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Presentation Objectives

• Discuss factors affecting risk stratification 

of seizure disorders for both disability and 

life underwriting
• Clinical

• Diagnostic

• Treatment

• Lifestyle



Brief History of Epilepsy

• 4500-1500 BC: described in Ayurvedic literature 
(‘apasmara’ = loss of consciousness)

• 1000 BC: described in a Babylonian tablet as 
supernatural

• 400 BC: Hippocrates’ monograph disputes supernatural 
cause

• 130-200 AD: Galen theorized it a brain disorder with 
manifestations governed by the moon (‘luna-tics’)

• 1494: Malleus Maleficarum links seizures with witchcraft

• 1800s: John Harvey Kellogg (of corn flake fame) 
attributed epilepsy to masturbation

Temkin. The Falling Sickness: A history of Epilepsy from the Greeks to the 
Beginnings of Modern Neurology. 2nd ed. 1971. The Johns Hopkins University 
Press



Epilepsy: Victorian Attitudes



Epilepsy: Pre-eminence of 

Science 
• “an excessive and disorderly discharge of 

central nervous system tissue on muscle”

– John Hughlings Jackson MD, 1870
– Motor (convulsive)

– Sensory

– Autonomic

– Psychic



Seizure Disorders: Defining Terms

• Epilepsy

– A) 2 unprovoked seizures 24 hrs apart

– B) 1 seizure within the context of a 
predisposing cause



Seizure Disorders: Defining Terms

• Partial (focal) seizures – focal onset
• Simple – no alteration of consciousness

• Complex – impaired consciousness

• Generalized seizures – bilateral onset, 
presumption of impaired consciousness

• Secondary generalization of partial seizures

• Absence (petit mal)

• Tonic +/- clonic (grand mal)

• Juvenile seizure disorders

• Pseudoseizures



Seizure Disorders: Defining Terms

• Idiopathic
• No demonstrable neuropathology

• Often genetic, early life onset

• Symptomatic
• Anatomy or pathology abnormal

• Often adult onset, focal seizures

• Cryptogenic
• Unidentified etiology, presumed symptomatic

• Decreasing with improved imaging

• (Provoked)



Electroencephalogram

• “excessive and disorderly 
discharge” of cortical 
neurons

• Anticonvulsants have one 
(phenytoin, 
carbamazepine) or more 
(lamotrigine, valproate) 
mechanisms of action 

• Asymptomatic interictal 
spikes may be present

• Absence of epileptiform 
discharges does not rule 
out a seizure disorder



Alternative AED Uses

• Valproic acid: psychiatric, analgesic

• Carbamazepine: psychiatric, analgesic

• Gabapentin: psychiatric, analgesic, menopausal sx

• Lamotrigine: psychiatric, analgesic

• Topiramate: psychiatric, analgesic, substance abuse, 
obesity

• Levetiracetam: psychiatric, autism, Tourette syndrome

• Primidone: essential tremor, LQTS

• Phenobarbital/ethosuximide/phenytoin: AED only



Nonpharmacologic Seizure 

Management
• Surgery

• Usually done for intractable epilepsy

• Generalization improvement

• Focal seizures may not be ameliorated and may worsen

• Residual neurological deficits possible

• Best outcomes: unilateral temporal or hippocampal loci

• Vagal nerve stimulation
• Palliative not curative

• Focal seizures

• Dietary modification
• Ketogenic diet

» Mimics starvation – little or no carbs (Crisco)

» Best if NPO using G-tube

• Cannabis



Occupational and Lifestyle 

Precautions

• Motor vehicle operation

• Water
• Swimming

• Bathing

• Boating

• Heights

• Fire (esp. cooking-related burns)

• Power tools

• Sports



Age and Incidence of Epilepsy



Prevalence of Epilepsy in the 

USA
• 1% adults (≥18 yo) have active epilepsy

• 150,000 to 160,000 new adult cases per 

year

• Approx. 2.4 million adults afflicted with 

epilepsy

CDC website



Epileptic Syndromes - Infancy

• Seizures within 24-48 HOL are often indicative 
of severe cerebral insult

• Benign familial & idiopathic neonatal convulsions
• Begin 48-72 HOL and remit by 2-6 mos

