
SUDEP
“SUDDEN UNEXPECTED DEATH IN EPILEPSY,” 



Definition:

▶ SUDEP is the sudden, unexpected death of 
someone with epilepsy, who was otherwise 
healthy.

▶ The death is not known to be related to an 
accident or seizure emergency such as status 
epilepticus.

▶ When an autopsy is done, no other of cause of 
death can be found.



Terminology is divided in……

▶ Probably SUDEP: no autopsy was done, 
but no other reason for death.

▶ Definite SUDEP: autopsy was done and no 
etiology of death was found. 



Some facts……

▶ The person with epilepsy is often found dead in 
bed.

▶ Most of them do show some evidence of a 
seizure close to the time of death.

▶ They are often found lying face down. 
▶ In the Epilepsy Unit, SUDEP always happened 

after a grand mal seizure.



How common is SUDEP?

▶ Each year, more than 1 in 1,000 adults and 1 in 
4,500 children with epilepsy die from SUDEP.

▶ SUDEP takes more lives annually in the United 
States than Sudden Infant Death Syndrome 
(SIDS).



Who is at risk for SUDEP?

▶ Patients with generalized tonic-clonic seizures 
(Grand Mal).

▶ Not taking medications regularly or as 
prescribed.

▶ Stopping or changing medications suddenly.
▶ Young adult age (20-40 years old).
▶ Intellectual disability (IQ<70).
▶ Patients on polytherapy of antiepileptic 

medications.



In summary………

▶ People with poorly controlled epilepsy with 
grand mal seizures are at greatest risk of 
dying from SUDEP.

▶ People with only Absence (Petit Mal) or 
Myoclonic seizures are not known to have 
increased risk for sudden death.



Etiology:

▶ No one is sure about the cause of death in 
SUDEP.

▶ It is most likely that SUDEP occurs for different 
reasons in different people.

▶ Theory 1: a seizure causes an irregular heart 
rhythm.

▶ Theory 2:  person may suffocate from impaired 
breathing, fluid in the lungs, and being face 
down on the bedding.



▶Current studies in SUDEP 
focus in 3 areas:

▶ 1- Electrical Shutdown of the brain.

▶ 2- Changes in heart function.

▶ 3- Changes in breathing.



▶ 1- ELECTRICAL SHUTDOWN OF       
THE BRAIN: 



















1- Electrical shutdown of the brain
                          (CES)

▶ post-ictal generalized EEG suppression or PGES.
▶ This pattern has been identified in the EEG 

recordings of people who have died of SUDEP 
during EEG monitoring.

▶ EEG records showed that in these cases, the EEG 
flattening did not recover and was followed by 
death. 



▶  These findings suggest that SUDEP might result 
from a severe electrical shutdown of the brain, 
which leads to failure of heart and breathing 
functions.



2 -  Changes in heart function

▶ Seizures are known to affect heart rhythms.

▶ One study found that a greater degree of heart 
rate increment with a seizure was associated 
with a greater risk of SUDEP. 

▶ The heart rate can also slow down too much 
during or after a seizure and might need 
treatment with pacemaker implantation.



3 – Changes in breathing:

▶ During seizures, people may stop breathing, 
either due to problems with the brain’s control of 
breathing or a blockage of the airways.

▶ Seizures increased secretions or fluid in the 
airways or lungs that may interfere with 
breathing.

▶ Spasms of the larynx (also known as the “voice 
box”) and suffocation have also been described 
in cases of near-SUDEP and SUDEP. 



▶ 1/3 of people with uncontrolled epilepsy have 
low O2 levels and high CO2 levels in the blood 
during some seizures;  if severe enough this may 
affect brain function, leading to sleepiness, 
coma and death.

▶ SUDEP more frequently occurs in bed and victims 
are often found face down (simple first aid steps 
like stimulation to help arouse and adjusting the 
person’s position to keep their airway open after 
a seizure may help). 



▶ SUDEP has often been compared to Sudden 
Infant Death Syndrome (SIDS). In both cases the 
deaths occur more frequently in sleep and a 
cause of death is not found on autopsy

▶ Scientists have found that some infants who died 
of SIDS had an abnormality of the brainstem.

▶ This suggests that brainstem problems may play 
a role in some cases SUDEP.



Preventing SUDEP:

▶ Having as few seizures as possible, or 
ideally zero seizures, is the best way to 
lessen the risk and prevent SUDEP.



▶ The risk for SUDEP (sudden unexpected death in 
epilepsy) is higher in people with uncontrolled 
seizures. 

▶ However……there’s a lot about SUDEP we don’t 
understand. People with epilepsy can still die 
from SUDEP, even with the best care and the 
best seizure control.



