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Septic Encephalopathy.

Eetal

» Neureinflammation

s FIRS (Tetal inflammatory. response syndrome)
Fetall placentitis

Maternal

s Maternal placentitis

s SIRS

s Focall maternallinfections
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Preconditioning Vs Sensitization

Preconditioning
s Exposure low: levels off messengers

s Pretection
Repeat exposure to higher levels ofi mediators
Hypoxic ischemic insults

SEnsitization
s Negative preconditioning

s More susceptible
Repeat exposure of Inflammatory messengers
Mild hypoxic; ischemic insults




Neuroinflammation

Important in the pathogenesis of
= Septic encephalopathy
= Hypoxic ischemic encephalopathy

Microglia cells are key

s Uprregulation| 6ff proinfiammatory CytoKInes
s Up-regulation: of trephic; factors

Can result in

= Morphological alterations
= Biochemical alterations

= Functional alterations




Neuroinflammation

Response depends on mix
= Proinflammatory

= Anti-inflammatory

= Specific mediators

Mild disease — often no morphologic changes
= Motor

= Perceptual, visual

= Behavioral

= Cognition

= EXxcitatory responses

Excitotoxicity




Placenta

Neurosteroids

sl S\ bstrates ===l

Fetal CNS

Allopregnanolone

= Protect the brain during fetal life
= Responsible for the somnolence
= At birth

= Removal of the placental
= | evels drop rapidly
= Fetus to “awake up”




Neurosteroids

Allopregnanolone

s Brain' levelsiinduced; by,
Inflammatery mediators

Hypoxic Ischemic insults
Protect adainst neUroexcitatory texicity.
Marked! anti-seizure actions
Raise seizure; threshold

Induces somnolence




Neurosteroids

Pregnenolone and pregnenolone; suiphate
s Placenta alsol Secretes
s Excitatory’ action! ini the brain

s Cross the bleodl brain barrier
INormal — slow
Abnormal BBB — rapid! transfer
Inflammation
Hypoxic, ischemic insult




Neurosteroids

Fetal CNS

Allopregnanolone

Placenta Pregnenolone

Sulphate
\ Pregnenolone

Sulphate
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Typical Clinical Course

Bormn near nermal behavior

Initial signs— excitatory,
= Constant activity'—Wandering), not lierdown
a FYPEr-responsiveness

a Hypertonus
s Culminating In' tenic-clenic seizure-like behavios

Onset: of somnolent phase
= Stress induced adrenal steroidogenesis
= Neuroinflammation INdUCeS Neuresteroids
= Healing period

REcovery.




Tiypical Clinical Course

Born seizure-like behavior

a [L.ess placental stereidegenesis
Llower: levels protective neuresteroids

s [Rflammatory: mediators
Induced blood brain barrier deficits
Allow’ sulfated neurosteroids into: CNS

With neonatal stress onset off somnoelent phase
s Stress induced adrenall stereidogenesis

= Neuronflammation induced CNS neuresteroids

= [Healing period

Adrenal Insufficiency,
m |_ess steroidogenesis
s |.ess production off protective neurosteroids







Changes In respensiVEness
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Changes in muscle tone




Changes in; beEnavior
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Sejzure-like behavior







Therapy?

Evidence Based

Traditions

Beliefs
Experience Based




Therapy

Support cerebral perfusion

s [nsure volemia
Carefulifitid replacement:

s Defend perfiusion
Inopressor therapy.

Insure exygen: delivery
x| Achieve puimenary @ leading
s Avoldianemia

Nutritional supporit
= Permissive underfieeding




200 Cases of NE

All treated with only supportive therapy:
7.8%; SUrVived

2296 NONSUrVIVEOS:
= /% died

s 15% euthanised

Fallures: 44 cases
SEpsIs — 24 cases

NE — 5 firm cases — 2.5%

Refiractory shock — alser Septici— 7' More Cases
12 pessible cases — 6%

NEC — 7 cases
Congenital defects — 4 cases
Renall failure , kernicterus, arrhythmia , cardiac tamponade




Mannitol

Thiamine
MgS04
Others




MaS04

Retrospective study: preeclampsia

x Lower risk NE

x /% oft 42 VILBW newborns had CP: after
MgS04

= 56% had CP i net exposed tor MgSo4

Block Ca channels — rational




MagS04

Prospective studies
= Preeclampsia protects

= MagNet: trial
Prenatal exposure; MgsS04

Increase risk of death
= X 10.7 times (95% CI 2.9-18.5%; P 0.02 )

Decreased neonatal cerebral perftision
s Cord levelsiMgi correlate with neonatal death
= [s/it dose of MG
s [s it SO4 and net MgP

Meta-analysis - Cochirane 2009

s Antenatal Rx in VLBW (premature)
= Need to treat 63/ pregnant women to benefit 1 child




Seizure Control

Phenobarbital? Midazolam? Others?




Seizure Control
Phenobarbital

Midazolam
= Apoptosis - immature neurons

= Adverse effects — 16% neonates
Increased IVH, periventricular leukomalacia
Transient abnormal neurologic movement

Seizures
hypertonia or hypotonia
myoclonus
Extrapyramidal movements
Chorea
Dyskinesia
Longer hospital stay
Increased mortality

Pead & Child Health 33:335-8, 1997; Anesthesi 87:1106-17, 1997; J Neuro Anesth 5(4):232-6, 1993;
Anesthes 87(5):1106-17, 1997; Proc Nat Sci Council, Rep of China - Part B, Life Sciences. 12(3):174-9, 1988




Seizure Control

Midazolam

s Cerebral Blood Elow
Decrease 12% at 5 min; decrease 30%

Changes! In discrete brain regions
= Dose-related

Decreases blood flow velocity

Ketamine
= Intracranial Hypertension
Primarily in the face of hypercapnea

= Anesthetic-induced Neurotoxicity
Pathological vacuolation of neurons
Apoptosis - immature neurons

Pead & Child Health 33:335-8, 1997; Anesthesi 87:1106-17, 1997; J Neuro Anesth 5(4):232-6, 1993;
Anesthes 87(5):1106-17, 1997; Proc Nat Sci Council, Rep of China - Part B, Life Sciences. 12(3):174-9, 1988
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