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Natural History of Epilepsy

• Prognosis of first unprovoked seizure

• Prognosis of newly diagnosed treated/untreated epilepsy

• Prognosis of epilepsy syndromes

• Prognosis of drug responsive /resistance epilepsy

• Mortality

Outline
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 the worldwide disease burden, about 46 

million people. 

 Nearly 80% of people with epilepsy reside 

in LMIC

 Cumulative annual incidence rate was 190 

per 100,000 and the prevalence rate of 

active epilepsy was 7 per 1,000

Ettore Beghi, Neuroepidemiology 2020;54:185-191
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First Unprovoked Seizure

Unprovoked seizures are seizures occurring in the absence of 
precipitating factors and may be caused by a static injury (remote 
symptomatic seizures) or a progressing injury (progressive 
symptomatic seizures). Unprovoked seizures may be single or 
recurrent (epilepsy).

Seizure recurrence

Hauser et al.
• seizure recurrence of 

- at 12 months 16%
- at 24 months 21%
- at 36 months 27%

• Extension of follow-up period 
- at 1 years  14%
- at 3 years 29%
- at 5 years 34%

16-34%

1

24%

32%

36%
42%

46%
49%

1. Prior brain lesion or insult causing the seizure 

2. EEG with epileptiform abnormalities     

(Adult 77%, children 66%) 16 hours

3. Significant brain-imaging abnormality 

4. Nocturnal seizure

Risk of seizure 
recurrence

Increased
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• After a first unprovoked seizure, about 50%
of recurrences occur within 6months of the 
initial seizure and 76-96% within 2 years. 

• After a second unprovoked seizure, the risk 
of a third seizure has been estimated at 73%

• After a third seizure, the risk of a fourth 
seizure has been estimated at 76%

1

3

First Unprovoked Seizure

2

• Risk for a recurrence relatively early, within the 

first 2 years (21%–45%), and especially in the 

first year.

• the risk appears to be lower for patients treated 

with AEDs

*treatment reduces the risk of a subsequent seizure, but 
does not affect the proportion of patients in remission in 
the long-term. ASM is associated with adverse events, with 
no evidence of reduction of mortality. 

50-96%=>21-45%



22-Nov-24

5

1795 newly diagnosed patients

• 80.2% Monotherapy

• 19.8% Polytherapy (>=2 AEDs)

Treatment
2 Newly Diagnosed 

• 63.7% - seizure free (12 months or longer)

• 55.3%  monotherapy, the rest, taking 2 or more drugs)
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A. Early remission: remained seizure-free 

shortly after commencing treatment   62% 

B. Early phamacoresistance: less 

predictable although enter remission after 
a delay varying between 6 months and 18 
years, 38%

C. Remitting-relapsing course: 
fluctuating between periods of seizure 
freedom and recurrence course 16%

D. Persistent seizures despite repeated 

trials of different medications used singly 
or in combination 25%

M.J Brodie et al.

Outcome 
Patterns

Prognosis of treated epilepsy (long term)

• About 60% of people with childhood-onset epilepsy will have a 5-year remission 

period, followed by withdrawal of antiepileptic drug (AED) treatment

(Sillanpää and Schmidt, 2015). 

• Population-based studies on the long-term prognosis of treated epilepsy report 

a 58-65% cumulative five-year remission rate at 10 years

(Annegers et al., 1979; Cockerell et al., 1997). 

• About 70% by 20 years following
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Zielinski, 1974; Keranen and Riekkinen, 1993; van Donselaar et al., 1997

• The prognosis of untreated epilepsy has been assessed only in resource-poor 

countries (treatment gap ranging from 70 to 94%).

Placencia et al., 1992  

• a population-based study in Ecuador, the cumulative annual incidence was 

190 per 100,000 and the prevalence of active epilepsy was 7 per 1,000 

=>implies a remission rate of at least 50%. 

