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GOAL OF EPILEPSY 
TREATMENT



Diagnosis of epilepsy

Identify the 
underlying causes

Treat the 
underlying causes

Control the 
seizures

With good 
quality of life



THREE GENERATIONS OF 
AEDS



Antiepileptic drug development



• Give clinician more choices of antiepileptic 
medications especially more choices of broad 
spectrum AEDs

• Better efficacy?
• Better tolerability?
• Better pharmacokinetic properties
• Low protein binding 
• Most of the new AEDs are not strong hepatic 

enzyme inducersà fewer drug interaction
• Fewer serious adverse events

Advantage of 2nd gen. AEDs



Newest generation of antiepileptic 
medications: mechanism

Drugs Related drugs Mechanisms
Brivaracetam Levetiracetam 10 fold higher affinity for SV2A than 

LEV

Eslicarbazepine Carbamazepine Less problem with drug interaction 
and toxic metabolites

Rufinamide Lamotrigine Acts on Na channels

Retigabine Activate K current

Ganaxolone Neurosteroids Acts on postsynaptic and 
extrasynaptic GABA A receptors

Perampanel Blocks AMPA receptors at 
“noncompetive site”

Lacosamide Block Na channel in slow 
inactivated state



Diagnosis

• Check diagnosis: provoked seizure/ first 
unprovoked seizure/ epilepsy 

• Etiology of epilepsy

Starting 
AEDs

• Selecting the first AED

Adjusting 
AEDs

• Switching AEDs
• Adding AEDs



Diagnosis

• Check diagnosis: provoked seizure/ first 
unprovoked seizure/ epilepsy 

• Etiology of epilepsy

Starting 
AEDs

• Selecting the first AED

Adjusting 
AEDs

• Switching AEDs
• Adding AEDs



SELECTING THE FIRST AED



Which medications?

• ลกัษณะการชกัและประเภทของโรคลมชกัของผู้ ป่วย

• การบริหารยา

• ผลข้างเคียงของยากนัชกั

• Drug interaction กรณีทีLผู้ ป่วยได้ยาหลายชนิดพร้อมกนั

• Special situations/ other comorbidities

– Reproductive age

– Elderly

– Hepatic impairment

– Renal impairment



• Which AEDs are 
available?

• Cost
• Experience

AEDs 

• Type of seizures
• Age
• Weight
• Underlying diseases
• Current medication
• Occupation
• Psychological profiles

Patient’s 
profile

Drug administration
Prone to which side effects
Potential drug interaction



CASE 1.1



AEDs available/ Patient’s 
profile

PHT, PB, VPA, CBZ,
TPM, LEV, LTG, ZNM, 
OXC, GBP, PGB, LCM, 
PER

PHT, PB, VPA, CBZ,
TPM, LEV, LTG, ZNM, 
OXC, GBP, PGB, LCM, 
PER

Diagnosis, seizure type JME
Myoclonic seizures, GTC

Age Age 18 F

Weight 68 kg

Underlying disease None

Occupation Student

Current medication None

Psychological profiles Normal

Payment plan



Aggravation of seizures by AEDs
CBZ OXC PHT LTG VPA GBP VGB BDZ

Absence +++ + +++ + ++

Myoclonic +++ + +++ + + +

JME ++ + ++ +

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

BECTS + + +

LKS/ESE
S

+ +

ULD +



ชนิดของอาการชกั Traditional AEDs New AEDs

Absence Sodium valproate Lamotrigine
Clonazepam

Myoclonic, atonic Sodium valproate Lamotrigine
Topiramate
Clonazepam
Levetiracetam

