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When to start AED?



Diagnosis of epilepsy First unprovoked seizure

When to start AED?



Similar to general recurrent 
risk after 2 unprovoked SZs

Diagnosis of epilepsy

1. ≥ 2 unprovoked (or reflex) SZs occurring >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 

When to start AED?

Fisher et al. Epilepsia 2014 



First unprovoked seizure

When to start AED?

Hauser et al. NEJM 1998 

33%

73%

76%

1st

2nd

3rd

Follow 1st

unprovoked 
SZ for 204 
pts



First unprovoked seizure

When to start AED?

Hauser et al. NEJM 1998 



First unprovoked seizure

When to start AED?

Hauser et al. NEJM 1998 



Krumholz et al. Neurology 2015 

21-45% (36%)



Krumholz et al. Neurology 2015 

21-45% (36%)



• Factors asso w/ increased risk for SZ recurrence:
1. Prior brain insult (level A)
2. EEG shows epileptiform discharge (level A)
3. Significant brain-imaging abnormality (level B)
4. Nocturnal seizure (level B)

Krumholz et al. Neurology 2015 
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Conclusion
Risk of SZ recurrence
• Chance for a recurrent SZ is greatest within the 

first 2 years at 21-45%
• Factors asso w/ increased risk for SZ recurrence:

• Prior brain insult (level A)
• EEG shows epileptiform discharge (level A)
• Significant brain-imaging abnormality (level B)
• Nocturnal seizure (level B) Krumholz et al. Neurology 2015 



Management
• Does immediate AED treatment change short-term 

prognosis?
• Reduce the risk for a recurrent SZ in the first 2 years.
• But over the long term (>3yrs) is unlikely to improve the 

prognosis for sustained SZ remission.

• Risk of AED treatment
• AEs range from 7-31% and usually mild and reversible

Krumholz et al. Neurology 2015 



Acute symptomatic SZs

• SZs asso w/ acute insults to the brain need to be 
treated

• BUT AED treatment should not be given to prevent 
the development of epilepsy because this is 
ineffective

• AEDs should be discontinued w/in or at most six 
months after the insult.



Provoked SZs

• SZs exclusively provoked by external factors, e.g. 
alcohol withdrawal, should be treated by avoiding 
the provocation. 



How to select AEDs?



Ideal Properties for AEDs

• High efficacy & Good tolerability
• No or rapid titration
• No risk of allergic or idiosyncratic reaction
• Low interaction potential
• Favorable pharmacokinetics

• Linear kinetics
• No dose adjustment in renal impairment
• No hepatic enzyme induction or inhibition
• Once daily dosage



How to choose AEDs

• Identify epilepsy syndrome and SZ types
• Focal vs Generalized

• Other factors:
• Age
• Gender
• Comorbidity & drug interaction
• Cost & availability



Antiepileptic Drugs
Old Newer (2nd gen) Newest (3rd gen)

Phenobarbital 1919 Felbamate 1993 Pregabalin 2005
Phenytoin 1938 Gabapentin 1993 Rufinamide 2009
Primidone 1954 Lamotrigine 1994 Lacosamide 2009

Ethosuximide 1960 Topiramate 1996 Vigabatrin 2009
Carbamazepine 1974 Tiagabine 1997 Clobazam 2011

Valproic acid 1978 Levetiracetam 1999 Ezogabine 2011
Oxcarbazepine 2000 Perampanel 2012

Zonisamide 2000 Eslicarbazepine 2014

No difference between newer and older AEDs 
in efficacy to control seizures



Advantage Newer vs Older AEDs

• Not affecting hepatic enzyme function (GBP, PGB, 
LTG, LEV, LCM)

• Rapid onset of action (GBP, OXC, LEV, LCM)
• Intravenous loading (LEV, LCM)
• Broad spectrum efficacy (LTG, TPM, ZNS, LEV)

