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• “Retired/evolved” pediatric epilepsy physician

• Partners Against Mortality in Epilepsy (PAME) Executive Committee

• Epilepsy Learning Healthcare System (Epilepsy Foundation)

• Pediatric Epilepsy Learning Healthcare System

• American Academy of Neurology Quality Committee

• Consultant: Epilepsy Foundation, Epilog, Epilepsy Study Consortium, 

Neurocrine, UCB
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Chris Donalty
• Diagnosed with epilepsy senior in HS

• Dilantin
• Physician, internet, books- benign disease

• Stetson University

• Freshman year
• Nov, April, August seizures: change to VPA

• Sophomore year
• Depressed, AEs- lethargic
• Dilantin & Lamictal
• “Seizure-free”

With permission Jeanne Donalty



Chris Donalty
• Junior & senior years- continued seizures

• Died February 21, 2002;  21 years old

With permission Jeanne Donalty



Learning objectives

• Discuss the causes of premature death in epilepsy

• Identify preventative measures…..

• Discuss with patients & families the risks……



Learning objectives- revised

• Know that death can result from epilepsy

• Understand what you can do to prevent it

• Talk about it- your patients want you to



Epilepsy- the basics

• Seizures are due to too many brain neurons firing together 
out of control  

• Motor- tonic clonic (”grand mal”), focal
• Impaired awareness: focal, generalized

• Epilepsy (most recent definition)
• Two or more unprovoked seizures
• An identified epilepsy syndrome
• Greater than a 60% change of a second seizure



Epilepsy- the epidemiology

• Up to 10% of the population will have at least one seizure

• 1.2% of the population has active epilepsy = 3.4 million people

• Top 4 neurological disorder (headache, stroke…)



Approach, premature mortality in…

• All people with epilepsy

• Children with epilepsy

• Children with symptomatic seizures

• Children with rare (genetic) epilepsies



Causes of premature mortality related to 
epilepsy
• Underlying cause of seizures

• Suicide

• Drowning

• Medication overdose

• Aspiration pneumonia

• Status epilepticus

• SUDEP



The burden of premature mortality of epilepsy in
high-income countries: A systematic review from the Mortality Task Force of the 
International League Against Epilepsy

Thurman et al. Epilepsia, 58(1):17–26, 2017 doi: 10.1111/epi.13604

For those living with 
epilepsy, the risk of 
dying prematurely 
is 1.7 – 7.5 times 
greater than the 
general population



The burden of premature mortality of epilepsy in
high-income countries: A systematic review from the Mortality Task Force of the 
International League Against Epilepsy

Thurman et al. Epilepsia, 58(1):17–26, 2017 doi: 10.1111/epi.13604

Highest rates at younger ages Highest rates sooner after diagnosis



• 3 x greater risk
• Risk factors

• Age
• Symptomatic cause
• Neuro disability
• Onset- status epilepticus
• Anti-depressant use



JAMA Neurol. 2018;75(8):929-938. doi:10.1001/jamaneurol.2018.0333

unnatural causes (unintentional injury,
suicide, homicide, and iatrogenesis)



Classification of Epilepsy-related Deaths

Devinsky et al, Neurology 2015



Understanding Death in Children with Epilepsy
Pediatric Neurology 70 (2017) 7-15.
Elizabeth J. Donner, Peter Camfield, Linda Brooks, Jeffrey Buchhalter, Carol 
Camfield, Tobias Loddenkemper, Elaine Wirrell



Causes of Death in Children with Epilepsy- all deaths
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Causes of Death in Children with Epilepsy 
non-epilepsy related deaths

Donner et al….Wirrell, 2016



Causes of Death in Children with Epilepsy
epilepsy related deaths

Donner et al….Wirrell, 2016



“Long-Term Mortality in Childhood-Onset Epilepsy”

• Prospective

• Population-based

• 40-year follow-up (since 1964)

• 245 individuals

Sillanpää & Shinnar. N Engl J Med 2010;363:2522-9 



“Long-Term Mortality in Childhood-Onset Epilepsy”

Sillanpää & Shinnar. N Engl J Med 2010;363:2522-9 



SUDEP Definitions

• A sudden, unexpected, non-traumatic death in a person with epilepsy 
without postmortem exam evidence of structural or toxicological 
cause of death

• Definite – with autopsy, no other cause
• Probable – no autopsy, no other cause
• Possible – alternative cause of death, clinical data are lacking

Nashef Epilepsia 1997;38(S11):56-8 Annegers.  Epilepsia 1997 (Suppl 11): S9-12Annegers.  Epilepsia 1997 (Suppl 11): S9-12



“Unifying the definitions of SUDEP”
Key Features

• Specify with or without witnessed seizure
• Specify with or without autopsy
• Include “suffocation”
• Include “dry drowning”
• Specify known competing causes
• 1 hr arbitrarily selected as time from terminal 

event
• “Case studies”
Nashef, So, Ryvlin, and Tomson. Epilepsia, 53(2):227–233, 2012