Generalized tonic 
clonic

Phenobarbital
Phenytoin
Carbamazepine
Sodium valproate

Lamotrigine
Topiramate
Oxcarbazepine
Levetiracetam
Gabapentin
Clonazepam



AEDs 
available/ 
patient’s 
profile

PHT, PB, VPA, CBZ,
TPM, LEV, LTG, ZNM, 
OXC, GBP, PGB, 
LCM, PER

Consideration PHT, PB, VPA, CBZ,
TPM, LEV, LTG, ZNM, 
OXC, GBP, PGB, LCM, 
PER

Diagnosis, 
seizure type

JME
Myoclonic seizures, 
GTC

Avoid Na 
channel 
blocker

VPA, LEV, (TPM), (LTG)
Avoid PHT, CBZ, OXC

Age, Sex Age 18 F WWE

Weight 68 kg Weight issue

Underlying 
disease

None -

Occupation Student Drug 
administration

Current 
medication

None

Psychological 
profiles

Normal

Payment plan



Tomson T, Battino D, Bonizzoni E, et al. Comparative risk of major congenital
malformations with eight different antiepileptic drugs: a prospective cohort
study of the EURAP registry. Lancet Neurol 2018; 17:530–538.



Skin and cosmetic side effects

Side effects AEDs Time frame Incidence Reversible
Alopecia VPA 0.5-4%/ up to

6%

CBZ, OXC 2-3 months

Gum 
hypertrophy

PHT Chronic use 10-40% /

Hirsutism, 
hypertrichosis

PB

PHT

Acne VPA

PHT

Dupuytren’s
Contracture, 
plantar 
fibromatosis

PB Chronic use Up to 5% /

Gaitatzis A,  Sander JW. CNS Drugs 2013; 27:435–455



Body weight changes with AEDs
Side effects AEDs Time frame Incidence Extent
Weight gain VPA 2-3 months 

and may be 
continue

Up to 30-40% 1-3% of BW
Up to 8% of BW 
(with high dose)

GBP 23%
PGB 18%
RTG

Weight loss TPM Stabilize after 
12-18 months

6-17% in leaflet
(upto 60% in 
review)

Up to 7.5% of BW
Dose dependent

ZNS 3%
FBM
STP

Gaitatzis A,  Sander JW. CNS Drugs 2013; 27:435–455



AEDs 
available/ 
patient’s 
profile

PHT, PB, VPA, CBZ,
TPM, LEV, LTG, ZNM, 
OXC, GBP, PGB, 
LCM, PER

Consideration PHT, PB, VPA, CBZ,
TPM, LEV, LTG, ZNM, 
OXC, GBP, PGB, LCM, 
PER

Diagnosis, 
seizure type

JME
Myoclonic seizures, 
GTC

Avoid Na 
channel 
blocker

VPA, LEV, (TPM), (LTG)
Avoid PHT, CBZ, OXC

Age, Sex Age 18 F WWE LEV, (TPM), (LTG)
(VPA)

Weight 68 kg Weight issue LEV, (TPM), (LTG)
(VPA)

Underlying 
disease

None -

Occupation Student Drug 
administration

Current 
medication

None -

Psychological 
profiles

Normal -

Payment plan



AEDs 
available/ 
patient’s 
profile

PHT, PB, VPA, CBZ,
TPM, LEV, LTG, ZNM, 
OXC, GBP, PGB, 
LCM, PER

Consideration PHT, PB, VPA, CBZ,
TPM, LEV, LTG, ZNM, 
OXC, GBP, PGB, LCM, 
PER

Diagnosis, 
seizure type

JME
Myoclonic seizures, 
GTC

Avoid Na 
channel 
blocker

VPA, LEV, (TPM), (LTG)
Avoid PHT, CBZ, OXC

Age, Sex Age 18 F WWE LEV, (TPM), (LTG)
(VPA)

Weight 68 kg Weight issue LEV, (TPM), (LTG)
(VPA)

Underlying 
disease

None - LEV, (TPM), (LTG)
(VPA)

Occupation Student Drug 
administration

LEV, (TPM), (LTG)
(VPA)

Current 
medication

None - LEV, (TPM), (LTG)
(VPA)

Psychological 
profiles

Normal - LEV, (TPM), (LTG)
(VPA)

