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Outline

• General practice of ASMs selection

• Initiation of ASMs in different etiologies
• Discontinuation of AEDs

AEDs = ASMs
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The clinical spectrum of ASMs

CNS Drugs (2021) 27/11/65 5



Variables that affect a specific ASMs
ASM specific 

variables
Patient-specific 

variables
Nation-specific 

variables

• Sz type or syndrome 
efficacy/effectiveness

• Pharmacokinetics
• Idiosyncratic reaction
• Dose-dependent AE
• Interaction potential
• Formulation
• Chronic toxicity
• Teratogenicity
• MOA
• Rational Rx

• Age, Gender
• Genetic BG
• Comorbidities
• Co-medications
• Ability to swallow 

tablets
• Insurance coverage
• Relative wealth
• Sz type and syndrome
• Stage of the epileptic 

condition

• AED availability
• AED cost

Adapted from Epilepsia 47,200627/11/65 6
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Definition of terms

Epilepsy
ILAE 2014

• At least two unprovoked seizures more than 24 h apart or
• one unprovoked seizure with a probability of a subsequent seizure 

recurrence risk of approximately 60% (similar to 10-year 
recurrence risk after two unprovoked seizures)

• Diagnosis of epilepsy syndrome

Acute symptomatic 
seizure

Caused by acute illness (stroke, CNS infection, TBI): seizure within 7 
days of an insult

Remote symptomatic 
seizure 
(unprovoked seizure)

Pre-existing brain injury: seizure greater than 7 days after insult

Provoked seizure Caused by transient reversible alterations without structural change 
(toxin, metabolic factors, medication); occurs at time of insult or 
within 7 days
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ASM Selections @ seizure type/syndrome

1. 1.1 First seizure (symptomatic sz or unprovoked sz) [Hx, PE, Ix]
1.2 Epileptic syndrome [Hx, EEG]

2. Does the patient need to start Rx after first seizure?

3. Whether it is a first one or the patient does not remember?

4. Epilepsy (2 unprovoked sz/ 2 reflex sz)
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Cumulative risk in 2 important issues

Epilepsia, 50(5):1102–1108, 2009
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Management guideline
Etiology of sz Type of sz Short-term ASM Long-term ASM

Ischemic, Hge, 
subdural, SAH

Acute 
symptomatic

a short course may be 
necessary due to higher 
mortality rates in the short 
term

if pt develops remote 
symp sz in setting of 
underlying lesion

CVST Acute 
symptomatic

up to 6 mo–1 yr of ASM Rx 
may be necessary due to 
higher mortality rate in the 
short term and ↑risk of 
unprovoked sz with 
hemorrhagic infarcts, supr

sagittal thrombosis and Hx of 
acute symp seizures

if pt develops remote 
symp sz in setting of 
underlying lesion

Curr Treat Options Neurol (2018) 20: 41
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Management guideline

Etiology of sz Type of sz Short-term ASM Long-term ASM
Trauma Acute 

symptomatic
*1 week of ASM.
*Longer (1–3 mo of Rx) in pt
mod-severe depressed
skull fx, penetrating injury, 
subdural requiring
evacuation, multiple
contusions, epileptiform 
EEG, prolonged period of 
LOC or amnesia

if pt develops remote 
symp sz in setting of 
underlying lesion

Curr Treat Options Neurol (2018) 20: 41
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Management guideline

Etiology of sz Type of sz Short-term ASM Long-term ASM
CNS infection Acute 

symptomatic
*A short course is necessary
due to high mortality in 
short term.
*Consider 1–3 mo of Rx in 
pts with viral encephalitis.

if pt has remote
symp sz or
unprovoked sz
with structural 
lesion

Curr Treat Options Neurol (2018) 20: 41
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First Unprovoked seizure



Disease stage

1st unprovoked sz 2nd unprovoked sz

Year……………………………….1…………………………………….2

Recurrence risk in the 2 years = 21-45%

Initial Rx after 1st sz 35%

Neurology 2015;84:1705–1713

Child risk at 2 yrs = 37%
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Seizure recurrence in children

• After an unprovoked sz: 42% had subsequent seizures
• Cumulative risk at 1 yr = 29% , at 2 yr = 37%, at 3 yr = 42%

• Risk factors for sz recurrence: remote symptomatology, abnormal 
EEG, seizures in sleep, Hx of prior febrile seizures and Todd 
paralysis

• Risk of seizure recurrence with normal EEG = 30% over 5 yrs
with non-specific abn EEG = 45%
with epileptiform EEG = 60%
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Initial Rx of 1stunprovoked sz

• Reduce recurrent risk of 2nd unprovoked seizure
• No difference in likelihood of long-term epilepsy remission

Neurology 2015;84:1705–171327/11/65 18



Factors that are indicative for the initiation of 
ASMs therapy after a first seizure

