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https://www.wordclouds.com/

Learning Objectives

Learners should be able to:
behavior and mood

mood

(ﬂ_)AES 2024

- Identify common co-morbidities of epilepsy with regards to

+Use a multifaceted and nuanced approach to behaviors and
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Disruptive and Harmful Behaviors in A
Neurodevelopmental Disorders and Epilepsy

+ Disruptive and harmful behaviors: » Other behaviors

- Aggression: Physical or verbal hostility - Social withdrawal
towards others

- Anxiety

- S_e!f-anury: Beha_wors such as head-banging, Depression

biting, or scratching oneself

. - Difficulty-concentrating

- Tantrums: Intense emotional outbursts )

characterized by crying, screaming, or - Negative self-talk

physical aggression A\
- Hyperactivity: Excessive movement and

difficulty staying still
- Impulsivity: Acting without thinking, which

can lead to risky behaviors
- Repetitive Behaviors: Repeated actions or

rituals that can interfere with daily function

American Epilepsy Society | 2024 Annual Meeting | Los Angeles, CA | #AES2024
Austin J, Epilepsia 2017 | Dunn DW, Neurology 1999 | Dunn DW, Seizure 1997
é

Behavioral and Mood Problems are Common!

- 25-45% range of psychosomatic and behavioral challenges in our
children with epilepsy (CWE)

*These are often not recognized in a clinical visit in the office

*These can precede the diagnosis of epilepsy and persist after
the diagnosis of epilepsy

*There is a bi-directionality between mood/behavioral disorders
and epilepsy

- Present independent of seizure control (but are higher in
certain epilepsy syndromes)

N\
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Aaberg KM Pediatrics 2016 | Austin JK, Pediatrics 2001 | Hesdorffer DC, Annuals of Neurology 2012 | Oh A, Epilepsy & Behavior 2017
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High Incidence of Comorbidities in CWE: Population Study h

* Norwegian Patient Registry between
2008-2013 >1 comorbid disorder 78.3%  30.3%

+ Children with epilepsy (CWE) were Developmental and/or  42.9% 6.6%
compared to general child population  psychiatric disorder

(GCP) Neurologic disorder 41.3 2.5%
* 6,635 children with epilepsy Medical disord o 1o
: eadica Isoraer 1% 4%
compared to 1,125,161 children
Category CWE (N = 6635) GCP (N=1125161) CWE vs GCP \
Disorders N % N % OR (99% CI)
Developmental/psychiatric disorders 2847 429 74 086 6.6 9.4 (8.7-10.0)"
Disorders of psychological development (including autism) 1414 213 21787 19
Autism 516 78 7104 0.6 10.7 (9.5-12.1)
Intellectual disability 1126 17.0 4583 04 41.0 (37.3-45.0)
ADHD 801 12.1 21872 19 5.4 (48-5.9)
Behavioral/emotional disorders (except ADHD) 698 10.5 28 941 286 36(32-39)
Unspecified developmental delay 494 75 11834 1.1 8.2 (7.3-9.3)
Anxiety 99 1.5 5463 0.5 23(18-3.0) A
Depression 72 1.1 4873 04 1.8 (14-25)"
American Epilepsy Society | 2024 Annual Meeting | Los Angeles, CA | #AES2024

Aaberg KM, Pediatrics 2016

B
7.0 0 e Psychiatric & behavioral disorders (GROUP) === Hyperkinetic syndrome of childhood

- Large d ata ba se Of commercia I Anxiety & emotional disturbances Depression
g
claims between 2009-2013 in 60 conduct disorder Autiom

=—Behavioral problem

the US looking at diagnosis

codes for newly-diagnosed
cases of epilepsy

« 7,654 children had newly
diagnosed epilepsy out of a total
of 6,107,678 children

* “neurobehavioral comorbidities
were significantly more
prevalent in children with newly 10
diagnosed epilepsy, 2.5 times

o
=)

High Incidence of Comorbidities in CWE:
Preceding Medication Initiation

&
=}

3.0 27 54 27

% children with comorbidities

»
1=}

the rate of children without o0 o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
epilepsy" - prior to Startlng Age of epilepsy incidence (year)
anti-seizure medications _ _ ‘ _
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High Incidence of Comorbidities in CWE: Preceding
Medication Initiation

