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Pat Scheans, DNP, NNP-BC
Clinical Support for Neonatal Care

pscheans@lhs.org STATED OBJECTIVE.
7 Discuss some of the more common
PR "‘ RANDALL CHILDREN’S newborn issues
25 ) ‘\‘,, E?ASLF:IT&N . Describe why newborns aren't little adults,
- and not even little peds patients
TEDDY Talks on

Newborn Care

REAL OBJECTIVE:

Have a frank discussion about why you
don't like to take care of newborns
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Very poor communicators

Newborn physiology lends itself to subtle
presentation of acute illness | E
THEY CAN BE SNEAKY LITTLE BUGGERS
AND (ADMIT IT)

THEY ARE SCARY TO TAKE CARE OF
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“Stiff” myocardium
Limited ability to increase contractility s
= Fewer myofibrils, disordered pattern e

i o »
= Increased fibrous non-contractile tissue

= Hypoxia induced bradycardia is terminal event NOT fibrillation

hypotensign

CO=SVxHR

(preload, afterload, contractility)
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nteon i - S Aot Immature nervous system
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=

b Neonate 1-year old
" \ = Myelin membrane around = Myelination rapid first 2 years
) axons undeveloped > continues for 3 DECADES
= Limited inhibition = Neurogenesis for...?
> Early development of excitatory
neurotransmitters

> Delayed inhibitory function of

DEVELOPMENTAL . . )
STAGE EMBRYONIC PSEUDOGLANDULAR  CANALICULAR TERMINAL SAC ALVEOLAR gamma-amino butyric acid (GABA)
MORE
Gestation 0-6 weeks. 7-16 weeks. 17-24 weeks. 25-36 weeks >37 weeks. i
Structy T :»e b h Bronchi t ] Rer : bronchiol Al : 18, thi Defi z Excess Of excnatory SEIRURESIN
tructural rachea, bronchi onchioles, terminal e4if, ONChices, veold ducts, thin: finitive ahveol i
morphogeness Wonchales kg primithe aveok alld ahvolar o5, and glutamatergic neurons NEONATAL
drculion ireaing Type 2 cell PERIOD THAN
pe 3 eulish ANY OTHER
= itable subunits than TIME
Disease Trac! ageal  Bronchogenic cyst, Pulmonary hypoplasia, RDS, BPD TIN, MAS, more excl
manifestation fistuka, pulmaonan congenital RDS, BP0, aiveola neonatal i i
; sequesiation | daphvagmatic capiary ysplasa preuonia the equivalent in adults
hermia, PPHN

congenital cystic
nomatoid

malformation
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Ineffective immune system

= Limited bone marrow stores of

neutrophils

> Exhaust bone marrow stores easily ( -

= Limited humoralimmunity How does this play out on your shift?

> Immunoglobulins 20-60% of adult levels A

at 1 year

Ineffective WBC function

> Opsonization, chemotaxis,

Never trust a baby.

phagocytosis, adhesion

bload-cel-o-ghtoffgerms-and-lasma-polding-al f-he-Hoods-
w=s07

“Leaky” blood-brain barrier

2018 Oregon AWHONN Fall Conference 2



October 2, 2018, 08:15 Newborn TEDDY
Talks, Pat Scheans

Our legacy is yours.

Asphyxia

et LEGACY
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Normal S Nuchal Cord
Anatomy e / \ Condition
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Signs/symptoms

= Depression at birth with low Apgar scores and
acidosis
> <6 at5min
> pH<7.0 BE>10

= Hypoxic ischemic encephalopathy (HIE)

> Low oxygen and blood flow injures brain >> poor tone,
lethargic, poor suck, seizures

= Multi-organ system dysfunction
> Diving reflex tries to spare heart, brain, adrenals

> Other organs like bowels and kidneys are starved for blood
flow- even bone marrow and skin

= Fluid, electrolyte and metabolic abnormalities
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Asphyxia definition