Unterberger I. Epileptologie 2015



AE & tolerability: New vs Old AEDs

• Adverse effects
• Approximately 50% of pts reported ≥ 1 AE from CBZ or 

VPA as well as from newer AEDs (LTG, GBP, OXC, TPM)

• Tolerability
• Newer AEDs: better
• Fewer or no dermatologic hypersensitivity reaction in 

newer AEDs (except LTG)
• Less or no drug interaction



Narrow & Broad spectrum AEDs

Neurol Clin 28 (2010) 843–852 



How to choose AEDs

• Identify epilepsy syndrome and SZ types
• Focal vs Generalized

Focal Generalized Not sure

Narrow
CBZ PHT PGB 
OXC LCM GBP

Board
LEV VPA PER
LTG CLB PHB
TPM PRM ZNS

ETX (absence)



1st line & refractory epilepsy AED choices

Schmidt D. Neurol Clin 2015



Updated ILAE evidence review
Seizure type or epileptic 
syndrome

Level of efficacy and effectiveness evidence (in 
alphabetical order)

Adult w/ partial-
onset SZs

Level A: CBZ, LEV, PHT, ZNS
Level B: VPA
Level C: GBP, LTG, OXC, PB, TPM
Level D: CZP

Elderly adults w/ 
partial-onset SZs

Level A: GBP, LTG
Level B: None
Level C: CBZ
Level D: TPM, VPA

Adults w/ 
generalized onset 

tonic-clonic SZs

Level A, B: None
Level C: CBZ, LTG, OXC, PB, PHT, TPM, VPA
Level D: GBP, LEV

Epilepsia, 54(3):551–563, 2013



Updated ILAE evidence review
Seizure type or epileptic syndrome Level of efficacy and effectiveness 

evidence (in alphabetical order)

Children w/ absence SZs
Level A: VPA
Level B: None
Level C: LTG

Benign epilepsy w/ 
centrotemporal spikes (BECTS)

Level A, B: None
Level C: CBZ, VPA
Level D: GBP, LEV, OXC

Juvenile myoclonic epilepsy 
(JME)

Level A, B, C: None
Level D: TPM, VPA

Epilepsia, 54(3):551–563, 2013



AEDs Focal GTC Absence Myoclonic LGS

PB ++ + xx +

PHT ++ + xx xx

CBZ ++ + xx xx

VPA ++ + ++ + +

ETX - - ++ -

Clobazam + + + + ++

GBP/PGB ++ - - -

LTG ++ ++ + +/- ++

TPM ++ ++ - ++

LEV ++ ++ + ++

ZNS ++ + + +

LCS ++ - -

PER ++ ++



How to choose AEDs

• Identify epilepsy syndrome and SZ types
• Focal vs Generalized

• Other factors:
• Age
• Gender
• Comorbidity & drug interaction
• Cost & availability



Keyword for old gen AEDs
CYP450 Spectrum Keywords

Phenobarbital Inducer Narrow Long half-life (3-6 days)
SE: Dupuytren’s contracture

Phenytoin Inducer
2C9, 2C19

Narrow
High protein binding
Non linear kinetic, Paradoxical response
SE: ataxia, rash, gum hypertrophy

Carbamazepine
(gold standard 
for focal epi)

Inducer
3A4 Narrow

Auto-induction
Inh by macrolide (except Azithro)
SE: rash (HLA B*1502), leukopenia, 
hypoNa

Valproate
(gold standard 

for gen epi)
Inhibitor Board

High protein binding
Use in migraine, mood d/o
SE: wt gain, hair loss, tremor, PCOS
Hepatitis, pancreatitis
Teratogenic SE (Dose dependent) both 
structural & cognitive



Keyword for new gen AEDs
Spectrum Keywords 

LTG Board

May exarcerbate myoclonus, Auto-induction
↓clearance by VPA (use with cau ous)
↑clearance by EIAEDs, estrogen & pregnancy
Safe for teratogenicity
Use in mood d/o
SE: rash