- Single-center retrospective - l““i[“1°}"“"i"“‘“<j“” = “%’k‘“’ﬁ”’ (G
H B B B B B B B = = 95 |05 i | 5.5 jﬂ 56
chart review of 380 youths B EEE DN W ms w .

with epilepsy with completed &5 . 21 19
Behavior Assessment System

for Children - Parent Rating
Scale (BASC-2:PRS) and
Pediatric Epilepsy Side Effect
Questionnaire (PESQ)

« Overall baseline elevated

symptoms prior to ASM £
imitation

Younger age and baseline
hyperactivity were associated
with increased levels of ASM
behavioral side effects FIGURE 1 Baseline psychological functioning at-risk and clinical elevations (N = 380)

- Independent of ASM ‘

American Epilepsy Society | 2024 Annual Meeting | Los Angeles, CA | #AES2024 9
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Guilfoyle SM, Epilepsia 2017

Screening is Key!

- Meta-analysis of 27 studies looking at anxiety
and depression in people with epilepsy found:

—A pooled prevalence of anxiety and
depression was at 20.2% and 22.9%,
respectively

—Unstructured clinical assessment yielded
8.1% versus prevalence of 27.3%
compared in a structured clinical interview for
diagnosis of anxiety

—Epilepsy duration, polypharmacy of ASM and
presence of medication-resistant epilepsy did —
not have bearing on the diagnosis rates of
anxiety and depression

American Epilepsy Society | 2024 Annual Meeting | Los Angeles, CA | #AES2024 11
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Important to Not Only Screen But Follow Up!
i . . Non-pharmacological
Antidepressive treatment Depression related ASM b ol
intervention
100%
80%
54
60% 7 75
92
40% 17
20% 14 =
20 745)
0% 2
19-29 >29 19-29 >29 19-29 >29
BDI score
M Kept on antidepressant W Still no antidepressant M Depression related ASM changes W Counseling & recommendation W Left with recommendations
M Antidepressant introduced M No depression related ASM changes | Psychiatrist counseling M None
BDI - Beck Depression Index
Moderate Depression score 19-20 Severe Depression score >29
American Epilepsy Society | 2024 Annual Meeting | Los Angeles, CA | #AES2024 12
von Wrede R, Epilepsia 2024

Bi-directionality of Epilepsy and Psychiatric Disorders

Depression Anxiety
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Social Context Matters - Adverse Childhood Experiences

Five of the nine ACE exposures
were associated with an
increased risk of epilepsy
diagnosis - even when
ADHD, mental health
diagnosis,
behavioral/emotional
difficulties were considered

+  Food and housing insecurity
+ Domestic violence
+ Community violence

« Incarcerated household
member

»  Household member with
mental illness

Anto M, Neurology Clinical Practice 2023

Table 5 Association of Current Epilepsy or Seizure
Disorder Diagnosis With Current ADD/ADHD;
Taking Medication for ADD/ADHD, Autism/ASD
or Other Emotional/Behavioral Difficulties; and
Mental, Emotional, Developmental, or
Behavioral Problems

Table 6 Association of Current Epilepsy or Seizure
Disorder Diagnosis With Cumulative ACE Score
When Controlling for These? (n = 59,963)

0Odds ratio

Demographic variable [95% CI] p Value

C ive ACE score when

Odds ratio

controlling for

1.14[1.07,1.22] <0.001

Taking medication for
ADD/ADHD, autism/ASD, or other

1.14[1.07,1.21]  <0.001

emotional/behavioral difficulties

Mental, emotional, developmental, or 1.14[1.06, 1.21]  <0.001

problems

Demographic variable [95% CI] p Value Current ADD/ADHD
Current ADD/ADHD 3.07[2.39,3.94] <0.001

Taking medication for 3.32[2.60,4.24] <0.001

ADD/ADHD, autism/ASD, or other

emotional/behavioral difficulties

Mental, emotional, developmental, 9.22(7.22,11.77] <0.001

or behavioral problems

American Epilepsy Society | 2024 Annual Meeting

2 Adjusted for age by year, race, income level, insurance status, and sex.
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Hypothesized Behavior Mechanism in
Neurodevelopmental Disorders

