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Matching antiepileptic medications 

with epilepsy patients

Kanokwan Boonyapisit, M.D.
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Which medications?

• ลักษณะการชักและประเภทของโรคลมชักของผู้ป่วย
• การบริหารยา
• ผลข้างเคียงของยากันชัก
• Drug interaction กรณีที่ผู้ป่วยได้ยาหลายชนิดพร้อมกัน
• Special situations

– Reproductive age
– Elderly
– Hepatic impairment
– Renal impairment
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Traditional antiepileptic drugs

Phenobarbital

Phenytoin

Carbamazepine

Sodium valproate

Benzodiazepine

New antiepileptic drugs

Felbamate (1993)

Gabapentin (1993)

Lamotrigine (1994)

Topiramate (1996)

Tiagabine (1997)

Levetiracetam (1999)

Oxcarbazepine (2000)

Zonisamide (2000)

Pregabalin (2005)

Vigabatrin
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JAMA. 2004;291:605-614

Block Na channel
Felbamate
Lamotrigine
Oxcarbazepine
Topiramate
Zonisamide

Presynaptic membrane

Potentiate GABA
activity
Tiagabine
Topiramate

Ca++ channel 
Blockade
Felbamate
Lamotrigine
Topiramate
Zonisamide
Gabapentin
Vigabatrin
Pregabalin

Antagonism of glutamate
Felbamate
Topiramate

Exact mech. Unknown
Levetiracetam

Postsynaptic membrane
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Seizure types and epilepsy syndrome

ชนิดของอาการชัก Traditional AEDs

Absence Sodium valproate

Myoclonic, atonic Sodium valproate

Generalized tonic clonic Phenobarbital

Phenytoin

Carbamazepine

Sodium valproate

Spectrum of traditional AEDs
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ชนิดของอาการชัก Traditional AEDs

Partial Phenobarbital

Phenytoin

Carbamazepine

Sodium valproate

Infantile spasm Vigabatrin

Spectrum of traditional AEDs

Spectrum of new AEDs

Type of 
seizure

FBM VGB TGB GBP OXC LTG TPM LEV PGB ZNS

Partial + + + + + + + + + +

Second

generalize
+ + + + + + + + + +

Tonic clonic ?+ ?+ ? ?+ + + + + ? +

Absence ?+ - - - - + ? ?+ ? ?+

Myoclonic ? - ? - - +* + + ? +

Lennox 
Gastaut

+ ? ? ? - + + ? ? ?

Infantile 
spasm

? + ?+ ? - ?+ ?+ ? ? ?+

Hitiris N, Brodie MJ. Curr Opin Neurol 2006;19:175-80
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Aggravation of seizures by AEDs
CBZ OXC PHT LTG VPA GBP VGB BDZ

Absence +++ + +++ + ++

Myoclonic +++ + +++ + + +

JME ++ + ++ +

LGS/MAE ++ + ++ + + ++ ++

BECTS + + +

LKS/ESE

S

+ +

ULD +

ชนิดของอาการชัก Traditional AEDs New AEDs

Absence Sodium valproate Lamotrigine

Clonazepam

Myoclonic, atonic Sodium valproate Lamotrigine

Topiramate

Clonazepam

Generalized tonic 

clonic

Phenobarbital

Phenytoin

Carbamazepine

Sodium valproate

Lamotrigine

Topiramate

Oxcarbazepine

Levitiracetam

Gabapentin

Clonazepam
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ชนิดของอาการชัก Traditional AEDs New AEDs

Partial Phenobarbital

Phenytoin

Carbamazepine

Sodium valproate

Lamotrigine

Topiramate

Oxcarbazepine

Levitiracetam

Gabapentin

Clonazepam

Clobazam

Infantile spasm Vigabatrin Sodium valproate

Topiramate

Clonazepam

Clobazam

Drug administration
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Pharmacologic properties of old AEDs

AEDs Dosage in 
children

Dosage in 
adults

Half life

(hrs)

Phenytoin 4-8 mg/kg/d 300 mg/d 20-30

Carbamazepine 10-20 
mg/kg/d

400-600 
mg bid

10-20

Sodium 
valproate

30-60 
mg/kg/d

1000-1500 
mg/d

8-12

Phenobarbital 2-5 mg/kg/d 120-250 
mg/d

96

Clonazepam 0.5 mg bid 18-50
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Pharmacologic properties of the new 

AEDs

Absorbtion

Most of the new AEDs are rapidly absorbed with 

high bioavailability

Gabapentin absorbtion is dose dependent
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AED Protein 
binding %