= Interference in gas exchange between organ systems of
the mother and fetus

= Impairment of tissue perfusion and oxygenation

= Watershed injury to the brain

Birth asphyxia
\'barth\ \as fikséa\

Incidence

= 1.0-1.5% (do you know your institution’s?)
= Usually related to gestational age and birth weight

= Increased risk:
> |UGR (intrauterine growth restriction)
> PIH (pregnancy induced hypertension)
> |IDM (infant of a diabetic mother)
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Neuronal Death is a Continuum of 2-5 days

Neuroprotective hypothermia for HIE Therapeutic window = 15t 6 hours

~

—

itochondria

Hypoxic-Ischemic Encephalopathy Dysfunction

low oxygen low blood flow brain ®

Free Radicals Cell With
Reonmal Calk Attacking Cell Oxidative Stress

, L , ) Modified Sarnat Scale
Cooling criteria: 1) baby is encephalopathic = = =
; e Modarte o
v Must begin by 6 hours of age...the sooner, the better Level of Consclousness Alert Hyperalert Lethargic “Stupor or Coma
. . Normal Normal Decreased Absent
> 35-36 weeks post-menstrual age, with seizures or moderate or o R
severe encephalopathy by Sarnat criteria, plus one of the Masclo Tone Normal Normal Hypotonia Flaceia
following: Primitive Reflexes
= PH <7 or base deficit > 16 within 1 hour of birth or . P o e ——n
= PH 7.01-7.15 and base deficit 10-15.9, plus one of the funeni Norcs
following: . [R— Reaive Reaive constriced Deisted, Dited, o
— Apgar < 5 at 10 minutes or u Hoart Rate Normal Tachycardia Bradycardia Variable
— Assisted ventilation (not including CPAP) x 10 minutes = Respiration Normal Normal Periodic Breathing Apnea
Soiures None None Gommon Uncommon
v’ Blood gas values: umbilical cord arteri'aL umbilical C(_)Td Stage determined by column that has the most identified characteristics
venous or baby by 1 hour of age arterial/venous/capillary Based on level of consciousness if signs are equally distributed
v Send one from baby if can’t get cord gases, or if not sure **Stupor is defined as “no spontaneous eye opening, and tactile stimulation elicits poorly
you got a cord arterial sample since it reflects fetal status sustained eye opening.”
**Coma is defined as “no eye opening to vigorous tactile stimulation.”
September 17, 2018 21 91712018 LEGACY HEALTH 2

Recent research

= Longer- no

= Colder- no

= Later- no

= Preemies- no

Oxygen Copsumption
—

<o “
5 35 34 33 32 31 30 29 28

ly Temperature (°C)
= 33.5° Cx72hours ﬁ
apeth

How did they do it just right on the first try?
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Cord Clamping

Physiologic (delayed/timed) cord clamping

= Consider delaying clamping of the umbilical cord for at
least 30-45 seconds

= Establish airway before cord cut

= Intraventricular hemorrhage (IVH) decreased by 50%'
> 18.3% vs 35.2% (Chiruvolu et al., 2015)

Ventilation while delaying cord clamping

with non-breathers

= Non-breathing group was more likely to be intubated
(p =0.01), have chronic lung disease (p = 0.02), and
severe intraventricular hemorrhage (p = 0.02)

(Nevill & Meyer, 2015)

= Compared <29 week infants who breathed during DCC

Physiologic cord clamping is PHYSIOLOGIC

= Cardiac transition/circulation more stable
> Improved blood pressure: fewer pressors
> Hematocrit: fewer transfusions

= Immune system
> Stem cells—'nuff said

= Iron stores
> |ron deficiency anemia > mental retardation
> Bridge to solid food

Our legacy is yours

Respiratory Distress

Respiratory Symptoms

= Tachypnea > 60 breaths/minute

= Grunting

= Flaring https://youtu.be/NBAiigiDgk

= Retractions

Central cyanosis
= Apnea
= Bradypnea <30 breaths minute

= Gasping

2018 Oregon AWHONN Fall Conference
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Where did all the oxyhoods go?
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Continuous positive airway pressure CPAP
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Airway

