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MI19N 2.1 MINUUNBINIFNAIN International League Against Epilepsy (ILAE) 1981

Partial Seizure Generalized Seizure
- Simple partial seizure - Absence seizure
- Complex partial seizure - Generalized tonic-clonic seizure
- Partial seizure evolving to secondarily - Generalized clonic seizure
generalized tonic clonic seizure - Generalized tonic seizure

- Atonic seizure

- Myoclonic seizure

Unclassified seizure e.g. infantile spasms
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Epilepsy

Y \

Absence seizures * Other type of seizures

\4 \/

Sodium valproate* Standard AEDs

(Phenytoin, Carbamazepine,

Sodium valproate, Phenobarbital)

' a o o S A a o Y v W
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Y 1
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1. Genetic cause MUNUHENANNITIN idiopathic cause
Y A a {
2. Structural/metabolic cause IBUNUHEMANNITUN symptomatic cause

9 a a {
3. Unknown cause MUNUHANNITEN cryptogenic cause
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CBZ: carbamazepine, LTG: lamotrigine, PB: phenobarbital, PHT: phenytoin, VPA: sodium valproate
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11 abnormal EEG WU focal epileptiform abnormality
T5AaNTNUNFUATY I ME, Lennox-Gastaut syndrome
o 1 5 o g‘ Y 1
T3AaUFNANT WA KA (remote symptomatic epilepsy) Falilomadngilaninna

%ﬁﬂﬁ“hjﬂﬁﬂﬁuﬁﬂ (cryptogenic epilepsy)
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a U U = N = w = | K =
FHAYDINTYD WBEN N BN VU WP 9 enlaiogluiinyd
EHANUHITIA
Adults with partial onset Carbamazepine Clonazepam  Lamotrigine (elderly) Oxcarbazepine
seizures Phenytoin Topiramate Zonisamide
Sodium valproate Levetiracetam Clobazam
Phenobarbital Gabapentin (elderly)  Pregabalin
Children with partial Carbamazepine Clonazepam  Topiramate Oxcarbazepine
onset seizures Phenytoin Lamotrigine Zonisamide
Phenobarbital Clobazam
Sodium valproate
Generalized tonic clonic Phenobarbital Clonazepam  Lamotrigine Oxcarbazepine
Sodium valproate Lopiramate Clobazam
Phenytoin Levetiracetam
Carbamazepine Gabapentin
Absence Sodium valproate Clonazepam Lamotrigine
Juvenile myoclonic epilepsy  Sodium valproate Topiramate
Atonic, tonic Sodium valproate Clonazepam  Topiramate
Lamotrigine
Nitrazepam
Levetiracetam
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Summary of studies and level of evidence for each seizure type and epileptic syndrome

Seizure type or epilepsy syndrome ClassI ClassII Class III Level of efficacy and effectiveness evidence

studies  studies  studies (in alphabetical order)

Adults with partial-onset seizures 4 1 34 Level A: CBZ, LEV, PHT, ZNS
Level B: VPA
Level C: GBP, LTG, OXC, PB, TPM, VGB
Level D: CZP, PRM
Children with partial-onset seizures 1 0 19 Level A: OXC
Level B: None
Level C: CBZ, PB, PHT, TPM, VPA, VGB
Level D: CLB, CZP, LTG, ZNS
Elderly adults with partial-onset seizures 1 1 3 Level A: GBP, LTG
Level B: None
Level C: CBZ
Level D: TPM, VPA
Adults with generalized onset tonic-clonic
seizures 0 0 27 Level A: None
Level B: None
Level C: CBZ, LTG, OXC, PB, PHT, TPM, VPA
Level D: GBP, LEV, VGB
Children with generalized onset tonic-clonic
seizures 0 0 14 Level A: None
Level B: None
Level C: CBZ, PB, PHT, TPM, VPA
Level D: OXC
Children with absence seizures 1 0 7 Level A: ESM, VPA
Level B: None
Level C: LTG
Level D: None

Benign epilepsy with centrotemporal spikes
(BECTs) 0 0 3 Level A: None
Level B: None
Level C: CBZ, VPA
Level D: GBP, LEV, OXC, STM

Juvenile myoclonic epilepsy(JME) 0 0 1 Level A: None
Level B: None
Level C: None
Level D: TPM, VPA
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Proposed mechanisms of antiepileptic drug action

y y f f V

Established AEDs Na+ Ca2+ K+ GABA Excitatory

channels channels channels transmission  (eg.glutamate)
transmission

Benzodiazepines 4t

Carbamazepine +++

Ethosuximide 4HHF

Phenytoin +++

Phenobarbital + e+ +

Sodium valproate + + 4t +

New AEDs

Felbamate ++ + ++ ++

Gabapentin A + s

Lamotrigine 4+ +

Levetiracetam +++ (Binding to SV2A) I ¥

Oxcarbazepine 4+ + +

Tigabine it

Topiramate ++ ++ ++ 4+

Vigabatrin T+

Zonisamide ++ ++

Lacosamide 44+ (Slow inactivation of voltage gate Na channels)