• West Syndrome/Infantile Spasm
• May be symptomatic (75%), cryptogenic, or idiopathic

• 90% before 12mos, peak 4-6 mos

• Recurrent trunk/limb flexion “salaam seizures”

• Hypsarrhythmia (severely disordered EEG)

• Intellectual impairment, seizure disorder, autism spectrum 
disorder



Epileptic Syndromes – Infancy

• Febrile Seizures
• 5% of kids ages 6mos – 5 yrs

• Simple: <15 min, single occurrence per febrile 

episode, 75%

• Complex: >15min or multiple times within a febrile 

episode, 25%

• 2x risk for future epilepsy if complex or 

symptomatic (about 2-3/100)

• Genetic etiology – look for family history



Epileptic Syndromes - Childhood

• Lennox-Gastaut syndrome
• Poor prognosis

• West syndrome development

• Rolandic epilepsy
• Benign childhood epilepsy w/ centrotemporal spikes

• Auto dominant, onset 5-9yo, disappears during adolescence

• Majority occur while asleep or upon awakening

• Control w/monotherapy, if any

• Absence (petit mal) seizures
• Onset 4-8yo

• 3Hz spike-and-wave pattern diagnostic

• Good AED response

• Seizures may remit or change character (GTCS, JME)

• Early onset, responsive to therapy, nl EEG background – good px



Epileptic Syndromes - Adolescence

• Trauma

• Substance abuse

• Juvenile myoclonic epilepsy

• Autosomal dominant, incomplete penetrance

• Peak incidence 12-18 yrs

• Complex seizure disorder in most

• Control w/low dose monotherapy

• Lifelong seizure risk



Epileptic Syndromes - Adulthood

• Cryptogenic

• Trauma

• Intracranial mass lesions

• Intracranial vascular lesions (blood is 
epileptogenic)

• Infections

• Metabolic encephalopathies

• Substance abuse



Pseudoseizures

• Psychogenic nonepileptic seizures

• 20-50% of referrals to tertiary epilepsy 
centers

• Conversion disorder, rarely factitious

• Typically begin in adolescence but 
incidence in all ages; 70% female

• Dx by video-EEG monitoring (gold std), 
provocative techniques, and CPK & 
prolactin measurement



Status Epilepticus

• Continuous seizures for >1 hour

• Neuronal death: combination of systemic and 

CNS- specific factors (intraneuronal calcium)

• Mortality increases with age

• Frequently the initial presentation in children

• Mortality risk is defined by age, etiology, and 

ability to achieve control



Sudden Unexpected Death in 

Epilepsy (SUDEP)
• Defined as SUD with or without evidence of a seizure in 

a person without identified status epilepticus or 
toxicological, traumatic, anatomical cause

• Cardiopulmonary etiologies postulated

• Low incidence in community-based cohort: 0.35-
2.7/1000 p-yrs
Lhatoo SD, et al. Epilepsia 2005;46 s11:36

• Risk factors
• Males, age 20-40

• GTC seizures, polytherapy

• Treatment noncompliance

• Alcohol

Hesdorffer DC, et al. Epilepsia 2011;52:1150



Epilepsy-related Mortality

• Japanese population of an epilepsy center (1765); 43 
deaths over an 8-year period
– Accidents 30% (drowning & head injury)

– SUDEP 23%

– Status epilepticus 16%

– Suicide 14% (all temporal lobe epilepsy)

– Other 16%
Fukuchi T, et al. Epilepsy Res 2002;51:233.

