheal epinephrine in a 3- to 5-ml

sytinge, Clearly label the syringe: “Epinephrine-ET ONLY. " Be certain

not to use this larger syringe for intravenous or intraosseous

administration.




Intravenous or Intraosseous = 0.1 to 0.3 mL/kg

Endotracheal = 0.5 to 1 mL/kg

Rapidly—as quickly as possible

Intravenous or Intraosseous: Flush with 0.5 to 1 mL normal saline

Endotracheal: PPV breaths to distribute into lungs

Repeat every 3 to 5 minutes if heart rate remains less than 60 bpm.










E
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Volume Expander Summary

Solution
Normal saline (0.9% NacCl)

Suspected anemia: 0-negative packed red blood cells

Route
Intravenous or Intraosseous

Preparation
30- to 60-mL syringe (labeled)

Administration
Over 5 to 10 minutes

(Use caution with preterm newborns less than 30 weeks’ gestation.)




IF THE BABY MAY HAVE A PERSISTENTLY LOW
HEART RATE THAT DOES NOT RESPOND TO
EFFECTIVE VENTILATION, CHEST
COMPRESSIONS, AND EPINEPHRINE. BABIES
WITH HYPOVOLEMIC SHOCK MAY APPEAR PALE,
HAVE DELAYED CAPILLARY REFILL, AND/ OR
HAVE WEAK PULSES.

Emergency volume expansion is indicated if the baby is not responding

to the steps of resuscitation AND has signs of shock or a history of
acute blood loss.




Narcotics given to the laboring mother to relieve pain may cross the
placenta and decrease the newborn’s activity and respiratory drive. Ifa
newborn has respiratory depression after maternal opiate exposure,
manage the baby’s airway and provide respiratory support with PPV as
described in previous lessons. If the baby has prolonged apnea,
insertion of an endotracheal tube or laryngeal mask may be required

for ongoing respiratory support.

Although the narcotic antagonist naloxone has been used in this
setting, there is insufficient evidence to evaluate the safety and efficacy
of this practice. Very little is known about the pharmacology of
naloxone in the newborn. Animal studies and case reports have raised
concerns about complications from naloxone, including pulmonary
edema, cardiac arrest, and seizures.




 The traditional recommendation for the method of

rewarming neonates who are unintentionally hypothermic
after resuscitation (temperature less than 36°C) has been
that to avoid
complications such as apnea and arrhythmias.

However, there is insufficient current evidence to
recommend a preference for either

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.
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- Babies born at lower gestational ages are
more likely to require additional interventions :

» preterm newborns are also more vulnerable to injury from
resuscitation procedures.

» find the correct balance between initiating resuscitation

without delay and avoiding unnecessarily invasive
procedures.




WHY DO BABIES BORN PRETERM HAVE A HIGHER
RISK OF COMPLICATIONS?

 Thin skin, decreased subcutaneous fat, large surface area,
and a limited metabolic response to cold lead to rapid heat
loss.

 Weak chest muscles and flexible ribs decrease the
efficiency of spontaneous breathing efforts.

* |Immature lungs that lack surfactant are more difficult to
ventilate and are at greater risk of injury from PPV.

- Immature tissues are more easily damaged by oxygen.




* A

* Immature blood vessels in the brain
cannot adjust to

 Limited metabolic reserves and

immature compensatory mechanisms
increase the risk of after
birth.




Thermal mattress placed
under a blanket on the radiant warmer










* We suggest that, in infants with an
, if the heart rate remain
undetectable, it may be reasonable to
however, the decision to continue or
discontinue resuscitative efforts must be individualized.

- It 1is also recognized that decisions about
appropriateness of of
gestation will be influenced