Nasal obstruction, choanal atresia, micrognathia, Pierre Robin
sequence, macroglossia, congenital high airway obstruction
syndrome, including laryngeal or tracheal atresia, subglottic
stenosis, laryngeal cyst or laryngeal web, vocal cord paralysis,
subglottic stenosis, airway hemangiomas or papillomas,
laryngomalacia, tracheobronchomalacia, tracheoesophageal
fistula vascular rings, and external compression from a neck mass

Pulmonary

RDS,* TTN,* MAS,* neonatal pneumonia,” pneumothorax,” PPHN,?
pleural effusion (congenital chylothorax), pulmonary
hemorrhage, bronchopulmonary sequestration, bronchogenic
cyst, congenital cystic adenomatoid malformation or congenital
pulmonary airway malformation, pulmonary hypoplasia,
congenital lobar emphysema, pulmonary alveolar proteinosis,
alveolar capillary dysplasia, congenital pulmonary
lymphangiectasis, and surfactant protein deficiency

Cardiovascular

Cyanotic and select acyanotic congenital heart defects,” neonatal
cardiomyopathy, pericardial effusion or cardiac tamponade, fetal
arrhythmia with compromised cardiac function, and high-output
cardiac failure
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3 (not so) little words: Functional Residual Capacity

Functional Residual Capacity (FRC) ]
Lungs .. -

FRC - ERV + RV
ERV - Expiralory reserve volume
RV - Residual volume

018 RANDALL CHLDRENS HOSPITAL

50 shades of grey...
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Thoracic

Pneumomediastinum, chest wall deformities, mass, skeletal
dysplasia, and diaphragmatic hernia or paralysis

Neuromuscular

Central nervous system injury (birth trauma or hemorrhage),
hypoxic-ischemic encephalopathy,’ cerebral malformations,
chromosomal abnormalities, medication (neonatal or maternal
sedation, antidepressants, or magnesium), congenital TORCH
infections, meningitis, seizure disorder, obstructed
hydrocephalus, arthrogryposis, congenital myotonic dystrophy,
neonatal myasthenia gravis, spinal muscular atrophy, congenital
myopathies, and spinal cord injury

Other

Sepsis,” hypoglycemia,” metabolic acidosis,” hypothermia or
hyperthermia, hydrops fetalis, inborn error of metabolism,
hypermagnesemia, hyponatremia or hypernatremia, severe
hemolytic disease, anemia, and polycythemia
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You to the rescue!

4 The American College of
§ Obstetricians and Gynecologists

WWOMEN'S MEALTH CARE PHYSICIANS.

I'MA

E%IEH E COMMITTEE OPINION

WHAT'S YOUR = ' R
SIJPERP.)WER? Antenatal Corticosteroid Therapy for Fetal Maturation

MD, Msc

Can’t get enough?

ABSTRACT: G dministration before preterm birth is one of the mest impor-
tant antenatal therapies available to improve newborn outcomes. A single course of corticostercids is
recommended for pregnant women between 24 0/7 weeks and 33 6/7 weeks of gestation, includ
ing for thase with ruptured membranes and multiple gestations. It also may be consic
ting at 23 0/7 weeks of gestation who are at risk of preterm delivery
based on a fan rding of rane rupture
less of fetal numbe of betamethasone may be considered in pregnant
34 O/7 weeks and 36 6/7 weeks of gestation at imminent risk of preten within 7 days,
previous course of antenatal corticosteroids. A single repeat course of antenatal corticos
n 34 0/7 weeks of on who have an imminent

vhose prior course of an! corticostero
Rescue course corticosteroids could be provided as early as 7
al scenario. Continued surveillance of long-term outcomes after in utero cortic
should be supported. Quality improvement strategies to optimize appropriate and timely anten tl corticostercid
tration are encouraged.

nant women

= https://www.youtube.com/watch?v=j3ypUILMRLs

= www.openpediatrics.org

Our legacy is yours Neurologic symptoms

= Lethargic
9 https://youtu.be/r9TCHchWbns

= Abnormal Tone
https://youtu.be/7z2FXVtxgal

= Irritability
Seizures « Arching https://youtu.be/Xw2TBCONUZ8
e . Jittery hitps://youtu be/i04GbeOuayw
D
.