T/2 Site of elimination Remarks

Gabapentin 0 4-6 Renal, 100%

Not metabolize

Dose dependent absorption

Lamotrigine 55 15-30 Hepatic, 90%

Glucoronidation

Clearance increased by 

enzyme inducing AEDs, 
reduced by VPA

Topiramate 9-17 15-23 Renal, 40-70% Fraction hepatically 

metabolized, increased by 
enzyme inducing AEDs

Levetiracetam 0 6-8 Renal, 66%; 

hydrolysis of 
acetamide gr, 34%

Metabolism is nonhepatic 
hydrolysis

Oxcarbazepine 40 4-9 Hepatic, 70%

Hepatic conversion 
to active metabolite

Based upon 10 Hydroxy 

carbazepine (MHD), the major 
active metabolite

Zonisamide 40-60 24-60 Hepatic, 70% Clearance increased by 
enzyme inducing AEDs

Pregabaline 0 6 Renal

Not metabolize

New AEDs dose and titration
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Dosing table in adults
Drugs Starting 

dose (mg/d)

Rate of 

Common 
dose (mg/d)

Maintenance 
range (mg/d)

Dosing

interval

Gabapentin 300-400

(300mg/d)

2400 1800-3600 tid

Lamotrigine 12.5-25* 200-400 100-400 OD-bid

Levetiracetam 500

(500mg/wk)

2000-3000 1000-4000 bid

Oxcarbazepine 150-300

(300 mg/wk)

900-1800 900-2400 Bid-tid

Topiramate 25-50 200-400 100-1000 bid

Zonisamide 100 400 400-600 OD-bid

Pregabalin 150 300 150-600 Bid-tid

Dosing schedule for lamotrigine
MonoRx Titrate With 

Valproate

Titrate With other 
AEDs

Titrate

Adult

Wk 1-2 25 mg OD 12.5 mg 
OD/AD

Slow 50 mg OD

Wk 3-4 25 mg bid 25mg/
wk

25 mg OD Slow 50 mg bid 50mg/
wk

Mainte

nance

50-100 mg 
bid

50-100 mg 
bid

100-200 mg 
bid

Children

Wk 1-2 0.5 mg/kg 0.15 mg/kg 0.6 mg/kg

Wk 3-4 1 mg/kg 0.5 

mg/kg
/2wk

0.3 mg/kg 0.1-0.3 

mg/kg/
2wk

1.2 mg/kg 1-2 

mg/kg
/2wk

Mainte

nance

2-8 mg/kg 1-5 mg/kg 5-15 mg/kg
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Side effects of AEDs

Side effects of old AEDs
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AEDs Common side effects Serious side effects

Phenytoin Nystagmus, ataxia, 

drowsiness, gum 
hypertrophy

Rash, Steven Johnson 

syndrome, elevated LFT

Carbamazepine Nystagmus, ataxia, 
drowsiness

Rash, Steven Johnson 

syndrome, elevated LFT, 
leukopenia, hyponatremia

Sodium 
valproate

Drowsiness, tremor, 
alopecia, weight gain

Thrombocytopenia, 

elevated LFT, fulminant 
hepatic failure (rare)

Phenobarbital Drowsiness, mental 

slowness, behavioral 
disorder 

Rash, Steven Johnson 

syndrome, elevated LFT

Clonazepam Drowsiness, mental 
slowness

Side effects of new AEDs



14

Drugs Potentially serious adverse 
events

Nonserious adverse 
events

Gabapentin None Weight gain, peripheral 
edema, behavioral changes

Lamotrigine Rash, including Stevens 

Johnson and TENS, 
hypersensitivity reactions

Tics, insomnia

Levetiracetam None Irritability/ behavior 
changes

Oxcarbazepine Hyponatremia (elderly), rash None

Tiagabine Stupor or spike wave stupor Weakness

Topiramate Renal calculi, open angle 
glaucoma, anhidrosis

Weight loss, language

dysfunction,paresthesia

Zonisamide Rash, renal calculi, anhidrosis Irritability, weight loss

Pregabalin None Dizziness and somnolence, 
myoclonus

Risk for rash from AEDs



15

AEDs hypersensitivity syndrome

AEDs hypersensitivity syndrome

Incidence:

 Phenytoin 2.3-4.5/10,000

 Carbamazepine 1-4.1/10,000

 Lamotrigine ?  

Delayed type hypersensitivity

Occurs 2-8 weeks after starting AEDs

Occurs with older aromatic AEDs

Cross reactivity between PHT, PB and CBZ is 

quite high (up to 70-80% on testing)
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Weight issues from AEDs

Cognitive and behavioral side effects
Cognitive Behavioral

Conventional AEDs

Carbamazepine + 0

Phenobarbital ++ ++

Phenytoin + 0

Na Valproate + 0

New AEDs

Gabapentin 0 0

Lamotrigine 0 0

Levetiracetam 0 +

Oxcarbazepine +? 0

Topiramate + (reduced by slow titration) +?

Zonisamide 0 +?

Pregabalin 0 0
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AEDs and osteoporosis

Enzyme inducing AEDs may interfere with 

metabolism of vitamin D, therefore can cause 

increased incidence of osteoporosis with 

long term use.