• Similar prevalence rates of active epilepsy were found in Nigeria (Osuntokun et 

al., 1987) and in Ethiopia (Tekle-Haimanot et al., 1990). In a study in Malawi 

(Watts, 1992), the duration of active epilepsy was similar to that of industrialized 

countries. >>>  spontaneous remission of untreated epilepsy <<<

Prognosis of untreated epilepsy

Ettore Beghi, Neuroepidemiology 2020;54:185-191
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Achievement of  seizure freedom 
in newly diagnosed epilepsy (n=470)

Kwan P& Brodie MJ N Engl J Med 2000; 342:314-9

301 (64%) seizure-free

Seizure

“New Onset Epilepsy”

Chronic epilepsy

Uncontrolled

Drug refractory epilepsy 37%50%

50%

47% with 1st

monotherapy

53%

27% with 

2nd/3rd

therapy

73%

7% with 
combination

Prognosis 
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4 Epilepsy syndromes

The discontinuation of ASMs may be considered if: 

- Seizure-free 2–5 years while taking ASMs (mean 3.5 years) 

- Single type of partial seizure (simple partial or complex partial or  

secondary generalized tonic-clonic seizure [GTCS]) or single type of primary 

generalized seizures 

- Normal neurologic examination results/normal IQ 

- EEG normalized while taking ASMs 

Remission & Medication 
withdrawal

5 Drug Responsive Epilepsy
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• N=133
• 45% relapse after AEDs discontinue
• cumulative risk of seizure recurrence

• at 6 months 13.5%, 
• at 1 year 30.8%, 
• at 2 years 39.1%, 
• at 3 years 41.4%, 
• at 5 years 44.7% 

Probability of gaining a new seizure 
control after recurrence
• 51/133 patients, (relapse)

• regained seizure control 82.4%
• 10% did not seizure control
• 7.8% developed drug-resistant epilepsy

• Patients gained new seizure control with 
monotherapy 97.6% (with the same AEDs at 
a higher/same/ lower dose)

Time to new control
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Lancet Neurol 2023; 22: 723–34 

• The pooled cumulative incidence of drug-resistant epilepsy was 
20% - 32% (depends on study). 
• Incidence: higher in children (25%) than in adult or mixed-age 

populations (15%), which might reflect different causes. 

not assess most recently developed ASM

perampanel, brivaracetam, everolimus, 

cannabidiol, cenobamate, fenfluramine, and 

ganaxolone

a gradual shift from targeting of common 

epilepsy types to targeting of specific causes 

or syndromes, including highly drug-

resistant syndromes. 

6 Drug Resistant Epilepsy

Change 

Treatment

• 50-53% SZ free

• 75% SZ reduce

DRE and genetic diagnosis
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KD vs MAD

SZ free

• 53%, 20% at 3 mo

• 53%, 25% at 6 mo

SZ reduction

• 58%,7% at 3 mo

• 71%, 28% at 6 mo

495 children with non-syndromic 

epilepsy diagnosed before the age 

of  36 months

DRE and Ketogenic Diet

MAD: modified Atkin’s diet

Neuro-stimulation

SZ reduction

VNS

• 34.7%

RNS :

• 53%, at 2 yr

• 66%, at 5 yr

• 75%, at 9 yr

DBS :

• 56%, at 2 yr

• 65%, at 5 yr

• 75%, at 7yr
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Mortality7

• Low mortality risk, but increased risk of 
death 2-3 x general population 

• LMIC >HIC=>Treatment gap : ASM, surgery 
lack of access to health facilities and 
preventable causes. 

• DRE: Attributable to epilepsy or seizures, 
important causes includes 
: SUDEP, SE, unintentional injuries, and 

suicide
• The incidence of SUDEP :1.16 per 1,000 The 

major risk factors include: 
• generalized tonic-clonic seizures, 
• nocturnal seizures 
• persistence of seizures. (12%)

Epilepsia. 2015 November ; 56(11): 1700–1706.
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Summary
Prognosis of

First unprovoked seizure Seizure recurrence (Mixed children and adult)
- at 12 months 16%
- at 24 months 21%
- at 36 months 27%

Seizure recurrence 24-49%  (Adult study)

Treated epilepsy

Untreated epilepsy

63.7% - seizure free (12 months or longer)
60%-5yrs, 58-65%-10 yrs, 70%-20 yrs follow up
Spontanuous remission: at least 50%

Epilepsy syndromes BECTS  89%
CAE      56-93%
JAE      62%
JME     58%

West 33%
Dravet 8%
LGS         3%
LKS          0%

Discontinued medications 45% relapse after AEDs discontinue regained seizure control 82.4%
10% did not seizure control
7.8% developed drug-resistant epilepsy.

Drug resistance epilepsy
Surgery

Incidence 20-32% Add med after:  2 ASM- 11.8%
(response rate) 3 ASM- 8%

4 ASM- 4.6%, > 5ASM-2.4-2.6%

Mortality SUDEP 1.16 per 1000 LMIC, DRE (12%), Dravet syndromes(17%)

Prognostic Outcomes