Lip smacking https://youtu.be/EuKn17kb2ho

* Eye deviation https://youtu.be/Hg8hEVgieog

= Tonic movements

= Clonic movements
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Normal newborn behavior commonly
mistaken for seizures

= Awake or drowsy
> roving eye movements with or w/o jerking
> sucking or puckering movements w/o ocular

= Benign neonatal sleep myoclonus
> only during sleep, disappear on arousal

= Neurologic irritability
> search history for drugs, depression

Jitteriness vs Seizure Activity

CHARACTERISTIC JITTERINESS “

STIMULUS INITIATED Yes No

MOVEMENTS Symmetrical Irregular

Eye deviation

Seizures Second day of life

Benign familial neonatal seizures

First day of life Congenital anomalies or developmental

= Hypoxic Ischemic brain disorders

Encephalopathy (HIE)

Drug withdrawal

= Hypoglycemia = Hyperphosphatemia
= Infection = Hypocalcemia
= Intracranial hemorrhage * Hypoglycemia

Pyridoxine deficiency Hyponatremia/hypernatremia

= Trauma Inborn errors of metabolism
= Sepsis

= Trauma

HEART RATE No change Rise
RESPIRATIONS No change May see apnea
EXTREMITY Stop Continue to be felt
FLEXING/HOLDING OR Self limited
SUCKING

Labs

= SERUM GLUCOSE!'!

= Na* K*, CI, CO,, Ca**, Mg**
= Blood gases

= Septic work up with LP

= Serum Ammonia, Lactic Acid
= Metabolic screen as indicated

= Drug screen

Hypoglycemia Rx 40% dextrose gel
1) Dry baby’s mouth with gauze

2) Massage 200 mg/kg (0.5 mL/kg) gel into buccal mucosa
> Equal to 2mL/kg mini bolus of D;,W

3) Encourage baby to feed

4) Blood glucose 30 min after gel administration

“To do” List:

[y Ry Y )

oooOo

Advocate, advocate, advocate
Communicate, communicate, communicate
Document, document, document
Establish airway and breathing (NRP)
Skin to skin
Assess condition (close look and then ongoing)
Interventions PRN
Q Blood sugar
QO Pulse oximetry
Q Cardiorespiratory monitoring
Family education and support; teach parents what to watch for
Screen at risk and symptomatic babies: blood sugar, toxicology
Intervene promptly
Think about cooling- must be initiated within 6 hours >> call for advice
Q Passive cooling while waiting for transfer- turn down warmer, follow temp closely
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= Keep a high index of suspicion

= Subtle symptoms can be serious
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Resources

= American Academy of Pediatrics & American Heart Association. (2015).
Neonatal Resuscitation Program (7t ed). AAP & ACOG: Elk Grove lIl.

= Noori, S., & Seri, |. (2015). Evidence-based versus pathophysiology-based N g™, \) . ‘ RANDALL CHILDREN'’S
approach to diagnosis and treatment of neonatal cardiovascular compromise. .. e \ HOSPITAL
Seminars in Fetal and Neonatal Medicine, 20(4), 238-245. doi: \ y
10.1016/j.siny.2015.03.005 = LEGACY EMANUEL

= Polglase, G. R., Ong, T., & Hillman, N. H. (2016). Cardiovascular alterations
and multiorgan dysfunction after birth asphyxia. Clinics in perinatology, 43(3),

469-483. doi:10.1016/j.clp.2016.04.006 Tha n k yOU |

= Reuter, S, Moser, C., & Baack, M. (2014). Respiratory distress in the
newborn. Pediatrics in review, 35(10), 417.

= Volpe, J. (2018). Volpe's Neurology of the Newborn, 6! Ed. Elsevier "me . L I L
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