* Up to 40% of children with
autism spectrum disorder
have aggressive or self-
injurious behavior

* Proposed mechanisms:

— Operant conditioning:
Antecedent > Behavior >
Consequence(s)

— Provoking factor: Setting
event > Antecedent >
Behavior > Consequence

— Interoception: Dysregulated
processing of sensations
such as pain/discomfort,
hunger, thirst

Edelson SM, Journal of Personalized Medicine 2022

Setting Event Antecedent Behavior Consequence
Stomach > Math task > Aggression > Escapes working
Pain on task
Setting Interoceptive
Event Responsivity Antecedent  Behavior Consequence
Stomach >  High > Mathtask > Aggression >  Escapes
pain working on
math task
Stomach > Low > Mathtask > No > Works on
pain aggression math task
Stomach > Unableto > Mathtask > Aggression > Escapes
pain locate pain working on
math task
Stomach > Not > Mathtask > No > Works on
pain impaired aggression math task

American Epilepsy Society | 2024 Annual Meeting | Los Angeles, CA | #AES2024
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Common Co-morbid Conditions - Identify to Treat!

_ Neurological Developmental/psychiatric

Gastrointestinal disorders Cerebral palsy Autism spectrum disorder
Nutritional and bone health Headache and migraines Intellectual disability

Hearing and vision impairment Neuropathic pain ADHD

Sleep Anxiety

Metabolic disorders Depression

Infectious causes Sensory processing disorders
Dental

American Epilepsy Society | 2024 Annual Meeting | Los Angeles, CA | #AES2024
Aaberg KM, Pediatrics 2016 | Oh A, Epilepsy & Behavior 2017
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Migraines are Common in CWE

* Peri or post-ictal phenomenon in seizures
*Seen in up to % of children with epilepsy

-"Only 50% of patients with weekly or greater migraines had
documented discussions regarding headaches with their
neurologist” (Kelley et al, Neurology 2012)

- Risk factors - older age (>10 years), certain epilepsy types
*Not more common in those with intractable epilepsy
*More common after epilepsy diagnosis

American Epilepsy Society | 2024 Annual Meeting | Los Angeles, CA | #AES2024
Kelley SA, Neurology 2012 | Oakley CB, Current Pain and Headache Reports 2014

-

19
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Bi-directional Impact Between Sleep and Epilepsy

* Sleep apnea, periodic limb movement disorder, and other
sleep disorders are more common in people with epilepsy

* Poor quality or insufficient quantity sleep can increase

» Addressing sleep is key for both epilepsy and sleep
- Consider sleep medicine referral early in epilepsy course
American Epilepsy Society | 2024 Annual Meeting | Los Angeles, CA | #AES2024
https://epilepsysociety.org.uk/sites/default/files/2020-08/Chapter18Eriksson2015_0.pdf

seizures, impact mood and behavior, daytime fatigue,
cognition and significantly impact quality of life
« Interictal EEG and its role on sleep
- Certain epilepsy syndromes are characterized by seizures N
arising from sleep
optimization

Anti-seizure Medications Can Impact Sleep

Table 1. Effect of antiepileptic drugs on sleep.

Effect on sleep Effects on sleep disorders

Sleep Sleep Stagel  StageIl  Stage Il REM  Improves/ Worsens

efficiency latency treats
Phenobarbitone 1 { - ] 0 l Sleep onset OSA

insomnia

Phenytoin 0 l 1 i ] Oor | Noneknown Noneknown
Carbamazepine 0 0 0 0 0 0 RLS RLS
Valproate - 0 1 l 0 0 None known  OSA"
Ethosuximide - - 1 - 1 None known  None known
Gabapentin 0 0 0 0 1 1 RLS OSA*
Lamotrigine 0 o' 0 1 1 1 None known ~ None known
Topiramate 0 l 0 0 0 0 OSA* None known
Tiagabine - - - 1 - Insomnia None known
Levetiracetam - 4 - None known  None known
Pregabalin 1 - 1 - None known  OSA"

0, no change; -, not reported; 1, increase; |, reduction; OSA, obstructive sleep apnoea; REM, rapid eye
movement; RLS, restless leg syndrome

* . .