• Other community-based studies in Western countries 
show most of the mortality in accidents and “other” (CNS 
tumors, vascular disease, pneumonia)
Lhatoo SD, et al. Epilepsia 2005;46 s11:36



Epilepsy-Related Mortality:

Response to Treatment

• 890 newly dx 8/91 => 5/01; f/up until 10/03

• Age-gender match to general population 

(Scotland) ; avg age 31

• Overall SMR 1.42 (n=890;d=93)
• Tx non-responders SMR 2.54 (n=318; d=42)

• Tx responders SMR 0.95 (n=462;d=41)
Mohanraj R, et al. Lancet Neurol 2006;5:481



Epilepsy-Related Mortality:

Specific Study Population
• CA Dept. of 

Developmental Services
– 80,682 persons, ages 5-65 

yo: 47K w/epilepsy out of 
506K total [p-yrs], 266 
epilepsy deaths out of 1523 
total

– No assist for gait/stairs; ≤ 
moderate MR; no 
“degenerative illnesses” or 
“idiopathic epilepsy” 
(presumably genetic)

– Epilepsy prevalence 10X 
general population

Strauss D, Shavelle R, et al. JIM
2003;35:155

MR EDR

Epilepsy w/o Events <12 

mos

111% 0.3

Epilepsy w/ Event <12 

mos (not GTC)

237% 3.0

GTC <12 mos 293% 5.3

Status epilepticus <12 

mos

371% 6.4

CDDS pop w/o epilepsy 

c/w CA gen’l pop

171% 1.1



Success of Treatment 

Response
• 47% sz-free 1st AED monotherapy

• 13% sz-free 2nd AED monotherapy

• 1% sz-free 3rd AED monotherapy

• 3% sz-free AED polytherapy

• 36% not sz-free after all AED trials

Kwan P, et al. NEJM 2000;342:314



Seizure Recurrence After AED 

Withdrawal
• Poor prognostic factors

• Abnormal (sleep-deprived) EEG

• Abnormal brain MRI

• Poor control with monotherapy (medically refractory = failure of 2 
drugs alone or in combo)

• Genetic etiology

• FHx of seizure disorder

• Risk windows for relapse after AED withdrawal
• 75% recur in the first year after withdrawal

• 50% who have a recurrence do so in the first 3 mos

• 70% of pre-adolescents (≤12yo) & 60% of adults who are seizure-
free x several years (2-5 yrs, mean 3 yrs) and w/o negative 
indicators will remain seizure-free off AEDs)

Neurology 1996;47:600



Marijuana Pharmacology –

Defining Terms
• Cannabinoids

– Pharmacologically active 
compounds

• Botanical/pharmaceutical
– Δ-9-tetrahydrocannabinol 

(THC)
• Psychoactive

• ?Therapeutic

– Cannabidiol (CBD)
• Nonpsychoactive

• Therapeutic

• Endocannabinoids
• Anandamide

• 2-arachidonylglycerol





CBD in the CNS

CNS Neuron

Excitation

Inhibition

Action Potential

Generation

CNS Neuron

Excitation

Inhibition

Action Potential

Generation

CBD

Cannabidiol interacts with CB1 receptors 

and reduces hyperexcitability

and increases inhibition



Marijuana-derived 

Pharmacoepia
• Available FDA-approved

• Dronabinol (Marinol®) - THC

• Nabilone (Cesamet®) - CBD

• CBD purified (Epidiolex®)

• Available Canada & some EU members
• Nabiximol (Sativex®) – 1:1 THC:CBD

• Dispensary Preparations
• Pills, gummies, cocktails, oils, tinctures, liquids

• On-line CBD preparations are over-labeled
JAMA 2017;318:1708

FDA Warning letter 2017

New York Times Op-Ed, Friedman RA, 12/26/18



Epilepsy Treatment with 

Cannabinoid
• Mesopotamia 1800 BC

• In vivo and in vitro anti-seizure activity

• Lack of prospective or RCTs

• Dueling anecdotal & case reports

• AAN: no convincing evidence for efficacy
Neurology 2014;82:1556



Epilepsy Treatment with 

Cannabinoid
• Class 1 evidence that CBD reduces seizures in 

Lennox-Gastaut & Dravet syndromes
Devinsky O et al. NEJM 2018;378:1888 (LGS)