Perampanel o+

(noncompetitive AMPA antagonist)

* = Decreased; T = increased; Na+ = sodium; Ca2+ = calcium; K+ = potassium ; GABA =Y-aminobutyric acid;
SV2A = synaptic vesicle glycoprotein 2A; AMPA= ionotropic Ot amino 3hydroxy 5 methyl 4 isoxazolepropionic acid

receptor; AEDs = antiepileptic drugs; +++ = primary action; ++ = probable action; + = possible action.
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Inducers* Inhibitors** ﬁwaﬁeﬂmn/"lu'ﬁwa

Phenytoin Valproate Gabapentin

Carbamazepine Lacosamide

Phenobarbital Lamotrigine
Levetiracetam
Pregabalin
Zonisamide
Topiramate

Oxcarbazepine

. = A v o < o 0 q ¥ a = A A 3 ¢

* inducers W80 O1dma lUnszqumshaues Ul cYp 450 slvwauedaduvosendunmudula]
a 3 Yy o 2

CYP 450 1Aaun¥Y Hraliszaveniveg anaq

e = A o 2 o < ¢ 0o q ¥ a = A A g ¢
**inhibitors N84 eniinalliudemsiauvesdulsi cyp 450 ilrmmvedaduvesendunmudulmy]

v a o ! ! A o q¥Ya & A H . Y

CYP 450 aanogaunaszaveiiganining hliinanzduisnineniueg (drug toxicity) ladi
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= 1= I3 .
M99 6.7 913 iNdszaananen (adverse drug reaction)

Hoen HataRBfinules ARl R IeY MIUEN
(common side effect) ﬁe’f@aﬁﬁﬁe (drug allergy)
(serious adverse reaction)
Carbamazepine ﬂéullﬁ%‘} 1 1ALy hyponatremia (STADH), skin rash, Steven
Lﬁumw%u aplastic anemia, AVONIE Johnson syndrome*
Hadoaund
Clonazepam DOUIWAY 429 hypotonia aamsmely lgeaa)
woAnssunlaeuutag vhane
HAZIANHLN
Gabapentin d9ueU G ReufTHE VI
Lamotrigine YTER Lﬁumw%)au LAy skin rash, Steven
Johnson syndrome
Levetiracetam &% J139 913 uAIgANIA 11231
21MINNIN
Nitrazepam 39FY 1Y ﬁmwmﬂ
DOUINAY hypotonia
Oxcarbazepine 1199 929F 0 Ay hyponatremia
Phenobarbital fin: G];ﬂmu"laiagqu wqﬁm U serum sickness skin rash, Steven
Lﬂ'ﬁ'ﬂuuﬂmﬁ'wﬁn Johnson syndrome
Alvia): 4298 doumwas
uﬂﬁnmmﬂ'ﬁ'ﬂuuﬂm N3
Phenytoin AouFsys uaNaou §u @AY FUSHIEY uAaIFeue choreo-  skin rash, Steven
1y ﬂéublf?fl 910U WONUIN athetosis "hgfua:dauﬁ’nwﬁm Johnson syndrome
WMen hirsutism Faiudy T hhdulszamsnia
megaloblastic anemia
(folate deficiency)
cerebellar degeneration
Pregabalin dUOU FU REUATHY
Sodium flodu aduld o150y AUONIETY AL UBNIAL
valproate hatieq g smiTnii AMzInAaEDam

1% hyperammonemia
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M99 6.7 913 iNdszaananen (adverse drug reaction) (f19)

v

& Y A A ' Y A o )
FO NAVIUAENNNU VDY WAV NINEITINEY DIUNEN

(common side effect) NneaNaszds (drug allergy)

(serious adverse reaction)

. = a a a A Y a A 9
Topiramate HUN AULEY ﬂ'lﬁ“l{‘luﬂwﬂ‘ﬂﬂ@ u’ﬂu‘lm AU 1YNDD0NUBY
v
Wvunan (oligohidrosis)
a A £
ANNAALEDIT
1% hyperammonemia
. 5 = 1 =2 a a
Vigabatrin UUIN INFY anuEalnAveIa U IIa
. . =2 1 =2 a A . .
Zonisamide U INFY AULY 1 lula e agranulocytosis, skin rash Tagane
A A E4 . . = va 9 1
SIRRN(NP] ﬂﬁuml’d aplastic anemia Mﬂﬁz’J@I!LWEJijlI
sulfonamide
] 9 a
Lacosamide T199 9295 MINEDY 1ALy atrioventricular block,
palpitation
2 A 1 =< a a k4 k2 a
Perampanel HUATHE WY AULY HNATINA N13317 BINTTNINIA