Glaucoma

Acute myopia and secondary angle closure 

glaucoma

Reported in association with more than 25 

medications mostly sulfonamide gr. And 

carbonic anhydrase

Occurs from acute bilateral swelling of the 

choroid and ciliary body, causing structures 

to displace forward and closure of the angle 

of the anterior chamber
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Glaucoma

55 cases of acute bilateral glaucoma were 

reported in association with topiramate (up 

to Dec 2001)

86% were female

Occurred between approx. 5-21 days after 

initiation of topiramate (All cases occurred 

before 26 days)

Dosage 25-150 mg/d

Condition was reversible in 24 hrs, if 

detected early 

Common drug-drug interaction
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Metabolic pathways of AEDs

Between AEDs

Enzyme inducing AEDs (PHT, PB, CBZ) 

VS other AEDs

 Reduce all AEDs level esp. sodium 

valproate and lamotrigine
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Effects of enzyme inducing drugs on the 

concentration and clearance of concurrent AEDs

Between AEDs

Enzyme inhibitors

Sodium valproate lamotrigine

Topiramate, oxcarbazepine  phenytoin 
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Main inhibitory interaction of AEDs

Lamotrigine

Pregnancy, hormonal contraception can 

significantly lower lamotrigine level

Therapeutic drug monitoring may be necessary 

during pregnancy

**Valproate is a potent inhibitor of UGT 

dependent metabolism of lamotrigine and can 

significantly prolong lamotrigine half-life 

UGTs enzyme inducer AEDs (CBZ, PHT, PB) can 

increased metabolism of lamotrigine
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Interaction with other drugs

Interaction between CYP3A4 inhibitors and 

carbamazepine

Warfarin 

OCPs

Psychiatric drugs

Cardiac drugs

Chemotherapy and immunosuppressive 

agents

Commonly used medications that 

inhibit the CYP3A4 isoenzymes
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Drug interaction with warfarin

Metabolites through CYP3A4, 2C9

Phenytoin, phenobarbital and carbamazepine 

reduce the concentration of warfarin by up to 

50-65%

Phenobarbital and carbamazepine also 

reduce the anticoagulation effects of warfarin 

metabolites

Newer AEDs do not have signinificant 

interaction with anticoagulant 

Drug interaction with OCPs

AEDs that cause induction of CYP 3A4 
increase metabolism of oral contraceptives 
resulting in failure of contraceptives.

Potent enzyme inducing AEDs: 

 phenytoin, carbamazepine, primidone, 
phenobarbital.

Less-potent enzyme inducing AEDs:

 oxcarbazepine, lamotrigine

 topiramate >200 mg.
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Drug interaction with OCPs

Oral contraceptives should contain >50 

micrograms of estrogen in the combination 

and external methods to prevent insufficient 

protection. 
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New AEDs VS traditional AEDs

Give clinician more choices of antiepileptic 

medications especially more choices of broad 

spectrum AEDs

Better tolerability?

Better pharmacokinetic properties

Low protein binding 

Most of the new AEDs are not strong hepatic 

enzyme inducers fewer drug interaction

Fewer serious adverse events?

Advantage of new AEDs
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Disadvantage of new AEDs

Cost effectiveness

Availability

Tab Cost/day Cost/month

Conventional AEDs

Carbamazepine

Tegretol tab (200)

Tegretol CR (200)

Tegretol CR (400)

6.28

6.66

14.76

30-60 900-1800

Phenobarbital

Phenobarbital (30)

Phenobarbital (60)

0.30

0.41

1-2 30-60

Phenytoin

Phenytoin (50)

Dilantin cap (100)

0.97

2.87

9 270

Na Valproate

Depakine (200)

Depakine chrono (500)

6.45

15.99

32-64 960-1920
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Tab Cost/day Cost/month

New AEDs

Gabapentin

Neurontin (100)

Neurontin (300)

Neurontin (400)

17.42

32.00

38.00

128-384 3840-11520

Lamotrigine

Lamictal (25)

Lamictal (100)

15.37

41.00

82-164 2460-4920

Topiramate 

Topamax (25)

Topamax (50)

Topamax (100)

17.42

27.67

47.15

94-189 2829-5658

Oxcarbazepine 60-120 1800-3600

Levetiracetam 90-270 2700-8100

How to adjust the medications?
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Monotherapy: starting dose

Monotherapy: maximal 

tolerated dose

Increase dosage if seizure 

persists, no side effects

Second monotherapy 

with 

different mechanism 

of action 

Two drugs combination (select 

drugs

with different mechanism of action 

and least drug interaction)

How to adjust the medications?

ก่อนจะพิจารณาเปลี่ยนหรือปรับยาในแต่ละขั้นตอนต้อง
ค านึงถึงสิ่งตอ่ไปน้ีเสมอ

 Is the diagnosis correct?

 ยากันชักที่เลือกใช้เหมาะสมกับชนิดของการชักของผู้ป่วย
หรือไม่? 

 Compliance

 Avoid precipitating factors

 Drug interaction
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Prognosis in epilepsy patients

Natural history of treated epilepsy

Remission
Seizure free

(64%)
Not controlled

(36%)
refractory

1. There seem to be two class of patient :easy versus difficult to 
control de novo

2. Patient with difficult to control epilepsy commonly have 
underlying cerebral pathology and higher number (>20) of 
seizure prior to treatment


