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Overview

* Why a seizure detection algorithm is needed

in the NICU

* ANSeR - the Algorithm for Neonatal Seizure

Recognition

* Bench to cot-side in the NICU
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Etiology of neonatal seizures
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Pressler et al Epilepsia 2021: 62, 615-628 McCoy and Hahn 2013
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Seizures & Outcome

Seizures in HIE are independently associated with brain
INJUrY (Miller 2002)

High seizure burden associated with abnormal outcome
(Payne et al 2014, Srinivasakumar 2015, Glass et al 2016, Kharoshankaya et al 2016, Fitzgerald et

al 2018)

Early diagnosis & treatment associated with better
seizure control, less progression to status epilepticus

and shorter hospital Stay (Harris et al 2016, Bashir et al 2015, Wietstock et al
2016)
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Neonatal Seizures

..._- ~

CPTRI ~-0O) Infant

Maternal and Child Health ComsoRto PER VALLTAZIoI
EUROPEAN PAEDIATRIC TRANSLATIONAL RESEARCH INFRASTRUCTURE Research Centre BIOLOGRHE E FARMACOLOGICHE




Neonatal EEG & Seizures
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Uncoupling of Electroclinical

sejzures

* ‘uncoupling’ occurs in at least 50% of infants after
treatment with antiseizure drugs

* Phenobarbitone and phenytoin result in equal rates of
uncoupling

Weiner et al Ped Neurol 1991; Boylan et al Arch Dis Child 2002; Scher et al Ped Neurol 2003
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Diagnosis of neonatal seizures

EEG is the gold standard for diagnosis
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Automated Neonatal Seizure

Detection

* Human computer is difficult to replicate

* Neonatal seizures demonstrate inter and intra
individual variability
* They evolve both temporally and spatially
* (Can be relatively low amplitude
* Influenced by background EEG activity

* Artefacts are common and impact detection
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Artificial Intelligence

Artificial

ngineering @ ~ |
8~ Machine Data. .
2 Learning > il acquisition
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Maths & stats Decp \ Domain
Learning knowledge

€PTRI )

Maternal and Child Health Comosio per Vawtacn
EUROPEAN PAEDIATRIC TRANSLATIONAL RESEARCH INFRASTRUCTURE Research Centre BIOLOGCHE E FARMACOLOGEHE



Automated seizure detection

algorithm

Training an algorithm to correctly identify
seizure and nonseizure epochs of EEG
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time (secs)
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Automated Neonatal Seizure
Detection

Seizure false sensitivity | specificity
detection rate | alarms per (V) (V)
(V) hour
Cherian et al 2011 - 0.28 66 - 87 -
Temko et al 2011 89 1.0 90 90
Mitra et al 2009 80 0.86 - -
Deburchgraeve et al
2008 88 0.7 - -
Navakatikyan et al 2006 90 2.0 83 87
Aarabi et al 2006 - 1.6 74 86
Gotman et al 1997 71 2.0 - -
Liu et al 1992 - - 66 90
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Real time automated neonatal

selzure detection
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ANSeR Clinical Investigation

A multi-centre, randomised, controlled, clinical
iInvestigation of a standalone decision support

Algorithm for Neonatal Seizure Recognition
(ANSeR)

Primary Objective

Diagnostic accuracy in detecting (a) neonates with
seizure and (b) seizure events
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ANSeR - Recruitment Sites

1. Cork University Maternity Hospital, Cork,
Ireland

2. University College London Hospital, London,
UK

3. Utrecht Medical Centre, Wilhelmina Children’s :;*
Hospital, Utrecht, Netherlands -

4. Karolinska Institutet and University Hospital,
Huddinge, Stockholm, Sweden

5. The Royal London Hospital, London, UK

6. Rotunda Maternity Hospital, Dublin, Ireland

7. Homerton University Hospital, London, UK

8.  Great Ormond Street Hospital, London, UK
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EEG Analysis: Expert Raters

e 13,548 hours of data from 258 infants
* 2 Experts independently reviewed all EEGs
e All seizures annotated — true seizure burden




ldentification of seizures In real time

Seizures identified

OR 2.35 p<0.001
Weekday
Algorithm group - 73.2% OR 4.73 p<0.001
Weekend
Non-algorithm group - 36.7%

T T T T
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Number of seizure hours

Correctly identified |[[77 ] Yes [ No

Pavel et al. Lancet Child Adolesc Health. 2020 Oct;4(10):740-749
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ldentification of seizures by

duration

Pavel et al. Lancet Child Adolesc Health. 2020 Oct;4(10):740-749
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Bench to Cot-side
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summary

 Real time automated neonatal seizure detection is

possible in the NICU

* More seizures are detected using automated

algorithm
 Anticipate much higher impact in non-expert centres

* Preterm seizure detection algorithms need to be

developed
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The ANSeR Team
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