Payment plan



CASE 1.2



AEDs available PHT, PB, VPA, 
CBZ,
TPM, LEV, LTG, 
ZNM, OXC, GBP, 
PGB, LCM, PER

Consideration PHT, PB, VPA, CBZ,
TPM, LEV, LTG, ZNM, 
OXC, GBP, PGB, 
LCM, PER

Diagnosis, seizure 
type

JME
Myoclonic seizures, 
GTC

Avoid Na 
channel blocker

VPA, LEV, (TPM), 
(LTG)
Avoid PHT, CBZ, OXC

Age Age 18 M - VPA, LEV, (TPM), 
(LTG)

Weight 58 kg - VPA, LEV, (TPM), 
(LTG)

Underlying disease Migraine

Occupation Student

Current medication None

Psychological profiles Depression

Payment plan



Matching AEDs with other comorbidities

Avoid/ caution Prefer
Migraine VPA, TPM

Mood lability/ bipolar 
disorder

- LTG, CBZ, OXC, 
PHT, VPA

Pain CBZ, PGB, GBP

Anxiety FLB, LEV, LTG, TGB BZD, GBP, PGB 

Depression Barbiturates, LEV, PGB, 
TGB, TPM, VGB, ZNS

LTG

On warfarin Enzyme inducing AEDs

On OCP Enzyme inducing AEDs

HLA 1502 +ve CBZ

Sulfa allergy ZNS

Perucca P & MulaM. Epilepsy Behav 2013;26:440-9



Consider about psychiatric side effects in 
pts. with psychiatric comorbidities

Psychiatric 
comorbidities

Avoid Consider

Mood lability/ 
bipolar disorder

- LTG, CBZ, OXC, 
PHT, VPA

Anxiety FLB, LEV, LTG, 
TGB 

BZD, GBP, PBG 

Depression Barbiturates, LEV, 
PGB, TGB, TPM, 
VGB, ZNS 

LTG

Psychosis ETX, FLB, LEV, 
PHT, TGB, TPM, 
VGB, ZNS

-

Perucca P & MulaM. Epilepsy Behav 2013;26:440-9



AEDs available PHT, PB, VPA, 
CBZ,
TPM, LEV, LTG, 
ZNM, OXC, GBP, 
PGB, LCM, PER

Consideration PHT, PB, VPA, CBZ,
TPM, LEV, LTG, ZNM, 
OXC, GBP, PGB, 
LCM, PER

Diagnosis, seizure 
type

JME
Myoclonic 
seizures, GTC

Avoid Na 
channel blocker

VPA, LEV, (TPM), 
(LTG)
Avoid PHT, CBZ, OXC

Age Age 18 M VPA, LEV, (TPM), 
(LTG)

Weight 58 kg VPA, LEV, (TPM), 
(LTG)

Underlying disease Migraine Prefer migraine 
prophylaxis

VPA, TPM, (LEV), 
(LTG)

Occupation Student

Current medication None

Psychological profiles Depression Avoid AEDs that 
can ￪depression

VPA, (TPM), (LEV), 
(LTG)

