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Incidence

Approximately 800,000 newborns die annually due to
birth asphyxia.

Along with prematurity and systemic infections,
asphyxia is one of the three most common causes of
neonatal deaths

It is also an important cause of still births of the total
2.7 million stillbirths that occur globally, about 1.2

million occur during the intrapartum period

Current neonatal resuscitation guidelines often focus
on resuscitation of extremely and/or very preterm
infants.
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Definition

World Health Oragnization6 Failuretoinitiateand sustainbreathing

NNPD Network * Moderate PA: Slow/gasping breathing or
an Apgarscoreof4to6at1 minute

* Severe PA: No breathing or an Apgar score
of 0-3at1 minute of age

American Academy of Presence of all of following criteria:
Pediatrics and American * Profound metabolic or mixed acidemia
College of Obstetrics (pH<7.0) in umbilical cord blood

and Gynecology? * Persistence of low Apgar scores less than 3

for more than 5 minutes

* Signs of neonatal neurologic dysftunction
(e.g., seizures, encephalopathy, tone
abnormalities)

* Evidence of multiple organ involvement
(such as that of kidneys, lungs, liver, heart
and intestine).
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* Presence of metabolic acidosis (pH<7.00 and base
deficit greater than 16 mmol/L) indicates relatively
long-standing asphyxia (minutes to hours),

* While presence of respiratory acidosis in absence of
metabolic acidosis indicates acute asphyxia (minutes)
as in cord prolapse, acute abruption of placenta.

- PH<7.0 and BD 2 16

v

* Good association with short-term (mortality, HIE, IVH
or PVL) and long-term adverse outcomes (cerebral

palsy)
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Physiopathology

* In contrast to adult ischemic stroke, neonatal
hypoxia — ischemia is characterized in most
cases by a combination of cerebral hypoxia
(and ischemia during bradycardia), followed
by reperfusion and potential excessive
distribution of oxygen.

* An acute hypoxic—ischemic insult leads to
events that can be broadly categorized as
early (primary) and delayed (secondary)
neuronal death
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Reactive oxygen species, Ca®* Mitochondrium

Cytochrome ¢

@ ————— Apoptosome formation
. . Caspase 3 activation
DNA fragmentation

Nucleus
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* Asphyxia is a multi-organ disorder affecting
virtually every organ system in the body
including brain, heart, lungs, kidneys and
intestine.
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CNS Hypoxic ischemic encephalopathy, intracranial
hemorrhage, seizures, long-termneurological sequelae

Cardiac Myocardial dysfunction, valvular dysfunction, rhythm
abnormalities, congestive cardiac failure

Renal Hematuria, acute tubular necrosis, renal vein thrombosis

Pulmonary Delayed adaptation, respiratory failure, meconium
aspiration, surfactant depletion, primary pulmonary
hypertension

Gltract Necrotizing enterocolitis, hepatic dysfunction

Hematological | Thrombocytopenia,coagulationabnormalities

Metabolic Acidosis, hypoglycemia, hypocalcemia, hyponatremia
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1. Primary Prevention :

* Prevention of fetal asphyxia is, by far,
preferable to the prospect of managing the
newborn who has suffered a hypoxic—
ischemic insult during birth.

2. Secondary Prevention :
* Resuscitation

* Systemic Management
3. Tertiary Prevention :

* Rehabilitation
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Delivery room management

* For neonates born at term and near term
(>35 weeks) gestation, resuscitation should
start with 21% oxygen.

* For preterm neonates born at less than 35
weeks of gestation, resuscitation should start
with 21% to 30% oxygen; further oxygen
concentration should be titrated to achieve
target saturations.



e Obtain arterial cord blood for analysis :

After cutting the cord, apply additional clamp
on umbilical cord on placental side keeping a
cord segment of 10 to 15 cm between two
clamps.
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Transfer the neonate to NICU, if
v Apgar score at 1 minute is <3

v'Required prolonged bag and
mask ventilation (60 seconds or more)

v'Required chest compressions
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Care in NICU

1. Maintain normal temperature :

v’ After drying, place the baby under the radiant warmer
v' Maintain normal body temperature
v Avoid hyperthermia

2. Maintain normal oxygenation and ventilation :

 Keep under oxygen hood, if needed; maintain saturations
between 90% and 95%; avoid hypoxia and hyperoxia

* Assisted ventilation is required if there is apnea, or
spontaneous respiration is inadequate or there is continuing
hypoxia or hypercarbia

 Measure arterial blood gas, if any respiratory or perfusion
abnormalities are present
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3. Maintain normal tissue perfusion :

* Ensure normal perfusion i.e. capillary refill
time of less than 3 seconds, absence of
tachycardia and metabolic acidosis, normal
blood pressure

e Start intravenous fluids in all neonates with
Apgar scores <4 at 1 minute or <7 at 5
minutes of age or if the neonate is sick
(respiratory distress, encephalopathy or
abnormal tone)



4. Maintain normal hematocrit and metabolic
state :

* Check blood glucose and maintain blood glucose
levels between 75 mg/dL and 100 mg/dL.

* Check hematocrit; correct anemia and maintain
hematocrit between 45% and 55%.

5. Nutrition :

 Start oral feeding once the neonate is
hemodynamically stable, off vasopressor support,
and has normal abdominal examination findings
(no distension and normal bowel sounds)
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6. Cranial ultrasound (USG) :

* Cranial USG is not good for detecting changes of
HIE in term neonates.

* |[n preterm neonates, USG can detect PVL and

intraventricular hemorrhage during the first week
of life.

7. Computed tomography (CT) :

 CT has a role in initial evaluation, if MRI is not
readily accessible. In acute stage of HIE, CT in
term nenates show generalized low attenuation
of brain parenchyma.
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8. Magnetic resonance imaging (MRI) :

* MRI is the best imaging modality for
determining prognosis in term neonates.
Diffusion weighted MRI can detect
abnormalities within 24 to 48 hours after birth

(optimal time is 2 to 3 days)
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Specific Management

1. Therapeutic hypothermia (TH)
 Whole body or Head cooling

2. Prophylactic phenobarbital

3. Drugs under investigation

 allopurinol, oxypurinol, melatonin, flunarizine,
nimodipine, erythropoietin and ...
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