Good Seizure control means…

▶ Taking antiepileptic medications consistently and at 
the right dose.

▶ Regular medical care (office visits).
▶ Good sleep.
▶ Avoid alcohol abuse or recreational drugs.
▶ Other therapies such as medical marijuana, epilepsy 

surgery, devices, or dietary therapy.
▶ Eat well and regular exercise.
▶ Manage stress.



▶ The Role of Seizure Alerts……



▶ Seizure alert devices are useful in letting family 
members know if a seizure is occurring.

▶ No alert device has been designed to prevent  
SUDEP.

▶ However, SUDEP most often occurs during sleep, 
some people with seizures at night may be 
helped more quickly by having a way to 
let others know if a seizure occurs..



How could a seizure alert device 
help?

▶ Notify others if a seizure happens by detecting 
repeated shaking movements during a seizure.

▶ These may work with tonic-clonic seizures or 
those with enough movements to trigger the 
device. 

▶ Seizures without big movements (such as 
absence seizures and many types of partial 
seizures), are not detected by these devices.

▶  



▶ Device notify nearby family or caregivers when 
a seizure occurs through alarms, phone calls or 
text alerts.

▶  A caregiver can then help the person during 
and after the seizure:

          - Reposition patient.
          -  Give rescue medicine.
          -  Call for help. 



What are the limitations of a seizure 
alert device?

▶ Not practical for people who live alone or who 
don’t want others to check on them.

▶ Complex partial seizures are usually not picked 
up by devices.

▶ Not approved by the FDA.
▶ Devices do not alert caregivers of breathing 

problems or changes in heart rate, which may 
be important in SUDEP.



What types of seizure alert devices 
are available now?

1) Mattress devices.

2) Watch devices.

3) Camera Devices.



What are the mattress devices and 
how do they work?

▶ Mattress devices are usually placed under a 
mattress and detect vibrations. When seizure-like 
movements are detected an alarm will sound.

  
▶ Currently two products are available:
                      -  Medpage™ Model MP5.
                      -  Emfit.





What are the watch and phone 
devices and how do they work?

▶ Watch devices are wristwatches with 
accelerometers and in some cases GPS.

▶ Watches devices can detect repeated 
movements and alert someone by text, sound, 
or email. Some models can also detect the 
person’s location by GPS monitoring.

                                  -  Smartwatch.
                                  -  Embrace.



SMARTWATCH:





Phone devices:

▶ A phone device uses existing phone accelerometers, GPS and text 
messaging systems.

                                -  EpiLert









What are camera devices and how 
do they work?

▶ Camera devices record audio and video 
information from a remote infrared video 
camera. Information is sent to a smart phone 
and an app records and analyzes the video for 
seizure like activity. When an unusual event is 
detected, an alarm is sounded, followed by live 
sound and video from the camera.

                               -  SAMi





Seizure Dogs…..

▶ Seizure response dogs are a special type of 
service dog trained to help someone who has 
epilepsy or a seizure disorder.

▶ The data about whether or not a dog can 
predict a seizure is not proven.

▶ Dogs may be able to help their owner during a 
seizure or get help.



For example seizure dogs may be able to:

▶ Get help by finding a person or activating a 
medical alert.

▶ Pull potentially dangerous objects away a 
person’s body.

▶ Help keep a person safe, for example keep 
them from walking into dangerous areas.

▶ Try to arouse an unconscious person during or 
after a seizure.

▶ Carry emergency medication and information 
regarding the handler’s medical condition.



And lets not forget…..



Can patients get help to pay for 
these devices or seizure alert dogs?

▶ Some insurance companies help cover 
these devices.  

▶ Help can be obtained through 
organizations like the Danny Did 
Foundation and the Chelsea Hutchison 
Foundation.

http://www.dannydid.org/
http://www.dannydid.org/
http://www.chelseahutchisonfoundation.org/
http://www.chelseahutchisonfoundation.org/


More information available at….

▶ Epilepsy Foundation website.
▶ SUDEP Institute.
▶ PAME (Partners Against Mortality in Epilepsy).
▶ TalkAboutIt.org.
▶ #AimForZero.
▶ #DareToSaySUDEP.
▶ North American SUDEP Registry (NASR)



IN SUMMARY:
▶ SUDEP is more frequent than SIDS.
▶ We don’t know why it happens
    (SZ → brain shutdown? → respiratory failure? → cardiac 
arrhythmia?)
▶ Typical patient has intractable epilepsy with nocturnal 

grand mal seizures, on polytherapy of medications, poor 
adherence.

▶ No treatment. Best prevention is good seizure control.
▶ Alert devices, seizure dogs, anti-suffocation pillows might 

be helpful.



THANK YOU!