Payment plan



CASE 2



AEDs 
available/ 
patient’s 
profile

PHT, PB, VPA, CBZ,
TPM, LEV, LTG, ZNM, 
OXC, GBP, PGB, LCM, 
PER

Consideration PHT, PB, VPA, CBZ,
TPM, LEV, LTG, ZNM, 
OXC, GBP, PGB, LCM, 
PER

Diagnosis, 
seizure type

Mesial temporal 
sclerosis
Automotor seizure,GTC

Age, Sex Age 25 M -

Weight 65 kg -

Underlying dis None -

Occupation Factory worker Drug 
administration

Current 
medication

None -

Psychological 
profiles

Normal -

Payment plan ต้องการรักษาใกล้บ้าน







AEDs 
available/ 
patient’s 
profile

PHT, PB, VPA, CBZ,
TPM, LEV, LTG, ZNM, 
OXC, GBP, PGB, LCM, 
PER

Consideration PHT, PB, VPA, CBZ,
TPM, LEV, LTG, ZNM, 
OXC, GBP, PGB, LCM, 
PER

Diagnosis, 
seizure type

Mesial temporal 
sclerosis
Automotor seizure,GTC

PHT, PB, VPA, CBZ,
TPM, LEV, LTG, ZNM, 
OXC, (GBP, PGB), LCM, 
PER

Age, Sex Age 25 M - PHT, PB, VPA, CBZ,
TPM, LEV, LTG, ZNM, 
OXC, (GBP, PGB), LCM, 
PER

Weight 65 kg -

Underlying dis None -

Occupation Factory worker Drug 
administration

Current 
medication

None -

Psychological 
profiles

Normal -

Payment plan ต้องการรักษาใกล้บ้าน



AEDs 
available/ 
patient’s 
profile

PHT, PB, VPA, CBZ,
TPM, LEV, LTG, ZNM, 
OXC, GBP, PGB, LCM, 
PER

Consideration PHT, PB, VPA, CBZ,
TPM, LEV, LTG, ZNM, 
OXC, GBP, PGB, LCM, 
PER

Diagnosis, 
seizure type

Mesial temporal 
sclerosis
Automotor seizure,GTC

PHT, PB, VPA, CBZ,
TPM, LEV, LTG, ZNM, 
OXC, (GBP, PGB), LCM, 
PER

Age, Sex Age 25 M - PHT, PB, VPA, CBZ,
TPM, LEV, LTG, ZNM, 
OXC, (GBP, PGB), LCM, 
PER

Weight 65 kg -

Underlying dis None -

Occupation Factory worker Drug 
administration

PHT, PB, ZNM, PER, 
VPA, CBZ, TPM, LEV, LTG, 
OXC, (GBP, PGB), LCM

Current 
medication

None -

Psychological 
profiles

Normal -

Payment plan ต้องการรักษาใกล้บ้าน PHT, PB, CBZ, VPA



CASE 3



AEDs 
available/ 
patient’s 
profile

PHT, PB, VPA, CBZ,
TPM, LEV, LTG, ZNM, 
OXC, GBP, PGB, LCM, 
PER

Consideratio
n

PHT, PB, VPA, CBZ,
TPM, LEV, LTG, ZNM, OXC, 
GBP, PGB, LCM, PER

Diagnosis, 
seizure type

Post stroke epilepsy
Focal clonic seizure
GTC

PHT, PB, VPA, CBZ,
TPM, LEV, LTG, ZNM, OXC, 
(GBP, PGB), LCM, PER

Age, Sex Age 75 M -

Weight 65 kg -

Underlying dis HT, DM, CAD, CKD
AF on warfarin

CKD, warfarin

Occupation Retired

Current 
medication

Warfarin 
Other meds

Drug 
interaction

Psychological 
profiles

Normal -

Payment plan -







Caution of SE of AEDs in elderly

AEDs Special precautions

Phenobarbital Drowsiness, cognitive dysfunction
May reduce effects of other drugs (enzyme inducer)

Phenytoin Reduced metabolism and clearance
Reduced protein binding à increased free fraction
Increase incidence of adverse effects
PHT level may be increased by amiodarone, cimetidine, 
isoniazid, trazodone
May reduce effects of other drugs (enzyme inducer)

Carbamazepine Increase incidence of adverse effects
May reduce effects of other drugs (enzyme inducer)
Hyponatremia

Sodium valproate Drowsiness, parkinsonism
Thrombocytopenia

Oxcarbazepine Increase incidence of adverse effects
Hyponatremia

Topiramate Cognitive side effects at higher dosage (can be avoided by 
slow titration)



AEDs 
available/ 
patient’s 
profile

PHT, PB, VPA, CBZ,
TPM, LEV, LTG, ZNM, 
OXC, GBP, PGB, LCM, 
PER

Consideratio
n

PHT, PB, VPA, CBZ,
TPM, LEV, LTG, ZNM, OXC, 
GBP, PGB, LCM, PER

Diagnosis, 
seizure type

Post stroke epilepsy
Focal clonic seizure
GTC

PHT, PB, VPA, CBZ,
TPM, LEV, LTG, ZNM, OXC, 
(GBP, PGB), LCM, PER

Age, Sex Age 75 M - PHT, PB, VPA, CBZ,
TPM, LEV, LTG, ZNM, OXC, 
(GBP, PGB), LCM, PERWeight 65 kg -

