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Profound metabolic or mixed acidosis (pH< 7.00) and a
base deficit of >26mmol /litre in umbilical artery cord
blood

Persistence of low Apgar scores less than 3 for more than
5 minutes

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

Evidence of multiple organ involvement (such as that of
kidneys, lungs, liver, heart and intestine).






Causes of Neonatal deaths
3.4 0.2

® Prematurity

® Birth Asphyxia and birth
trauma

m Sepsis and other infectious
condition

® Acute lower respiratory
infections

® congenital anamolies

m others

w other non communicable
disease

Source: Mengying Li, Colin Mathers, Robert E Black, for the Child Health Epidemiology
Reference Group of WHO and UNICEF, Global, regional, and

national causes of child mortality: an updated systematic analysis for 2010 with time trends
since 2000, The Lancet, Volume 379, Issue 9832,

915 June 2012, Pages 2151-2161




Prematurity 27 %

Infection 17 %
Perinatal hypoxia 29 9%
Malformation 09 9%
Other causes 18 %

Report of the National Neonatal Perinatal database ,2002-2003




1) .Birth asphyxia causes reduction of arterial
oxygen concentration

2) Accumulation of CO, (hypercarbia)

3.) Fall in blood pH (acidosis)




Hypoxia

Diving sea reflex

Shunting of Away from
blood to e lungs, kidney,
o Heart gut & skin

+ Adrenal gland




Perinatal
asphyxia

Anaerobic
Metabolism

Inorganic Phosphate

Phosphate combines with ca?*ion
Leading to acidosis causing hypocalcemia
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Energy Failure

Impaired Na-K+
ATPase ion-pumps

Extracellular

Na**, Cl, H,O, Ca** K*, Glutamate, Aspartate

Ca2+ causes activation of enzymes like lipase, protease, ROS)2/2019
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Tissue Swelling
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ETC Failure, INCREASED activity of NOS

Generation of oxygen free radicals

Neuronal Damage
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multi organ involvement almost every organ is
affected

= Target organs of perinatal asphyxia
Kidney 50%
Brain 28%
Heart 25%
Lung 25%

Liver, Bowel, Bone marrow < 5%

t/t isoriented towards the severity of organ dysfunction by providing appropriate
support for recovery
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Level of consciousness

Muscle Tone

Posture
DTR/Clonus

Myoclonus

Moro Reflex

Hyper-alert

Normal

Normal
Hyperactive

Present

Strong

Lethargic

Hypotonic

Flexion

Stupor/coma

Flaccid

Decerebrate

Hyperactive Absent

Present

Weak

Absent

Absent
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Pupils

Seizures

Duration

Dilated

None

< 24 hrs

Normal

Constricted

Common

24 hrs-14 d

Variable

Low Voltage

Unequal

Decerebrate

Days & Weeks

Death or Severe Deficit

Bursts




Consciousness
Tone
Seizure

Sucking / Resp.

Irritable
Hypotonia
No

Poor Suck

Lethargy
Marked
Yes

Unable to
suck

Comatose
Severe
Prolonged

Unable to
sustain
spont. Resp.






1.Apgar scoreis o-3 at 1 minute

2.Prolonged bag and mask ventilation is required
>60S
3. Chest compression is required for resuscitation




TABCFMFMCF

Temperature
Airway

Breathing
Circulation

Fluid

Medications

Feed

Monitoring of vitals
Communication
Follow up



Blood Sugar

= ABG

SpO, monitoring

Serum electrolytes
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= Renal Function Tests:

= |iver Function Tests

= Coagulation Profile

9/12/2019




Avoid Hyperthermia (thermo neutral environment)

Maintain saturations between and
any hypoxia or hyperoxia

Avoid hypocarbia, as this would reduce the cerebral
perfusion

Avoid hypercarbia, which can increase intracranial
pressure and predispose the baby to intracranial bleed.



Start intravenous fluid

Administer IONOTROPICS to maintain adequate cardiac output, as
required.

Do not restrict fluid as this practice may predispose the babies to
hypoperfusion.

Restrict fluid only if there is hyponatremia ( secondary
to syndrome of inappropriate secretion of ADH (SIADH) or if there is renal
failure.

maintain blood glucose levels between and

Correct Anaemia and maintain haematocrit between and

Check blood gases to detect metabolic acidosis as needed and maintain pH
above

In case of severe asphyxia, provide calcium in a maintenance dose of
(of



Start oral feeding once baby is hemodynamically stable

Administer Vitamin K ( ) to all infants with
perinatal asphyxia

all newborns with stage 2 and 3 HIE should
have proper neurological assessment and
appropriate interventions if required




The parents should be informed properly
about the prognosis

HIE STAGE 1 -98%-100% WILL HAVE
NORMAL OUTCOME
MORTALITY ,2%

HIE STAGE 2-20% TO 37% have abnormal
neurological outcome

HIE STAGE3 - 50% DIE & those alive will have
100% sequelae



Loading Dose slowly
Maintenance Dose: 5 mg/kg/day
as a second line drug

( l. V.) for seizures not responding
to Phenobarbitone and/or Phenytoin.

