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What is SUDEP?

►Devinsky O, Hesdorffer DC, Thurman DJ, Lhatoo S, Richerson G. Sudden unexpected death in epilepsy:
epidemiology, mechanisms, and prevention. The Lancet Neurology. 2016 Sep 1;15(10):1075-88.
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SUDEP epidemiology
SUDEP, Some facts:

► PWE have 3x increased mortality.

► PWE are 24x more likely to die of

sudden death.

► SUDEP is the commonest cause of

death in epilepsy.
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zRisk Factors for SUDEP
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The evidence is low that the following factors are associated 

with altering SUDEP risk::

► Nocturnal seizures (associated with increased risk)

► Any specific AED (none associated specifically with increased risk) 

► LTG use in women (associated with increased risk)

► Never having been treated with an AED (associated with increased risk)

► Number of AEDs used overall (associated with increased risk)

► Heart rate variability (not associated with increased risk)

► Extratemporal epilepsy (associated with increased risk)

► Intellectual disability (associated with increased risk)

► Male gender (associated with increased risk)

► Anxiolytic drug use (associated with increased risk)  
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The evidence is very low or conflicting that the following 

factors are associated with altering SUDEP risk:

► Overall seizure frequency when evaluated by using all seizure types  

► Medically refractory epilepsy vs not having well-controlled seizures defined 

as no seizures for the past year

► Monotherapy vs polytherapy

► CBZ, PHT, or VPA levels that are above, below, or within the reference range 

► Psychotropic drug use

► Mental health disorders, lung disorders, or alcohol use

► LTG use in people with highly refractory epilepsy

► Frequent changes in AEDs 

► Therapeutic drug monitoring
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►Novak JL, Miller PR, Markovic D, Meymandi SK, DeGiorgio CM. Risk assessment
for sudden death in epilepsy: the SUDEP-7 inventory. Frontiers in neurology. 2015
Dec 9;6:252.
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A novel SUDEP-3 inventory comprising GTC seizure frequency, seizure

frequency, and intellectual disability (p < 0.001) outperformed the SUDEP-7

inventory (p = 0.010) in predicting SUDEP.
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SUDEP awareness

o Family and Community Involvement: Need for Education

o Reducing Seizures and Monitoring Can Save Lives

► Control seizures as best we can

► Stay with patient during recovery period

► Ensure nothing obstructing their breathing

► Position – Lie in recovery position , sleep on back

► Stimulate patient after a seizure

► Administer oxygen if necessary

► Consider nocturnal alarm , monitoring device , supervision
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zSUDEP genetics

► Preliminary studies suggest that SUDEP victims have

higher rates of pathogenic or potentially pathogenic

variants in genes that affect neuroexcitability and

cardiac rhythmicity.

► It is unclear whether any of the epilepsies associated

with genetic disorders (eg, mutations in SCN1A and

DEPDC5) confer an increased SUDEP risk independent

of seizure severity and frequency.
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SUDEP mechanisms
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o SUDEP pathological changes:

► focal myocardial fibrosis 

►moderate to severe pulmonary congestion and edema

o SUDEP is a heterogeneous event, typically occurring in a critically 
obtunded postictal phase of a generalized tonic-clonic seizure.

o possible combinations includes:

► respiratory dysfunction

► arousal failure

► non-tachyarrhythmic cardiac dysfunction

►postictal generalized EEG suppression 

►autonomic dysfunction

►Brainstem neurotransmitters and neuromodulators
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SUDEP biomarkers

►PGES

1. Not all generalized tonic-clonic seizures produce PGES, even in

the same patient.

2. Not all SUDEP studies.

3. More common in convulsive seizures with bilateral, symmetrical

tonic arm extension.

4. Duration can vary widely.

►Neuroimaging ????
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► ortex), and midbrain/cerebellar/brainstem sitesortex), and midbrain/cerebellar/brainstem sites

Structural Imaging Findings:
Evidence from morphometry and cortical thickness studies in SUDEP and at-risk groups (i.e.,

patients with GTCS) demonstrates:

► Reduced volume and cortical thinning in thalamic (primarily within posterior portions),

frontal (medial and orbital cortex ) and midbrain/cerebellar/ brainstem sites.

► Increased volume and regional cortical thickness appear in limbic regions, primarily

anterior mesial temporal, especially the amygdala, and cingulate structures, the insula,

and sensory areas.
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►Causal link between volume

changes and autonomic and

respiratory dysfunction is yet to

be established in the SUDEP.
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Functional Imaging Findings
► Studies investigated patients at high and low risk for SUDEP,but no resting-state

fMRI studies to date have included cases of actual SUDEP.

► Overall, RS-fMRI has provided insights into connectivity changes in patients at

high risk of SUDEP which indicate altered communication among key brain

regions contributing to autonomic and breathing regulatory processes.
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► The reason that SUDEP happens more during the night is likely

multifactorial involving both situational factors, such as being

unattended, and physiological changes due to the influence of sleep

and circadian rhythms.

► When the factors associated with being without a witness and prone

are added to the mix along with the potential effects of sleep and

circadian phase SUDEP might be more likely.
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► This study shows that protection conferred by the KD on mortality

in our DS mice is not due to an antiseizure effect.

►One possibility is that the KD prevents the propagation of seizures

from the forebrain to brainstem nuclei that are critical for

cardiorespiratory control.
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► People with epilepsy should have an annual seizure safety risk

assessment at primary care.

► An earlier interim assessment needs to be triggered if any person with

epilepsy presents with: decline in seizure control, alteration to AEDs or

relevant medications, change in comorbidities in particular use of

alcohol or other substances or with psychiatric issues.
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►https://sudep.org/checklist

►https://sudep.org/epilepsy-self-monitor
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Thank You for Your 
Consideration


