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To Treator Not to Treat



Key Considerations

1 Predicting Recurrence

2 Evidence for Treatment Benefit



Seizure vs. Epilepsy

SEIZURE

A single event

A transient occurrence of signs and/or 
symptoms due to abnormal excessive or 
synchronous neuronal activity in the 
brain

EPILEPSY

An enduring disease

~10%  will have a seizure in their lifetime   у   only  2т3%  develop epilepsy

A disorder of the brain characterized by 
an enduring predisposition to generate 
epileptic seizures

Fisher RS, Acevedo C, Arzimanoglou A, et al. ILAE official report: a practical clinical definition of epilepsy. Epilepsia 2014; 55: 475т482.
Feyissa AM, Cascino GD. The Argument for a More Patient Attitude Toward a Single Unprovoked Seizure: Wait for It? Mayo Clin Proc. 2023 Jan;98(1):23-30.



Provoked or Unprovoked?

PROVOKED

Acute cause, within ~1 week.

Stroke · head injury · CNS infection · metabolic · withdrawal

UNPROVOKED

No acute cause

Remote symptomatic · genetic · unknown

Beghi E, Carpio A, Forsgren L, Hesdorffer DC, Malmgren K, Sander JW, Tomson T, Hauser WA. Recommendation for a definition of acute symptomatic seizure. Epilepsia. 2010 Apr;51(4):671-5.

Lawn N, Wallefeld W, Lee J, Dunne J. Clinical features and prognosis of first-ever acute symptomatic seizures due to acute systemic causes. Epilepsia. 2025 Nov;66(11):4272-4282.



Who's at Higher Risk?

2.10×

2.16×

2.44×

2.55×

Nocturnal
seizure

EEG epileptiform
discharges

Abnormal
imaging

Prior brain
insult

The overall proportion with seizure recurrence was
higher in patients with IEDs (60%) compared to 
those without (40%), p < .001

Not predictive: age, sex, family history, seizure type, first-presentation 
status epilepticus.

Baykan B, Dunne J, Wiebe S, Maillard L, Beniczky S, Koutroumanidis M, Seeck M. Presence of interictal epileptiform EEG discharges implies increased risk of recurrence after the first unprovoked seizure: Report of the International League Against Epilepsy and International Federation of Clinical Neurophysiology. Epilepsia. 2025 
Oct;66(10):3920-3936.

Krumholz A, Wiebe S, Gronseth GS, Gloss DS, Sanchez AM, Kabir AA, Liferidge AT, Martello JP, Kanner AM, Shinnar S, Hopp JL, French JA. Evidence-based guideline: Management of an unprovoked first seizure in adults: Report of the Guideline Development Subcommittee of the American Academy of Neurology and 
the American Epilepsy Society. Neurology. 2015 Apr 21;84(16):1705-13.



Risk of seizure recurrence is front -loaded щ highest in year 1ш2

Krumholz A, Wiebe S, Gronseth GS, Gloss DS, Sanchez AM, Kabir AA, Liferidge AT, Martello JP, Kanner AM, Shinnar S, Hopp JL, French JA. Evidence-based guideline: Management of an unprovoked first seizure in adults: Report of the Guideline Development Subcommittee of the American Academy of Neurology and 
the American Epilepsy Society. Neurology. 2015 Apr 21;84(16):1705-13.



When Does It Become Epilepsy?

ӄΣΜӖШÉĲŔǍƨƖĲШƖŔƚťШŔŰШΝΜШǃĲċƖƚШӀШEƓŔũĲƓƚǃ

Kim LG, Johnson TL, Marson AG, Chadwick DW; MRC MESS Study group. Prediction of risk of seizure recurrence after a single seizure and early epilepsy: further results from the MESS trial. Lancet Neurol. 2006 Apr;5(4):317-22.



Part  1 Summary: 
Who is at high risk of seizure recurrence or may benefit  from t reatment?

ÅHigh recurrence risk (> 60% in 10 years)
ÅUnprovoked seizure with prior brain insult
Å Post-stroke
Å Post CNS infection
Å Learning disability/Developmental delay
Å Neurological deficit

ÅAbnormal EEG
ÅAbnormal Imaging
ÅClinically relevant structural lesions
ÅJudged the cause of the seizure

ÅNocturnal (2.1x risk)



EVIDENCES FOR TREATMENT BENEFIT



FIRST Trial

Å The cumulative time-dependent risk of relapse 

among treated subjects was 25% by 24 months. 