1. High syndrome-dependent risk of seizure relapses if ASMs are not started (JME)
2. A good prognosis under ASM Rx (JME)
3. Limited chance of adopting lifestyle 
4. A first seizure with loss of consciousness
5. Abnormal EEG findings with epileptiform discharges
6. Abnormal MRI finding
7. Adult age
8. A high personal risk in case of seizure relapses due to casual habits or professional 

circumstance

Seizure 49 (2017) 92-94
27/11/65 19



ASM Initiation



ASM decision making

• Initiation: primary monoRx
: Broad spectrum ASM  → generalized sz, genetic generalized sz, 

unknown
: Narrow spectrum ASM → focal sz

• Uncontrolled sz: secondary/third monoRx or polyRx

27/11/65 21



VPA
TPM, ZNS

LTG
LEV
PER
RFN

CLB (CLN), CZP
PB

PRM , FBM

PHT
CBZ, ESL

OXC
VGB

PGB, GBP
LCM
TGB
EZG

Broad spectrum vs Narrow spectrum ASMs



CNS Drugs (2021) 35:935–963
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Desirable Pk Properties of an AED 

High oral 
bioavailability

Low plasma 
protein binding Linear kinetics

Ready 
penetration 

across the BBB

Long half-life No active 
metabolites

Significant renal 
elimination

Elimination, not 
involving 

oxidation or 
conjugation

Low vulnerability 
to drug 

interactions
Epileptic Disord 2003; 5 (Suppl 1): S17–S26



Rational of ASM treatment
• Era of conventional AED

• Era of New AEDs

Initial 
Monotherapy

2nd Drug 
Monotherapy

3rd Drug 
Monotherapy

Initial 
Monotherapy

2nd Drug 
Monotherapy

1st Drug 
Duo therapy

3rd Drug 
Monotherapy

2nd Drug Duo
Or triple therapy

Modified from Prof BI Lee: EST 2015, 
Journal of Epilepsy Research 2019 Drug interaction Drug interaction

Quadruple
therapy
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Combination regimens

Drug combination comment
SCB(+) + SCB(+) Additive efficacy or antagonism

SCB(+) + SCB(+) Synergistic efficacy

SCB(+) + Multiple actions Variable and unpredictable

SCB(+) [or SCB(+)] + Enhanced GABAergic Synergistic efficacy

Multiple actions + Multiple actions Synergistic efficacy

LEV(SV2) + Other AEDS (SCB/multiple) Additive or synergistic efficacy

GBP + Other AEDS Synergistic efficacy

SCB(+) = fast activated
SCB(+) = slow activated 

27/11/65 27



Aggravation of seizure by ASMs
Seizure type/syndrome Avoid

Myoclonic seizure PHT, CBZ, OXC, VGB, GBP, PGB, TGB

Use with precaution: LTG

Absence seizure PHT, CBZ, OXC, VGB, GBP, PB (high dose), TGB, 
CLB, CLZ

Tonic seizure (in LGS) BZP

CSWS/ESES CBZ, OXC

Dravet syndrome Sodium channel blockers

LGS CBZ, OXC, PHT, TGB

?
?
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ASM Discontinuation



ASMs Discontinuation Issues

Children Adult

No difference in sz recurrence 
between tapering ASMs after 2 or 4 
years of seizure freedom

In long-term (24-60 mo) risk of sz
recurrence is possibly higher in adults 
who tapering ASMs after 2 years

Interictal epileptiform activity possibly 
increases risk of seizure recurrence 
(low confidence)

Withdrawal ASMs at a rate of 25% 
every 10 days-2 weeks or 25% every 2 
months has no difference

Neurology 2021;97:1072-108127/11/65 31



Seizure recurrence vs Seizure freedom 
after ASMs discontinuation

Factors associated w an increased risk of 
seizure recurrence

• Long duration of epilepsy before remission

• More than 10 seizures before remission

• Short seizure-free interval before ASM 
withdrawal

• Older age at onset of epilepsy (in pts >25 yrs)

• History of febrile seizures

• Not a self-limiting epilepsy syndrome

• Developmental delay

• Epileptiform abnormality on EEG before 
withdrawal

Factors associated w long-term seizure 
freedom (at 10 years after ASM withdrawal)

• Short duration of epilepsy before remission
• Low number of seizures before remission
• One or low number of ASM before 

withdrawal
• Long seizure-free interval (years) before 

ASM withdrawal
• No history of focal seizures
• No epileptiform abnormality on EEG before 

withdrawal
Aust Prescr 2021;44:53–627/11/65 32



Other risk factors of seizure recurrence:

• Symptomatic epilepsies: 41-42% risk      
• Neurological anomalies at birth
• Impaired neurodevelopment, intellectual quotient < 70
• ≥ 10 seizures / Prolonged epilepsy before remission
• Average of five seizures per year: 68% relapse       
• Prolonged seizures
• Hx of febrile seizures has 2 times the risk of relapse
• Age of onset of epilepsy younger than 2 or older than 12 years old
• EEG with epileptiform activity before withdrawal.

Rev Mex Neuroci. 2019;20(2):123-12827/11/65 33
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Genetic background

Front. Neurol. 13:777115
35



Treatment in Genetic Epilepsy

Curr Genet Med Rep 2018; 6: 73-82
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ASMs Selection, 

ASM Initiation,

ASM Discontinuation

Precision 
medicine



Thank you for your attention


