INVITED COMMENTARY

Amplitudeof Carefor theNeonatal Brain

SREENATH THATI GANGANNA, RAWAD OBEID?
1Division of Child Neurology, University of lowa, Sead Family Children’sHospital, lowa City, | A, USA;
2Beaumont Children’sHospital and Oakland University Wliam Beaumont School of Medicine, Royal Oak MI, USA,
Correspondenceto: Sreenath Thati Ganganna, Clinical Assistant Professor, Clinical Director, Interim Division Director,
Division of Child Neurology, University of lowa, Sead Family Children’sHospital, 200 Hawkins Drive, lowa City, | A52242,USA.
sreenath-thatiganganna@uiowa.edu

eonatal encephalopathy is still a significant

problem worldwide with an incidence

estimated at 3 per 1000 live births[1]. Itisa

clinical condition encounteredinthevery early
daysof life of anewborn, characterized by depressed level
of consciousness and/or seizures, often associated with
abnormal tone and reflexes, and autonomic dysfunction[2].
Thiscondition can be secondary to aplethoraof etiologies
during prenatal, intrapartum to postnatal period that can
lead to cerebral injury [3]. Therecanbeavariety of adverse
short term and long term neurodevel opmental outcomes of
neonatal encephalopathy, based on the etiology and
severity of injury. Inthelast couple of decades, there has
been a growing interest in developing accurate
physiological, radiological and biochemical markersfor a
reliable prediction of outcome in patients with neonatal
encephal opathy [4].

Amplitude-integrated EEG (aEEG) is one such
biomarker that iswidely used in neonatal intensive care unit
(NICU) as a simple clinical tool to assess neonatal
encephal opathy asit provides areal time and continuous
monitoring of the cerebral activity. Inadditiontoitsusein
detecting neonatal seizures, itisalso helpful in predicting
neurodevelopmental prognosis. aEEG represents a
processed version of cerebral activity as recorded from
limited electrodes on the neonatal scalp, whichisderived
by filtering frequencies below 2 Hz and above 15 Hz,
semilogarithmic  amplitude compression and time
compression [5]. aEEG is areliable and highly sensitive
diagnostic tool that can be used in NICU especially when
thereislimited availability of conventional full array video-
EEG (CEEG), whichisconsidered thegold standard test for
neuro-monitoring. Additional advantage of aEEG is the
easy interpretation of recording by simple pattern-
recognition, which can be particularly useful to healthcare
providers in intensive care units without neurological
background or formal electrophysiology training.
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Inthecurrentissueof Indian Pediatrics, Sharma, et . [6]
have published a prospective observationa study to
evaluatethediagnodtic utility of aEEGin predicting theshort
term neurodevel opmental outcome in term neonates with
encephal opathy regardless of the cause. Per the authors, the
need for conducting thisstudy isthe dearth of dataregarding
theutility of aEEG in neonatal encephal opathies other than
hypoxic ischemic encephaopathy (HIE). Although the
sample sizewasrelatively small with 58 subjects, the study
commendably included with a fairly wide spectrum of
etiologies for encephalopathy with HIE being the major
causefollowed by infection. Theauthors' decisontoexclude
neonates with maor congenitad malfor-mations,
chromosomal abnormalities, neuronal migration disorders
was reasonable, probably due to inherently high risk of
global developmenta delay and/or death in this subset of
patients due to systemic, non-neurological issues. The
definition of abnorma aEEG used in this study were
compliant with the standard definitionsof abnorma patterns
reportedintheroutineaEEG monitoring. TheaEEG correctly
identified theencephal opathy (abnorma aEEGin 86% of the
encephaopathic neonates). Similar to the prior studies
mostly done in HIE subjects, this study demonstrated the
statistically significant associ ation between abnormal aEEG
(abnormal background, immature or absent seep-wake
cycling and seizures) and the primary outcome measure
(abnormal neurological examat dischargeand/or death) with
avery high sensitivity at 100%. The current study with its
simple design elegantly corroborates and highlights the
utility of aEEG in monitoring newborns to potentialy
enhance the neurologica care and hopefully improve
outcome.

Similar to the current study conducted by Sharma, et al.
[6], there are severa prior studies that corroborated the
significance of aEEG as a predictive tool of neurological
outcomes in neonatal encephalopathy, especialy in
neonateswith hypoxic ischemic encephal opathy. Nageeb,
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et al. [7] demonstrated a close relationship between the
aEEG and subsequent neurodevelopmental outcome. In
their study, 91% of neonates with a normal aEEG were
normal onfollow up at 18-24 months of age, while 77% of
infantswith moderately abnormal or suppressed aEEG and/
or seizuresdied or devel oped neurologic abnormalities[7].
Osredkar, et a. [8] demonstrated that early onset of sleep-
wake cycling (within 36 hours) and a normal sleep wake
cycle pattern in neonates with hypoxic ischemic
encephal opathy were associated with afavorable Griffith
developmental quotient between 1-5 years of age. A
systematic review published by Rio, eta. [9] confirmedthat
aEEG back-ground activity during thefirst 72 hoursof life
hasastrong prognostic valueininfantswith HIE, interms
of predicting neurological outcomes such as death or
moderate/severedisability.

Thecurrent study adds moreevidenceonthe utility of
aEEG in all encephalopathic newborns. Despite this
interesting result, itisworth mentioning that aEEG hasan
innate limitation due to the high occurrence of artifacts
which can ater the interpretation, especially for seizures
[10,11]. Itisalways useful to review the raw EEG datato
confirm, given thehigh occurrence of seizuresin thisstudy
(74%). Whilethe short term prognosisat dischargeisvery
useful, itisal soimportant to comparewith long term datain
infancy at 18-24 months where more sophisticated
devel opmental testing could be performed, andtheseareno
effect of hypothermiaor sedative medications.

Insummary, aEEG isasimplenon-invasive monitoring
tool that could provideimportant data regarding cerebral
function during the critical postnatal coursefor newborns
with encephal opathy. More studiesare needed to evaluate
the changes in aEEG trends with treatments and
interventions during the NICU course in relation to the
short and long term outcomes.
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