Levetiracetam-Loading dose-20 mg/kg iv
Maintenance dose-izesg/kg/day iv




Special investigations

Includes 1.EEG
2.0EEG
3.Cranial USG
4. CT SCAN
5. MRI




The prognosis is likely to be poor if the EEG shows:
Long periods of inactivity (more than 10 seconds)
Brief period of bursts (less than 6 seconds) with small amplitude bursts
Interhemispheric asymmetry and asynchrony
Isoelectric and low voltage (less than 5 microvolts)

(aEEG)

Simplified form and can be performed on continuous basis in
NICU.

Following abnormalities would indicate poor prognosis:

Wide fluctuations in the amplitude with the baseline voltages dropping
to near zero

Peak amplitudes under g mV
Seizure spikes



Therapeutic hypothermia

= Started within 4-6 hrs & continued for 72 hrs
of life

= Moderate to severe HIE

* Both total body & head cooling is safe &
effective

= Target temperature is 33to 34




Inclusion criteria-

A- Post menstrual age > 36 wk, B.wt ->2 kg.
B- Evidence of fetal distress by any 1 of the following:

= H/o acute perinatal event

= pH <7 orbase deficit > 16 mmol/l in cord gas or post
natal blood within 1 hr of life

= Apgar score < 5at 10 mint

= Assisted ventilation initiated at birth & continued for
at least 10 mint




C- Evidence of mod to severe neonatal
encephalopathy by exam/ or aEEG as follows:

* 1- Primary method for determining is physical
exam

= 2- |[f shows mod to severe encephalopathy
aEEG should be perform

= 3-If physical exam is unreliable aEEG should
be perform




4- patterns on aEEG that indicate mod to severe
encephalopathy with minimum 20 minutes
recording:-

= A- Severely abnormal- upper margin <10 mcv

* B- Moderately abnormal- upper margin > 10
mcv & lower margin < 5 mcv

» C-seizure identified by aEEG




* Chromosomal abnormality
= Severe cong. anomalies
» Symptomatic systemic cong. viral infection

» Symptomatic systemic cong. bacterial
infection

= Bleeding diathesis
= ICH




Cooling devices
1 .Whole body cooling devices

* a) High technology devices like tecotherm,
blanketrol, medithers

= b) Low technology devices

» Selective head cooling device :examples-
olympic cool cap system




= 1-Decreased cerebral metabolism & blood
flow- decreased energy requirement &
cerebral edema

» 2-Decreased brain lactic acid, glutamate ,and
nitric oxide concentrations- less excitotoxic &
oxidative injury

* Inhibits protease activation, mitochondrial
failure, free radical damage, lipid
peroxidation- less apoptosis & necrosis




Counsel the parents

Prepare the cooling system for operation

Set the cooling blankettemp33to34c

Monitor & document the infants pre-cooling vital
signs

Place central & arterial lines before starting
hypothermia

Gently insert the rectal probe 2 cm into the
infant’s rectum & secure to the infant’s leg with
tap



* Place the infant on the warmer in supine
position with the entire head & body resting

on the cooling blanket

= The infant must lie directly on the cooling
blanket wearing a diaper only.




For 72 hrs (3 days)

Vitals 1 hrly

Neurological monitoring 12 hrly

Urine output,glucose, skin integrity 6 hrly
ECG, aEEG continuously

Blood gas 15t 6 hrly then 12 hrly

RFT, S.electrolytes once daily

Complete hemogram if required
Neurosonogram if abnormal



Increase the infant’s core temperature by
o.5c every 2 hrly until 36.5 c has been
reached.

If temp is 36.5c remove the patient from the
cooling blanket

Re-activate the radiant warmer, monitor &
document the temp with the skin probe

Problems during warming- seizures &
hypotension



= Supportive therapy during TH-
= Sedative

* Enteral feeding, TPN

= Antibiotics

= Anticonvulsants

= PLT

= FFP




S/E of TH-
» Sinus bradycardia (H.R <8o/min)
* Thrombocytopenia
= Sepsis




Block production of free radicals- allopurinol,
oxypurinol, melatonin

. Scavengers of oxidants- superoxide
dismutase,glutathione, N-acetyl cysteine
CCBs- Flunarizine, nimodipine

NMDA receptors blockers- Mg, xe,
dextromethorpan

Inflammatory mediators blockers-phospholipase
A2, indomethacin, erythropoietin

Stem cell therapy



Following features a/w poor prognosis-

= Lack of spontaneous respiratory effort within 20-
30 mints of birth

- HIE-3

= Abnormal neurogical findings persisting > 7-10
days of life

» Oliguria(<1 ml/kg/d) during the 15t 36 hrs




= Infant’s with stage 2,3
» Psychometric assessment at 18 m of age




* Mental retardation

= Epilepsy

» Cerebral palsy- hemiplegia, paraplegia,
quadriplegia.




2 4*,

W WALK T0 CURMAREYES