1.11

1.29

Sveinsson, 2017

SUDEP Incidence
Children = Adult (until > 60 yo)



Neurology® 2018;91:e107-e111. doi:10.1212/WNL.0000000000005762

• Ontario, Canada

• Jan 1, 2014 – Dec 31, 2015

• Sources:

• National Pediatrics surveillance

• Child neuro survey

• Forensic pathology reports

• Classified: definite, definite plus, probable, possible, near

• Capture-recapture: estimates missing & adjusted 

definite/probable



Neurology® 2018;91:e107-e111. doi:10.1212/WNL.0000000000005762



Estimated Epilepsy Deaths in the United States for 2014*

Source: Devinsky, O, et al. Recognizing and preventing epilepsy-related mortality.  Neurology 2015 
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Public Health Burden of SUDEP
Annual Years of Potential Life Lost
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Risk Factors for SUDEP



Modified from Tomson T, courtesy of E SoModified from Tomson T, courtesy of E So

GTCS/year RR (95% CI)

0-2 1.0 (reference)

3-12 3.8 (1.5-9.3)

13-50 6.0 (1.9-18.7)

>50 23.3 (2.1-26.2)

Unknown 18.2 (7.0-47.6)

GTCS/year RR (95% CI)

0-2 1.0 (reference)

3-12 3.8 (1.5-9.3)

13-50 6.0 (1.9-18.7)

>50 23.3 (2.1-26.2)

Unknown 18.2 (7.0-47.6)

GTCS/year RR (95% CI)

0 1.0 (reference)

1-3 2.4 (1.8-30.5)

>3 8.1 (2.2-30.0)

GTCS/year RR (95% CI)

0 1.0 (reference)

1-3 2.4 (1.8-30.5)

>3 8.1 (2.2-30.0)

Nilsson et al, 1999 (n=57)Nilsson et al, 1999 (n=57) Walczak et al, 2001 (n=20)Walczak et al, 2001 (n=20)

SUDEP and Numbers of Generalized Tonic Clonic Seizures



Tomson T, et al. Lancet 2008





Clinical risk factors in SUDEP
A nationwide population-based case-control study

• 255 SUDEP cases, 1,148 matched controls

• GTCs preceding year increased risk by 27

• No increase with non-GTCs

• Nocturnal GTCs increased risk by 15

• Living alone increased risk by 5

• Not sharing bed + GTCs increased risk by 67

Sveinsson et al, Neurology® 2020;94:e419-e429. doi:10.1212



• Voluntary registry, started October 2011
• Medical records, interviews, biospecimens
• 237 definite or probable SUDEP



Verducci et al 2019

North American SUDEP Registry



Verducci et al 2019

North American SUDEP Registry- Conclusions

• SUDEP can occur
• Seizure free
• No tonic, clonic or tonic-clonic seizures
• ”Benign” epilepsy syndrome

• SUDEP can occur despite
• Taking medications
• Co-sleeping
• CPR

• Therefore
• Need to discuss with everyone
• Emphasize- aggressive seizure management, modifiable lifestyle factors



Prevention

• Anti-seizure medications

• Surgery

• Vagus Nerve Stimulator

• Nocturnal supervision

• Seizure Warning Devices

• Disclosure 



Prevention- Anti Seizure Drugs

• How can this be demonstrated?

• Can’t really do a trial: unethical, too long

• Look at a study to test new drugs vs baseline (+ active ‘placebo’)

• If on baseline/active placebo had > 7 x chance of SUDEP

Ryvlin et al. Lancet Neurol 2011; 10: 961–68Ryvlin et al. Lancet Neurol 2011; 10: 961–68



Risk of sudden unexpected death in epilepsy in patients given
adjunctive antiepileptic treatment for refractory seizures:
a meta-analysis of placebo-controlled randomised trials

Risk of sudden unexpected death in epilepsy in patients given
adjunctive antiepileptic treatment for refractory seizures:
a meta-analysis of placebo-controlled randomised trials

Ryvlin et al. Lancet Neurol 2011; 10: 961–68Ryvlin et al. Lancet Neurol 2011; 10: 961–68

Methods We searched Medline and the Cochrane Library for randomised trials 
investigating any AED in the add-on treatment of drug-resistant epilepsy in 
adults. We extracted the number and causes of death in patients allocated to
AEDs at doses that were more efficacious than placebo against seizures, AEDs at 
non-efficacious doses, and placebo. In our primary analysis, we compared the 
occurrence of definite or probable SUDEP between patients given efficacious 
AED doses and those given placebo…
Findings Data of 33 deaths, including 20 deemed as SUDEP, were extracted from 
112 eligible randomised trials. 18 deaths were classified as definite or probable 
SUDEP and two as possible SUDEP. Definite or probable SUDEP, all SUDEP, and 
all causes of death were significantly less frequent in the efficacious AED group 
than in the placebo group, with odds ratios of 0·17 .., 0·17 .., and 0·37.., 
respectively. Rates of definite or probable SUDEP per 1000 person-years were 
0·9 (95% CI0·2–2·7) in patients who received efficacious AED doses and 6·9 
(3·8–11·6) in those allocated to placebo.
Interpretation Treatment with adjunctive AEDs at efficacious doses may have 
reduced the incidence of definite or probable SUDEP by more than seven times 
compared with placebo in patients with previously uncontrolled seizures.



