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Natural History?
Cognitive deficits progress over time k

Longitudinal study of a cohort with epilepsy onset < 3 years

TABLE 1. Mean Vineland Scores at Initial Study Entry and Over Time for the Full Study Sample (n = 172)

Domain Baseline, 1 Year, 2 Years, 3 Years, P Value

Mean (SE) Mean (SE) Mean (SE) Mean (SE) for Trend

Composite 92.0 (1.5) 86.6 (2.0) 829 (24) 81.5(27) <.0001 F4AVE

Communication 93.4 (1.5) 90.4 (2.0) 87.2 (2.0) 85.2(2.3) 0003 EzAVG

Daily Living 89.6 (14) 79.0 (1.6) 76.5(2.0) 74.6 (2.4) <,0001 i

Motor 94.4(1.7) 90.0 (2.2) 83.1(2.5) 80.5(3.3) <.0001 = mave é

Social 96.1(1.7) 92.7 (2.0) 90.0 (2.2) 88.8(2.4) 0015 g‘:“a \ oy . /

Berg et al Pediatrics 2004;114: 645-650 i me;‘g{ N:g Cog nitive/menta I
o . S .JW ; i

Longitudinal study to 8-9 years following e N N “‘" ! function
seizure onset <8 years o

*ECG

Dichotomous IQ indicator strongly
correlated with age at onset in
pharmacoresistant group (p<0.0001),

; ' not pharmacoresponsive group (p=0.61) M e d ication

R RISl e Berg et al Neurology 2012;79:1384-1391
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Sleep and epilepsy

Frontal lobe seizures-

characteristics

* Nocturnal preponderance * Minimal post ictal

* Rapid secondary confusion
generalisation * Frequent, brief seizures

* Focal clonic motor activity  * Clusters

without march « Status epilepticus of all

* Prominent asymmetric types

tonic posturing * Prominent mood changes

* Complex, bizarre motor

’ * Bizzarre hysterical
automatisms

appearance
* Explosive onset-sudden

* Vocalisation
end

Sleep related epilepsy syndromes

l Focal lesional epilepsy ’

Rasmussen Syndrome

( SHE )

Lennox Gastaut
syndrome

Westsyndrome( LKS/ CSWS )

Ohtahara syndrome

Early myoclonic
encephalopathy

Dravet syndrome

Migrating focal seizures BECTS
of infancy Epilepsy wi

myoclonic atonic
seizures
Childhood
absence epilepsy,/Juvenile absence

. Juvenile myoclonic
Panayiotopoulos epilepsy

syndrome K
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Autosomal Dominant Nocturnal Frontal
Lobe Epilepsy

* Onset childhood or adolescence

* Stereotyped motor seizures
from sleep, retained awareness,
often feeling of shortage of
breath

* Normal intelligence
* Normal EEG
* MRI normal

* Associated with loss of function
mutations in the a2, a4, or 2
subunits of the ligand gated
neuronal nicotinic acetylcholine
receptor (nAChR) in some
families

* Usually respond to
carbamazepine
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Definition and diagnostic criteria of

Epilepsy & Behavior sleep-related hypermotor epilepsy
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Cognition and brain development in children with benign
epilepsy with centrotemporal spikes
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Benign Epilepsy with Centrotemporal
Spikes

Epilepsia, 56(10):1615-1622, 2015
doi: 10.1111/epi.13125
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Continuous Spike Wave of Slow Sleep

* Neuropsychological and EEZE;‘»
behavioural change g:&;g?‘“

temporally related to 711 ~5
the presence of almost i
continuous spike wave EE.

activity on EEG in sleep.  ccorctsr

* First described by Patry i
Lyagoubi and Tassinari &

Continuous Spike and Waves during Slow Sleep

Non structural
Focal epilepsies
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Sleep regulation

Acetylcholine high high low

Sleep development E—— righ ow

Dopamine high high low
Norepinephrine high none low
Histamine high none low
GABA none low high
Orexin high none none
MCH low high low

s Change in sleep
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Is sleep necessary for
cognitive function and et e I
intellectual development?

« The same neuronal
networks are used for
both the processing
and the long-term
storage of information 10,

Difference in recalled word-pairs
! =) - ~

Children Adults

« Maturational changes
in the cortex occur in
tandem with the
maturation of sleep

Difference in recalled card location
s e o
=
—H
—l

Children Adults

Wilhelm and Diekelmann 2008

Synaptic homeostasis

\ Grand loop through the environment

Wake/Sleep
eyveles
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Sensory low LC
disconnection firing

S D ,

Motor
disconnection

Tononi and Cirelli Neuron 2014

Active system consolidation
A

Experienced Episodes

Moélle and Born Prog Brain Res 2011

Sleep, epilepsy and cognition




Role of anti-epileptic drugs
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Epilepsy & Cognition — the role of sleep
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Impaired slow wave sleep downscaling in encephalopathy with status epilepticus

during sleep (ESES)
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Memory consolidation in sleep — a paradigm

sister - girl
zebra - donkey

sister - ?
zebra - 7

bubble - ?
hand - ?

bubble - soap
hand - arm

Chan et al. Epilepsia 2017

Participants

Patients (n=22) Controls (n=21) p
Descriptive statistics
Age (years) 11.5 (+/-3.0) 10.6(+/-2.8) 0.34
Sex (females, males) 8,14 12,9 0.18
FsiQ 88.4(+/-11.3) 115.3(+/-12.9) <0.001

Epilepsy characteristics

Age of seizure onset (years) 5.3(+/-4.1)
Duration of seizures (years) 6.1(+/-2.8)
MRI findings

No lesion 32%

Focal cortical dysplasia 32%
Mesial temporal sclerosis 9%

Low grade tumour 9%

Other lesion 18%
Seizure frequency

Daily 22%
Weekly 41%
Monthly 14%

<1 per month 23%
Seizure localisation

Frontal 13%
Temporal 27%
Fronto-temporal 23%
Central 5%
Parietal 5%
Undetermined 27%




Sleep quality

Patients had worse sleep habits on CSHQ (p=<0.001)

During the ‘sleep’ interval, patients slept less than
controls (p=0.002), and the deficit was in N3 (p=0.04)
and REM (p<0.001), rather than light sleep (p>0.6 for
both N1 and N2).

Five patients had seizures during the ‘sleep’ interval
while 2 had seizures during the ‘wake’ interval

Summary

* Complex relationship between sleep, epilepsy and
cognition

* Compounded by antiepileptic drugs

* sleep-related memory consolidation may serve as
a compensatory mechanism to maintain cognitive
function

* ?role for duration/increasing slow wave sleep

Sleep ben: ™

Verbal task

tention score (%)

-25

Sleep related benefit correlates

Memory consolidation enhanced with SWS .

by sleep
20

o

sleep-related memory consolidation may serve
as a compensatory mechanism to maintain cognitive function

40

20

Sleep benefit

L]
0 o._'- o

in agreement with predictions,
a higher interictal discharge load during sleep was
associated with a lesser contribution of sleep to memory
consolidation.

Memory rete

° 25 5.0 7.5
0.0 0.5 1.0 1.5 2.0

10.0 125

Chan et al., Epilepsia 2017; 58: 456-466