The corresponding figure for untreated subjects 

was 51%. 

Å The risk of relapse was 2.8 times higher (95% CI, 

1.9 to 4.2) for untreated subjects.

Randomized clinical trial on the efficacy of antiepileptic drugs in reducing the risk of relapse after a first unprovoked tonic-clonic seizure. First Seizure Trial Group (FIR.S.T. Group). Neurology. 1993 Mar;43(3 Pt 1):478-83.



MESS Trial

Å Reduces Recurrence Risk: Significantly delays and reduces the risk of further seizures (HR 1.4)
Å Concentrated Benefit (Years 1т3): Clinical efficacy is most prominent during the first 2т3 years post-diagnosis
Å High-Risk Group Benefits (Delay vs. Start)
Å 1-Year Risk: Reduced from 59% to 36%
Å 3-Year Risk: Reduced from 67% to 46%
Å 5-Year Risk: Reduced from 73% to 50%

ÅMedium-Risk Group Benefits (Delay vs. Start)
Å 1-Year Risk: Reduced from 35% to 24%
Å 3-Year Risk: Reduced from 50% to 35%
Å 5-Year Risk: Reduced from 56% to 39%

Å Prevents Psychosocial Impact: Avoids social complications, such as threats to driving and employment
Å Does NOT alter long-term terminal remission rates at 3т5 years

Kim LG, Johnson TL, Marson AG, Chadwick DW; MRC MESS Study group. Prediction of risk of seizure recurrence after a single seizure and early epilepsy: further results from the MESS trial. Lancet Neurol. 2006 Apr;5(4):317-22.



Cochrane 2021

Leone MA, Giussani G, Nevitt SJ, Marson AG, Beghi E. Immediate antiepileptic drug treatment, versus placebo, deferred, or no treatment for first unprovoked seizure. Cochrane Database Syst Rev. 2021 May 4;5(5):CD007144.

Percentages of participants who experienced seizure 
recurrence from the immediate treatment group 
compared to the control group were 
Å 23.4% versus 34.3% at one year
Å 30.2% versus 41.4% at two years
Å 39.6% versus 50.6% at five years

A log rank test showed a highly significant difference
between the treatment groups (P < 0.001)



Immediate treatment lowers recurrence risk 
across all timeframes
Å At 12 Months: Recurrence risk reduced by 

51% (RR 0.49, 95% CI 0.42 to 0.58)
Å At 24 Months: Recurrence risk reduced by 

31% (RR 0.69, 95% CI 0.59 to 0.80)
Å At any time: Recurrence risk reduced by 21% 

(RR 0.79, 95% CI 0.69 to 0.90)

Delayed Seizure Occurrence: Significantly 
increases the time to first seizure (HR 0.70, 95% 
CI 0.59 to 0.83)

Leone MA, Giussani G, Nevitt SJ, Marson AG, Beghi E. Immediate antiepileptic drug treatment, versus placebo, deferred, or no treatment for first unprovoked seizure. Cochrane Database Syst Rev. 2021 May 4;5(5):CD007144.

Cochrane 2021



Immediate AED Treatment
Å Speeds Up Initial Remission: Accelerates the time it takes for patients to achieve their first 2-year (HR 1.29) and 5-

year (HR 1.39) seizure-free periods
Å No Ultimate Remission Benefit: Does not increase the final likelihood of achieving long-term seizure freedom (2-year 

RR 1.03; 5-year RR 1.02)

Leone MA, Giussani G, Nevitt SJ, Marson AG, Beghi E. Immediate antiepileptic drug treatment, versus placebo, deferred, or no treatment for first unprovoked seizure. Cochrane Database Syst Rev. 2021 May 4;5(5):CD007144.



Part  2 summary: 

Å High r isk recurrence in:  pr ior brain insult , abnormal EEG/imaging, 
neurological  deficit

Å Recurrence r isk is front- loaded

Å Immediate t reatment wil l reduce the r isk of recurrence by 20-50% 
depending on the time frame

Å Immediate t reatment accelerates initia l remission but does not  improve 
long-term remission rates

Å Psychosocial  and l ifestyle considerat ions:  dr iving and employment
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To Treat or Not to Treat



Diagnosis of epilepsy

1.ӄШΞШƨŰƓƖŸƻŸťĲĬШыŸƖШƖĲŉũĲǂьШÉüƚШŸĦĦƨƖƖŔŰŊШ
>24 hours apart 

When to start ASM?