Due to change in weight
TLamotrigine may be associated with insomnia (clinical observation but rarely reported in the
literature)

American Epilepsy Society | 2024 Annual Meeting | Los Angeles, CA | #AES2024
https://epilepsysociety.org.uk/sites/default/files/2020-08/Chapter18Eriksson2015_0.pdf
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Sudden Unexpected Death in Epilepsy Patients (SUDEP) ¥

+ Motor convulsive s, g %%

. .. AP = 0.69, 95% Cl; 0.53-0.85
Selzures arising

from sleep are 70
the most 60
significant risk 50
& 40
faCt(t):rI:] fgr;RSL# D65P - 30 18.65 (7.60-45.76) 3.31(1.44-7.61) \
- WI (0] e Does not
if sleeping alone 20 Ref sharetbedroam
= - Shares bedroom
0 GTCS No GTCS
American Epilepsy Society | 2024 Annual Meeting | Los Angeles, CA | #AES2024
Sveinnson O, Neurology 2020

Epilepsy and its Role in Behavioral and Mood Changes
- Type of epilepsy matters!
—Etiology of epilepsy
« Structural | Genetic | Metabolic | Auto-immune
—Epilepsy syndromes
- Developmental and epileptic encephalopathies | Self-limited \
epilepsies | Variable age
—Focal epilepsies - Temporal lobe epilepsy can have peri-ictal

psychosis and interictal psychosis

- Early referral to epilepsy surgery or consideration of
ketogenic/modified Atkins diet after 2 or more ASM are not

=
efficacious %

American Epilepsy Society | 2024 Annual Meeting | Los Angeles, CA | #AES2024 24

Scheffer IE, Epilepsia 2018
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Epilepsy Syndromes and Associated Cognitive and ¥
Psychiatric Impairments
€,

3

Core pathophysiology Core cognitive deficit Core psychiatric deficit

Temporal lobe epilepsy Hippocampus and mesial ~ Anterograde memory Depression and anxiety
temporal lobe
Frontal lobe epilepsy Frontal lobe Executive functions Personality disorders
Benign epilepsy with Sylvian and Rolandic Language abilities Unknown
centrotemporal spikes regions \
Absence epilepsy Thalamocortical network ~ Attention Unknown
Juvenile myoclonic epilepsy  Frontothalamic network  Executive functions Personality disorders
Table 3: Epilepsy syndromes and anticipated cognitive and psychiatric complications
American Epilepsy Society | 2024 Annual Meeting | Los Angeles, CA | #AES2024
Lin JJ, Lancet 2012

Proposed Pathophysiology of Mood/Behavior and Epilepsy

» Synaptic development
* Limbic system
* Neurotransmitters

o
O o

DHOD

« Interictal/ictal epileptic ,
network 5 g s 2

Grey matteramount
cooo0o00o0O0
CERRENOI &

* GABA receptors

* ASM impact

- Pathophysiology may be
different in those without
epilepsy compared to
those Wlth epllepsy bUt Smaller 2-year white matter expansion and Smaller 2-year grey matter pruning and
research |S Iacklng larger 2-year grey matter pruning -:- larger 2-year white matter expansion |

American Epilepsy Society | 2024 Annual Meeting | Los Angeles, CA | #AES2024 26
Lin JJ, Lancet 2012
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Anti-Seizure Medication Side Effects A

-1/6-1/7 develop side effects Energy
* Medication and mechanism- : \

specific - GABAergic Attention
- Individuals with underlying e ——

psychiatric disorders may be at Cognltlon
more risk

» Distinguishing between
medication side effects,
underlying neurodevelopment
features, and behavior can be
challenging!