Underlying dis HT, DM, CAD, CKD
AF on warfarin

CKD, warfarin

Occupation Retired

Current 
medication

Warfarin 
Other meds

Drug 
interaction

Psychological 
profiles

Normal -

Payment plan -



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 significant interaction 
with anticoagulant 



Steffel J, et al. Europace 2021; 0:1-65





AEDs 
available/ 
patient’s 
profile

PHT, PB, VPA, CBZ,
TPM, LEV, LTG, ZNM, 
OXC, GBP, PGB, LCM, 
PER

Consideratio
n

PHT, PB, VPA, CBZ,
TPM, LEV, LTG, ZNM, OXC, 
GBP, PGB, LCM, PER

Diagnosis, 
seizure type

Post stroke epilepsy
Focal clonic seizure
GTC

PHT, PB, VPA, CBZ,
TPM, LEV, LTG, ZNM, OXC, 
(GBP, PGB), LCM, PER

Age, Sex Age 75 M - PHT, PB, VPA, CBZ,
TPM, LEV, LTG, ZNM, OXC, 
(GBP, PGB), LCM, PERWeight 65 kg -

Underlying dis HT, DM, CAD, CKD
AF on warfarin

CKD, warfarin VPA,TPM, LEV, LTG, ZNM, 
OXC, (GBP, PGB), LCM, 
PER
(TPM, LEV, LTG, GBP, PGB
May need dose adjustment)
Avoid PHT, PB, CBZ

Occupation Retired

Current 
medication

Warfarin 
Other meds

Drug 
interaction

Psychological 
profiles

Normal -

Payment plan ประกันสุขภาพถ้วนหน้า -



AEDs 
available/ 
patient’s 
profile

PHT, PB, VPA, CBZ,
TPM, LEV, LTG, ZNM, 
OXC, GBP, PGB, LCM, 
PER

Considerati
on

PHT, PB, VPA, CBZ,
TPM, LEV, LTG, ZNM, OXC, 
GBP, PGB, LCM, PER

Diagnosis, 
seizure type

Post stroke epilepsy
Focal clonic seizure
GTC

PHT, PB, VPA, CBZ,
TPM, LEV, LTG, ZNM, OXC, 
(GBP, PGB), LCM, PER

Age, Sex Age 75 M - PHT, PB, VPA, CBZ,
TPM, LEV, LTG, ZNM, OXC, 
(GBP, PGB), LCM, PERWeight 65 kg -

Underlying dis HT, DM, CAD, CKD
AF on warfarin

CKD, 
warfarin

VPA,TPM, LEV, LTG, ZNM, 
OXC, (GBP, PGB), LCM, 
PER
(TPM, LEV, LTG, GBP, PGB
May need dose adjustment)
Avoid PHT, PB, CBZ

Occupation Retired

Current 
medication

Warfarin 
Other meds

Drug 
interaction

Psychological 
profiles

Normal -

Payment plan ประกันสุขภาพถ้วนหน้า - VPA,TPM, LEV, LTG, ZNM, 
OXC, (GBP, PGB), LCM,PER
(TPM, LEV, LTG, GBP, PGB
May need dose adjustment)



IF THE 1ST AED DOES NOT 
WORK, WHAT TO DO NEXT?



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?

• ก่อนจะพิจารณาเปลี0ยนหรือปรับยาในแตล่ะขั :นตอนต้องคํานงึถงึสิ0ง

ตอ่ไปนี :เสมอ

– Is the diagnosis correct?