Fisher et al. Epilepsia 2014 

What if?

A 50-year-old man presented with unprovoked GTC SZ
He had history of seizure when he was 7 years old.
Would you diagnose this patient EPILEPSY?

No clear time interval



Similar to general recurrent 
risk after 2 unprovoked SZs

1.ӄШΞШƨŰƓƖŸƻŸťĲĬШыŸƖШƖĲŉũĲǂьШÉüƚШŸĦĦƨƖƖŔŰŊШ
>24 hours apart 

2. 1 unprovoked (or reflex) SZ with probability 
of further SZs (>60%) over the next 10 yr 

3. Diagnosis of epileptic syndrome 

Fisher et al. Epilepsia 2014 

When to start ASM?

Diagnosis of epilepsy



Krumholz et al. Neurology 2015 

21-45% (36%)



Krumholz et al. Neurology 2015 

21-45% (36%)



Management Ą What to consider?
1. Short-term risk for a seizure recurrence
2. Longer-term potential for seizure remission

3. Adverse effects

Krumholz et al. Neurology 2015 
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Krumholz et al. Neurology 2015 



Krumholz et al. Neurology 2015 

Short-
term



Epilepsia, 49(Suppl. 1):26т28, 2008

Treat 14pts with a single seizure 

in order to prevent 
a single seizure recurrence 

within the first 2 years.



Å2nd unprovoked seizure occurred in 43% (24/60)
Å75% of the recurrences occurred at 3 years.
ÅRisks higher in younger (32.9 vs. 46.9 years) (p = 0.010) and 

more likely to be women (64% vs. 28.6%) (p = 0.009)

ÅWomen and younger patients may deserve 
closer monitoring following a 1st unprovoked 
seizure



Management Ą What to consider?
1. Short-term risk for a seizure recurrence
2. Longer-term potential for seizure remission

3. Adverse effects

Krumholz et al. Neurology 2015 



Krumholz et al. Neurology 2015 

Long-t
erm



љ É~ƚШċƖĲШƚǃůƓƣŸůċƣŔĦШƣƖĲċƣůĲŰƣƚЯШ
not disease -ůŸĬŔŉǃŔŰŊШŸƖШċŰƣŔĲƓŔũĲƓƣŸŊĲŰŔĦШƣőĲƖċƓŔĲƚЮњШ

Immediate treatment buys time and safety over the first 1т
2 years, but withholding medication until a 2nd seizure does 
not compromise the patient's ultimate chance of long-term 

seizure freedom."



ÅObjective:  Evaluated the translation and impact of the 2015 AAN/AES 
Practice Guideline into real-world clinical decision-making 
ÅASMs were initiated in 100% of admitted patients post -guideline 

publication  (compared to 86% pre-guideline).
ÅIn pre-guideline real-world practice, decisions to start treatment were 

significantly influenced by epileptiform discharges on EEG .
ÅEnsuring that clinicians consistently integrate: 
Åstructural neuroimaging 
Åremote symptomatic histories
ÅEEG findings when calculating recurrence risk.

S. Levi-Abayo, et al. Epilepsy Research 200 (2024) 107304



Management Ą What to consider?
1. Short-term risk for a seizure recurrence
2. Longer-term potential for seizure remission

3. Adverse effects

Krumholz et al. Neurology 2015 



Lancet 2005; 365: 2007-13



Treat the Risk, Not Just the Seizure

Ask, "Does this patient meet the >60% recurrence threshold?" 
rather than "Is one seizure enough to treat?"