Devinsky O et al. NEJM 2017;376:2011 (Dravet)

• Lack of evidence for CBD efficacy in other 

epilepsies

• Preparation (THC:CBD) and delivery 

(transdermal vs. oral) of CBD affects efficacy



Approach to Epilepsy Risk 

Assessment
• Age

• Occupation/Avocation/MVR

• Seizure type
• Focal vs. generalized

• Simple vs. complex

• Seizure Control
• Frequency

• Number of AEDs in use (monotherapy vs. polytherapy)

• Altered neuroanatomy
• Brain injury/depressed skull fx

• Encephalitis

• SDH/AVM

• CVA



Approach to Epilepsy Risk 

Assessment - Mortality
• Etiology best predictor

• Highest risk first 2 years after dx

• Seizure-free status > 12 mos begins the 

approach to baseline mortality for the 

studied cohort

Additional resources:

Trinka E et al. Epilepsia 2013;54:495

Nevalainen O et al. Neurology 2014;83:1968



Approach to CBD & Epilepsy Risk

“I gotta guy…..”

• Evidence for CBD efficacy only established for 

defined epilepsy syndromes

• American Academy of Neurology position is that 

broad efficacy has not been established

• Commercial dispensary products are over-

labeled (some do not contain the advertised 

ingredients)

• Apart the FDA-regulated prescription drugs, 

unregulated “CBD” products are often 

contaminated by THC



Case Presentation

Epilepsy



Case #1

• 34yo male applicant seeks life coverage with waiver of 

premium. On the Part 2, he mentions TBI with hospitalization 

3 yrs PTA. No other medical hx is noted. He is on no meds. 

You obtain an APS in which you learn he was the sole 

occupant of a car which collided with a tree on an icy road. 

Tox screen neg & BAL  0. ED intake notes parameds found 

him slumped over the now deflated airbag, unresponsive and 

“twitching”. He was loaded with phenytoin and intubated.

• Imaging showed few scattered punctate hemorrhages but no 

SDHs, cerebral contusions or skull fractures. He completed 

his acute hospitalization and post-acute rehab within 3mos 

after injury and was transitioned back to full-time work.



Case #1

History is as stated and…..
• …..there are no documented seizures after those observed in 

the field. EEG done during rehab showed no irritable foci. You 

note that the phenytoin was discontinued after the first week 

of acute hospitalization.

– How do you view the seizure risk 3yrs out? 10 yrs out?
• Life?

• DI? 

– What if you get a plan-F MIB code for marijuana positive insurance 

specimen; does that change how you approach underwriting the seizure 

risk?
• Life?

• DI?



Case #1

History is as stated and…..
• …..since the accident, although independent for all 

compulsory & instrumental ADLs, he has been unable to fully 

transition back to work. He is under the care of a psychiatrist 

and a neurologist, the latter continues to prescribe an AED. 

The client is seizure-free on the AED though video-EEG 

monitoring off AED demonstrates dissociation between brain 

and spontaneous motor activities. What is the nature of the 

risk now?



Case #2

• 34 yo male applies for coverage with a clean-sheeted Part 2. 

As part of your age/amount requirements, a prescription 

database check shows ongoing carbamazepine scrips. The 

underwriting file documents that he was born in El Salvador.

• The underwriting file contains a PCP APS. Only “seizure 

disorder” is listed as a diagnosis. The PCP prescribes the 

client’s AED and follows the levels.

• The APS contains an MRI +/- Gd dated 6 years prior to the 

date on the Part 2. It shows a single,  non-enhancing T2 

hyperintensity at the parieto-occipital grey-white junction; 

ventricle size is nl  

• Given what you know, what is a likely cause of his seizure 

disorder?



Case #2

Neurocystercercosis
• Ingestion of eggs of Taenia solium

• Epilepsy most common of a variety of 

neurological signs & symptoms

• Calcification = epileptogenic focus

• Seizures improved with anti-parasitic tx 

and usually controlled with monotherapy

• No guidelines on duration of AED tx