– ยากนัชกัที0เลอืกใช้เหมาะสมกบัชนิดของการชกัของผู้ ป่วยหรือไม?่ 

– Compliance

– Avoid precipitating factors

– Drug interaction





Add or switch AEDs

Add Switch
Failed single monotherapy ✓✓
1st AED has side effects or disadvantage 
or cannot tolerate 1st AED

✓✓

First AED provided partial or near complete 
control

✓✓

Inadequate control with two sequential 
monotherapies

✓✓

Risk of seizure exacerbation High ✓✓
Low ✓✓

Potential drug interaction Yes ✓✓
No ✓✓

Total score



Add or switch AEDs

Add Switch
Failed single monotherapy ✓✓
1st AED has side effects or disadvantage 
or cannot tolerate 1st AED

✓✓

First AED provided partial or near complete 
control

✓✓

Inadequate control with two sequential 
monotherapies

✓✓

Risk of seizure exacerbation High ✓✓
Low ✓✓

Potential drug interaction Yes ✓✓
No ✓✓

Total score 0 3



Add or switch AEDs

Add Switch
Failed single monotherapy ✓✓
1st AED has side effects or disadvantage 
or cannot tolerate 1st AED

✓✓

First AED provided partial or near complete 
control, tolerate 1st AED well

✓✓

Inadequate control with two sequential 
monotherapies

✓✓

Risk of seizure exacerbation High ✓✓
Low ✓✓

Potential drug interaction Yes ✓✓
No ✓✓

Total score 2



Which AEDs combination?

AEDs Added AEDs
Focal epilepsy Na channel blocker

PHT, CBZ, LTG, OXC, LCM

Broad spectrum AEDs

VPA, TPM, LEV, ZNM

Na channel blocker

PHT, CBZ, LTG, OXC, LCM

Other specific mech

PB, PGB, PER

Generalized epilepsy, 

myoclonic

Broad spectrum AEDs

VPA, LEV, (TPM, ZNM)

Broad spectrum AEDs

VPA, LEV, (TPM, ZNM)

Generalized+focal

epilepsy

Rapidly generalized sz.

VPA LTG

“- Several duotherapy combinations should be tested before considering the 
addition of a third drug. 
- Larger numbers of drugs should be avoided as it is unlikely that this strategy 
will produce a useful seizure reduction”

Brodie MJ, et al. Epi Behav 2011;21:331-41



• Which AEDs are 
available?

• Cost
• Experience

AEDs 

• Type of seizures
• Age
• Weight
• Underlying diseases
• Current medication
• Occupation
• Psychological profiles

Patient’s 
profile

Drug administration
Prone to which side effects
Potential drug interaction



DRUG RESISTANCE EPILEPSY



Epilepsia 2010;51:1069-77



What to consider before declaring that the patient 
is medical refractory?

• Is the diagnosis correct?

• ยากนัชกัที8เลือกใช้เหมาะสมกบัชนิดของการชกัของผู้ ป่วย

หรือไม่? 

• Compliance

• Avoid precipitating factors

• Drug interaction



Treatment of medical refractory epilepsy

• Epilepsy surgery
• Neurostimulation

– Vagal nerve stimulation
– Deep brain stimulation
– Trigeminal nerve stimulation
– Closed loop stimulation

• Other modalities: ketogenic diet







Increases in Probability of 1-Year Seizure Freedom
for Each Additional Antiepileptic Drug Regimen Tried



Diagnosis

• Check diagnosis: provoked seizure/ first 
unprovoked seizure/ epilepsy 

• Etiology of epilepsy

Starting 
AEDs

• Selecting the first AED

Adjusting 
AEDs

• Switching AEDs
• Adding AEDs



• Which AEDs are 
available?

• Cost
• Experience

AEDs 

• Type of seizures
• Age
• Weight
• Underlying diseases
• Current medication
• Occupation
• Psychological profiles

Patient’s 
profile

Drug administration
Prone to which side effects
Potential drug interaction



Diagnosis

• Check diagnosis: provoked seizure/ first 
unprovoked seizure/ epilepsy 

• Etiology of epilepsy

Starting 
AEDs

• Selecting the first AED

Adjusting 
AEDs

• Switching AEDs
• Adding AEDs

Consider 
drug 

resistant

• Failure of adequate trial of two AEDs regimen