Sleep

a

American Epilepsy Society | 2024 Annual Meeting | Los Angeles, CA | #AES2024 27
Chen B, Epilepsy & Behavior 2017 | Glauser T, Epilepsia 2006 | Weintraub D, Epilepsy & Behavior 2007

Drug Psychiatric side effects

Barbiturates (primidone and Depression

phenobarbital) In children and individuals with intellectual disabilities: hyperactivity, iritability,

aggression
Benzodiazepines In children, older adults, and individuals with intellectual disabilities: hyperactivity,
irritability, aggression
Brivaracetam Aggressive behavior, depression, psychosis, but better tolerated than levetiracetam
Carbamazepine Not reported
Eslicarbazepine Not reported
Ethosuximide Psychosis
Felbamate Anxiety, psychosis
Gabapentin In children and individuals with intellectual disabilities: hyperactivity, aggression,
irritability
Lacosamide Not reported
Lamotrigine In individuals with intellectual disabilities: hyperactivity, irritability, aggression
Levetiracetam Irritability, aggression, anxiety, depression, psychosis
Oxcarbazepine Not reported
Phenytoin Psychosis (particularly at high serum levels)
Pregabalin Depression
Rufinamide Not reported
Stiripentol Hyperactivity, irritability, aggression
Tiagabine Irritability
Topiramate Depression, psychosis, irritability
Valproate Not reported
Vigabatrin Psychosis, depression
In children and individuals with intellectual disabilities: hyperactivity, aggression,
agitation
Zonisamide Psychosis, depression, irritability
American Epilepsy Society | 2024 Annual Meeting | Los Angeles, CA | #AES2024 28
Mula M, Continuum 2022
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A Holistic and
Comprehensive
Approach to a
CWE is Key in
Working with
Behavioral and

Intellectual function
Academic achievement
Specific cognitive functions,
eg, attention, executive
function, and memory
Level of function

Age at seizure onset

Age at insult
Reorganization/plasticity
Laterality

Language organization

Cl ical age

Neurodevelopmental
disorders
Autism spectrum
disorder
Attention deficit
hyperactivity disorder
Intellectual disability
Specific learning disorder
Mood
Anxiety/depression

Mood Changes s

seizures.

Psychogenic nonepileptic

Sleep disorders

N

Psychological
/ dimension

Lesion characteristics
Size, location, evolution,
pathology
Seizure load
Epileptic
encephalopathy
Status epilepticus
Frequency
Last seizure
Duration of epilepsy.
Epileptogenic zone
EEG (ictal and interictal)
Medications

Socioeconomic status

Family stress

Peer relationships

School environment

Community knowledge
and acceptance

Genetics
Temperament

only

FIGURE 8-1
An overview of the process of neuropsy

taking into i ion not

ic factors (i
coghnitive, psychological, and social factors.
EEG = electroencephalogram.

il i ion) but also d

intrinsic,
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Structured Tools for Assessing Disruptive Behaviors

1. Aberrant . . . 4. Vineland
: : 2. Child Behavior 3. Conners Rating ; i
Behavior Checklist ; . X Adaptive Behavior
(ABC): Checklist (CBCL): Scale for ADHD: Scales:
Measures Comprehensive Assesses personal

irritability, lethargy,

assessment of
behavioral and

Evaluates ADHD
symptoms and

and social skills

needed for
everyday living.

stereotypic

behavior. related behaviors.

emotional problems
in children.

American Epilepsy Society | 2024 Annual Meeting | Los Angeles, CA | #AES2024
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Assessing for Behavioral and Mood Changes

i&/&& e000
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Management Strategies

» Obtain baseline cognition, behavior and habits

» Use formal screening tools for accurate and timely diagnosis and for
surveillance over time

+ Identify externalizing and internalizing behaviors and associated
triggers

- Identify and treat any reversible medical causes of behavioral
worsening such as presence of migraines or difficulties with sleep

- Identify the epilepsy syndrome and/or the etiology for the epilepsy
which may have associated behavioral or cognitive differences

» Behavioral therapy, cognitive-behavioral therapy (CBT), and family
counseling (parent-child interactive therapy) can be very helpful for
managing behavior

American Epilepsy Society | 2024 Annual Meeting | Los Angeles, CA | #AES2024

33

Take Away Messages

* Behavioral and psychiatric co-morbidities are common!

* Use a multi-disciplinary approach to screen and appropriately
diagnose behavioral and dysregulated emotions are key

—~Treat any co-morbid conditions found that can exacerbate behaviors

and seizures

* Behavioral interventions and supportive therapies can help manage
comorbidities

* Medications for behaviors should be considered only if necessary

American Epilepsy Society | 2024 Annual Meeting | Los Angeles, CA | #AES2024
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