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Learning Objectives

1) Describe the definition of sudden unexpected death in epilepsy 
(SUDEP) 

2) Identified established risk factors for SUDEP 

3) Describe potential pathomechanisms that might promote SUDEP 

4) Identify strategies to minimize the risk of SUDEP



Mortality in Epilepsy

• Standardized Mortality Ratio (SMR): 2.2-2.6 

• Etiologies of mortality: 

1. Deaths due to epilepsy: 

‣ direct consequence of seizure 

‣ SUDEP 

2. Deaths related to the cause of epilepsy 

3. Deaths unrelated to epilepsy 

• Causes 2-17% of all deaths in PWE

Ficker et al. Neurology 1998

Ficker DM.  Epilepsia 2000



Has epilepsy & death was unexpected 

NOT a consequence of trauma, drowning, or status epilepticus 

• May be witness or unwitnessed ; evidence of a preceding Sz is NOT required 

• Postmortem exam: not reveal cause of death = Definite SUDEP 

• without autopsy = Probable SUDEP; a competing cause of death = Possible SUDEP 

• Survives resuscitation >1 h = Near-SUDEP 

• A clear cause of death is known = NOT SUDEP



Case Scenarios

1) Sudden death in conjunction with witness first seizure; negative postmortem 
examination 

2) Epilepsy; found dead in water but not submersed; postmortem exam does 
not show drowning 

3) Patient with uncontrolled epilepsy; found dead in the daytime; postmortem 
exam. reveals aspiration of gastric contents of unspecified amount 

4) Epilepsy; cardiorespiratory arrest after witnessed sz; resuscitated but dies 
within a few days, negative postmortem examination



✦
✓ SUDEP ranks second only to stroke in term of years of potential life lost (YPLL) 
✓ Epilepsy onset at age 1 yr: lifetime risk of 8.0% by age 70



Incidence 
✓ Children  1:4,500 pt-yrs 
✓ Adults     1:1,000 pt-yrs



✓ more common in children than widely reported



237 definite and probable SUDEP

✓ Low rate of witnessed death 7% 
✓ 16% of next of kin had heard about SUDEP before 

their relatives’ death

median age: 26 y (1-70)

✓ Young adult, during apparent sleep, were prone



237 definite and probable SUDEP

JME 9 (4%) 
BECTS 4 (1%) 
LGS 5 (3%) 
Febrile Sz plus 7 (3%) 
Dravet syndrome 13 (5%) 
Dup15q chromosome 9 (4%) 

✓SUDEP affects the full spectrum of epilepsies 
✓GGE are also at risk 
✓SUDEP risk is NOT limited to frequent GTCS 
✓Should educate all PWE !!!

Epilepsy surgery 42 (18%) 
Neurostimulation 32 (14%)



✓ GTCS: strongest risk factor  
✓ >3 GTCS /yr ↑risk 15 times 
✓ poor seizure control 
✓ nocturnal supervision can ↓risk



• Sz during preceding year 
- GTCS 27x  
- nocturnal GTCS 15x  

• Living alone 5x 

• NOT sharing bedroom+GTCS 67x

✓GTCS who sleep alone have dramatically increased 
SUDEP risk



• 61 SUDEP cases 

• Four SUDEP (7%) had mutations in 
common genes responsible for LQTS 

• Nine SUDEP (15%) had candidate 
pathogenic variants in cardiac arrhythmia 
genes 

• 25% epilepsy genes: DEPDC5 (6 cases)

✦ Genetic risk factors for SUDEP remain elusiveMassey CA et al. Nat Rev Neurol 2014



• 147 units; 16 SUDEP (11 monitored), 9 near-SUDEP 

• Early postictal tachypnea → cardiorespiratory arrest w/n 3 min ⇢ reversed ⇢ 
terminal apnea/asystole 

• Time to CPR: SUDEP 13-180 min; near-SUDEP ≤3 min



Hum Brain Mapp 2018: 39; 4820-4830

• Volume loss in these regions correlates w/ 
autonomic dysfunction (HRV) 

• Severity of volume loss ⇔ time to SUDEP

✓ Focal epilepsy ⇔ mesencephalic damage 

✓ ↑ risk of SUDEP if expands into the 
medulla oblongata and nuclei involved in 
autonomic



wild-type (n=10)

mutant (n=13)

• DBA/2 mice: respiratory arrest(RA) after 
audiogenic seizure(AGS) 

• Fluoxetine reduced incidence of RA

✓ serotonin : stimulation of breathing & arousal 
✓ defect in 5-HT system -> ↑ susceptibility of SUDEP



Endogenous anticonvulsant adenosine: mechanism for sz termination

✓ SUDEP is due to overactivation of 
adenosine receptor



Pathophysiology remains incompletely understood 
No single mechanism established

modified from Massey et al. Nat Rev Neurol 2014

Postictal stage

Postictal brainstem dysfunction 
A. Arousal 
B. Respiratory 
C. Cardiac

Genetic factors?



Summary

• PWE have a small but significant risk of sudden unexpected death (SUDEP) 

• Pediatric SUDEPs are more common than suspected 

• The most significant risk factor is frequent GTCS 

• Risk NOT limited to patient with frequent GTCS 

• Multiple pathophysiologic may be involved: respiratory, cardiac, arousal 
system; genetic factors may also play a role