Category Key Findings / Details Evidence Certainty

Strong Predictors (Higher 
Risk)

ω Abnormal EEG: Associated with roughly double the risk of recurrence Moderate to Low

Possible Predictors 
(Increased Risk)

ω Abnormal brain imaging (CT or MRI)
ω Nocturnal seizures (occurring during sleep)
ω Todd's paresis (temporary post-seizure muscle weakness)
ω Family history of epilepsy

Low

Uncertain / Inconclusive 
Factors

ω IƛǎǘƻǊȅ ƻŦ ŦŜōǊƛƭŜ ǎŜƛȊǳǊŜǎ
ω CƻŎŀƭ ǎŜƛȊǳǊŜ ƻƴǎŜǘ ƻǊ ƴŜǳǊƻƭƻƎƛŎŀƭ ŘŜŦƛŎƛǘǎ
ω Lƴƛǘƛŀƭ ǇǊŜǎŜƴǘŀǘƛƻƴ ŀǎ ǎǘŀǘǳǎ ŜǇƛƭŜǇǘƛŎǳǎ
ω !ƎŜ όǳƴŘŜǊ мсύ ŀƴŘ ƳŀƭŜ ǎŜȄ

Very Low

Main Conclusion
ω !ƴ abnormal EEG is currently the most reliable single predictor.
ω .ǊƻŀŘŜǊ ŦƛƴŘƛƴƎǎ ŀǊŜ ƭƛƳƛǘŜŘ ōȅ ǎǘǳŘȅ ƛƴŎƻƴǎƛǎǘŜƴŎƛŜǎ ŀƴŘ ǊŜǇƻǊǘƛƴƎ ƎŀǇǎΣ ƘƛƎƘƭƛƎƘǘƛƴƎ ǘƘŜ 
need for better standardized prospective studies.

τ

иШΞΟШƚƣƨĬŔĲƚШĲƻċũƨċƣĲĬ
иШΡЯΦΝΥШƣŸƣċũШƓċƖƣŔĦŔƓċŰƣƚШыĦőŔũĬƖĲŰШċŰĬШċĬƨũƣƚь
иШ[ŸũũŸƽ-up period of at least 6 months



Pitfalls in Diagnosis



First Episode Seizure?

No

Seizure ?

Yes

Non-epileptic event
1. Syncope
2. Other transient neurologic dz: 

migraine, TIA, parasomnia
3. Psychogenic dz

Is it the real first SZ?



First Episode Seizure?

No

Seizure ?

Yes

Non-epileptic event
1. Syncope
2. Other transient neurologic dz: 

migraine, TIA, parasomnia
3. Psychogenic dz

Is it the real first SZ?

Epilepsy 1st SZ

Provoked SZ
1.Metabolic
2.Infection
3.Trauma
4.Acute CNS injury

First unprovoked SZ

PROVOKED?



SZs associated with 
febrile illness
ÅMinimum rectal temp 

38.5°C (101.0°F)

Epilepsia, 51(4):671т675, 2010



CONTINUUM (MINNEAP MINN) 2022;28(2, EPILEPSY):230т260.



CONTINUUM (MINNEAP MINN) 2022;28(2, EPILEPSY):230т260.

May not truly PROVOKED



Investigations: Pitfalls

ÅElectroencephalography
ÅNeuroimaging

CONTINUUM (MINNEAP MINN) 2022;28(2, EPILEPSY):230т
260.



Electroencephalography 

Å18 т 56% of children and 12-50% of adults presenting with new-
onset seizures have epileptiform abnormality found on routine 
EEG
ÅMore diagnostic yield in early EEG and sleep deprivation EEG

ÅPitfalls: 3% of people without epilepsy may show epileptiform 
discharges Ą False positive

CONTINUUM (MINNEAP MINN) 2022;28(2, EPILEPSY):230т260.



Å30 years the Royal Air Force has used the EEG as part of the 
medical screening of candidates for aircrew training. 
ÅA total of 13,658 males aged 17-25 years. 
Å0.5% of these showed unequivocal epileptiform discharges, 58% 

occurring only on photic stimulation. 
ÅExclude Ą 6 and 14 Hz positive spikes, 6 Hz spike and wave
ÅChance of healthy individuals with EEG abnormalities epileptiform 

discharges is 2-3%.

Electroencephalography and clinical Neurophysiology, 86 ( 1993 ) 75- 77 



Caveats; 
normal/normal variants 

ÅChildren: vertex sharp waves, hypnagogic hypersynchrony
ÅAdolescents and adults: wicket waves and rhythmic temporal 

theta of drowsiness 

CONTINUUM (MINNEAP MINN) 2022;28(2, EPILEPSY):230т
260.



Vertex sharp transients



Vertex waves in runs



Hypnagogic hypersynchrony
Rhythmic bilateral synchronous high amplitude theta with widely distribution 

Most prominent at around 1 year, decrease toward 10 years old 



Wicket spikes



RMTD



SREDA