Prevention- Epilepsy Surgery
How can this be demonstrated?

• Report of SUDEP in patients who had surgery
CC excluded

Proportion Living
Most

Least

Brain surgery

No
Brain surgery

Sperling et al. Neurology 2016;86:1938–1944



Epilepsia, 2018;1-11

- 40,443 implantations

- 3,689 deaths

- 632 SUDEP

- Only 16% definite or               
probable



Prevention- SupervisionPrevention- Supervision

• In a residential school for epilepsy & 
LD- no deaths at school, 14 deaths 
occurred while on leave. Nashef et al, 1995

 

• Supervision at night reduced risk by 
60% presence of an individual of normal intelligence and at least 
10 y.o. in the same bedroom) or special precautions (regular checks 
through the night or a listening device            Langan et al, 2005

• In a residential school for epilepsy & 
LD- no deaths at school, 14 deaths 
occurred while on leave. Nashef et al, 1995

 

• Supervision at night reduced risk by 
60% presence of an individual of normal intelligence and at least 
10 y.o. in the same bedroom) or special precautions (regular checks 
through the night or a listening device            Langan et al, 2005



Clinical risk factors in SUDEP
A nationwide population-based case-control study

• 255 SUDEP cases, 1,148 matched controls

• GTCs preceding year increased risk by 27

• No increase with non-GTCs

• Nocturnal GTCs increased risk by 15

• Living alone increased risk by 5

• Not sharing bedroom + GTCs increased risk by 67

Sveinsson et al, Neurology® 2020;94:e419-e429. doi:10.1212



Prevention- SUDEP Disclosure
• Ethics: right to know

• More than 95% of patients and caregivers want to learn about 
SUDEP

• Understanding that seizures, especially convulsive seizures seizures, 
can: 

• injure the brain 
• lead to cognitive and psychiatric disorders
• lead to SUDEP

• Patients can reduce their risk:
• medication adherence, 
• lifestyle factors (eg, adequate sleep, avoiding excess alcohol)
• Consider additional treatments

• Empathy



Epilepsia Open, 2020



3.40% 

28.20% 

68.40% 

I do not want to be 
told 

If I was at high risk 

I want to be told 
regardless of my risk 

Do people want to talk about SUDEP?

C Wright et al, AES Annual Meeting 2012 abstract & poster 

1.40% 

25.80% 

72.90% 

PWE C-PWE



Epilepsia 1-6, 2010

Two questionnaires

- Parents/guardians of children at pediatric epilepsy 
clinic

100 given- 67 (1st), 47 (2nd)

- Physicians, UK based pediatric neurologists
71 mailed, 45 (56%) returned





Results 

“The majority (74%) of pediatric neurologists
provided SUDEP information only to a select group of 
children with epilepsy and were uncertain about the effect 
such information would have upon the parent and child. 

Conversely, 91% of parents expected the pediatric 
neurologist to provide SUDEP risk information. The provision 
of this information did not have a significant immediate and 
longer-term negative impact.”

67% of parents wanted the information at the time of dx

Gayatri et al, 2010



Significance: Most child neurologists do not follow the current SUDEP

Clinical Practice Guideline regarding SUDEP discussion. Feeling

sufficiently knowledgeable and ethically obligated to discuss SUDEP were

associated with increased discussion practice, suggesting an educational

intervention may be effective at increasing SUDEP discussion rates.

Epilepsia Open, 2020



Learning objectives- revised

• Know that death can result from epilepsy

• Understand what you can do to prevent it

• Talk about it- your patients want you to



Prevention of Mortality
• Early diagnosis and treatment of pneumonia

• Early diagnosis and treatment of depression

• Identify etiology (more specific therapies available all the time)

• Reduce seizures to minimum possible via aggressive therapies

• Medication (some evidence)

• Surgery (some evidence)

• Vagus nerve stimulation (some evidence)

• Ketogenic diet (no evidence)

• Nocturnal supervision (some evidence)

• Seizure Warning Devices (no evidence)

• Epilepsy Learning Healthcare System(s)- diagnosis, treatment, referral, transition



What you can do
• Maintain general health, especially related to pulmonary infections

• If symptoms suggestive of depression, refer to mental health professional

• Seizure “control” means NO seizures and no/acceptable medication side 

effects

• If not controlled, refer to neurologist/comprehensive epilepsy center

• Create a SEIZURE ACTION PLAN

• Talk about it

• Refer to local and national advocacy organizations



28% reduction



Reasons to discuss/treat seizures to decrease likelihood 
of death

• Aspiration pneumonia

• Status epilepticus

• SUDEP



pameonline.org



Epilepsy.com



Thanks for your attention!