TPM Board

CYP 3A4 inducer (dose >200)
CYP 2C19 inhibitor (may ↑PHT level)
Use in migraine, CDH
SE: stone, glaucoma, hypohydrosis, paresthesia, cognitive impair
Wt loss, Teratogenicity

ZNS Board Do not use in sulfa allergy
Once daily dose

LEV Board
Renal excretion: need supplement after dialysis
No drug interaction
SE: psychiatric 



Slow titration

• Carbamazepine (2-5 wk)

• Lamotrigine (8-12 wk)

• Topiramate
• Zonisamide

Rapid titration

• Phenytoin
• Valproate
• Levetiracetam
• Oxcarbazepine (1-2 wk)

• Gabapentin

AED dosing administration



Effects of AEDs to CYP450

Neurol Clin 28 (2010) 843–852 



Increased clearance drugs by EIAEDs

Neurol Clin 28 (2010) 843–852 



PHT & Non-AEDs interaction

Mayo Clin Proc, 1996 (71)



CBZ & Non-AEDs interaction



Drug-drug interaction

Neurol Clin 28 (2010) 843–852 



AEDs & effects on weight

Epilepsia, 48(Suppl. 9):42–45, 2007 



Unique patient and AED choices

Continuum Lifelong Learning Neurol 2010;16(3)



AEDs to Use Cautiously or Avoid
Liver dz VPA, PHT, PB, CBZ, LTG

Renal fail LEV, GBP, PB, PGB, TOP, ZNS

h/o renal stone ZNS, TOP

Arrhythmia CBZ, PHT

Pancreatic dz VPA, CBZ

Hypothyroidism CBZ, OXC, PHT

Hyponatremia CBZ, OXC

Osteopenia PHT > CBZ, PB

Obesity VPA, PGB, GBP

Anorexia FBM, TOP, ZNS

PCOS VPA



AEDs to Use Cautiously or Avoid (cont.)
Taking OCPs CBZ, OXC, PHT, PB, TOP (>200)

Bleeding diathesis VPA (dose-related thrombocytopenia)

Blood dyscrasia CBZ (idiosyncratic leukopenia)

Peripheral edema PGB

h/o hypersense AED w/ risk of rash (PHT, CBZ, LTG)

Psychiatric d/o LEV, PB

Taking warfarin  warfarin: PHT, PB, CBZ

 warfarin: VPA

Absence szs PHT, CBZ, PB

Myoclonic szs PHT, CBZ



Rational polytherapy

• 1st AED fails due to lack of tolerability  2nd mono
• 1st AED fails due to inefficiency
Add-on (partially effective from 1st AED)
2nd mono (totally ineffective from 1st AED)

• 2nd mono should be considered in 
• Elder, women w/ child bearing age
• Compliance challenging
• Cost

• Add-on: consider different MOA and co-morbidity



Rational polytherapy

• Combining 2 Na-channel blockers: 
• Associate with higher rates of toxicity

• “LTG + VPA” is the only single regimen that shows 
“synergistic” in humans



Lamotrigine (LTG)
• Starts 25mg/d then increase 25mg q 1wk.
• Very slow titration to avoid the rash
• Dose

• 100-200 mg/d (monotherapy or with VPA)
• 200-400 mg/d (with enz. Inducing AEDs)

When combine with valproate
•12.5-25 mg/d x 1-2 wks
•then titrate 12.5-25 mg/wk, until 100 mg

•AEs: Rash (SJS, TEN) avoid by gradual titration 



Interaction between 1st & 2nd AEDs



Summary

• When to start AED
• Diagnosis of epilepsy
• 1st unprovoked seizure with high risk of recurrence
• Acute symptomatic/ provoked seizure (for < 6months)

• How to select AED(s)
• Epilepsy syndrome and SZ types: Focal vs Generalized
• Other factors:

• Age & Gender
• Comorbidity & drug interaction
• Cost & availability