1 suicidal ideation

*ANUE Mﬁufﬂ@ﬂmi!ﬁﬂ Steven Johnson syndrome (SJS) t481% toxic epidermal necrolysis (TEN) Tu
A1267i positive HLA B*-1502 allele 1A306n carbamazepine Tasmmizlunguanmndeie i 1dniu
wiade Faall§ swialszmelng ﬁq&u'ﬁaﬁmﬁdmﬁnmqﬁufﬁqnsw HLA- B*1502 allele tilofansos
Aefitlomanfnmsuien carbamazepine iloaAnMIABIYDIAIIAA DINIURBTHT 1D Steven John-
son Syndrome (SJS) 118 toxic epidermal necrolysis (TEN) ﬁfl mortality rate §f Qﬁi%}ﬂﬂﬂx 30

fifuuziinlas US FDA Wiinsdens99m1 HLA-B*1502 allele Tudilaev1aede nowSue
carbamazepine uazmiizﬁmﬁﬂumﬂ%}miuﬂﬁju carbamazepine, phenytoin, phenobarbital, oxcarbazepine,
lamotrigine W51z 1 10MAINA cross-reactivity mmmiLﬁﬂﬁuuﬁmsﬁ’mntjmzwinmmdwﬁ"lﬁ'

NAMIANYIVD Tassaneeyakul HAZAMZNUIN prevalence Y04M 33 HLA-B*1502 allele ’e;NﬁQ
Fovaz 8.4-14 luawlne TapiudsiimsdaiufinnudiAnylumidansafanies HLA-B*1502 allele Aoy
M3l carbamazepine TunueiBunuAuuziives Us FDA ms1zamudeyafinuiin HLA-B* 1502 allele
seiiTomaniin CBZ-SIS/TEN 1543060z 86.1 Fuiluermsuienfiguuss Sumueavierdediala duiums
asldneundihusilemauionninnslden cBz w3eli wirelumsfinsandisiseveanndiag

Y a 9 v
‘ﬂ@ﬂﬂUﬂﬁ!ﬂﬂL!WUﬁuuiﬂﬂ
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maen 6.8 URnsenszrneennutnivensiinou

enduiiiinilRsziueniusnanas
Alcohol

Nicotine

Oral contraceptives (Iﬂ YNNI LTG)
Steroid

Phenothiazine

Rifampicin

Carbapenem (Iﬂ gIRNIY VPA)
Probenecid

Cisplatin

endu iR sz UM sy
Allopurinol

Chloramphenical, Methronidazole, Fluconazole
Cimetidine, Omeprazole

Coumadins, Ticlopidine

Diltiazem L18% Ca-channel blocker EdJ'u g
Disulfiram

Erythromycin, Clarithromycin

Isoniazid

Para-aminosalicylic acid

Propranolol, Amiodarone

Propoxyphene

Sulfa drugs

Haloperidol, Risperidone

Sertraline, Fluoxetine, Imipramine, Trazodone

Tamoxifen, Fluorouracil
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10.
11.

12.

13.
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97-108.

INTAN IANNANF, AN 1Fe1A, Cost Minimization of HLA-B* 1502 Screening before
Prescribe Carbamazepine. NsensdszenmIinenenans maay Juesnmeaniie 2554;6:46-52.
aoulszamIner. suImansliamsusmsedugn. lu: tuima nwlgialums
Srnlsnandnd s uunng. aganna; 2559, uh 37-51.

Wioadaieyan AuzINA¥ManT UININGNAoNTAR. Carbamazepine AUNTATIV HLA-
B*1502 genotype [00w1a1]]. ansndadoyas 2557 [Fraile 3 garaw 2558]; 910 hitp://goo.
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Low antiepileptic drugs level (35%) Febrile seizures (50%)
Cerebrovascular diseases (20%) Remote brain injury/congenital malformations

Remote brain injury/congenital malformations (40%)
(20%)
Metabolic disturbances (low glucose, Ca, Mg, Low antiepileptic drugs level (20%)

or Na level; high glucose level; renal failure; Traumatic brain injury (15%)

liver failure) (15%) Cerebrovascular disease (10%)

Anoxic brain injury (15%) Anoxic brain injury (5%)

Alcoholic withdrawal (15%) Infection (meningitis, encephalitis, brain abscess,
sepsis) (5%)

Infection (meningitis, encephalitis, brain Metabolic disturbances (low glucose, Ca, Mg, or

abscess, sepsis) (5%) Na level; high glucose level; renal failure; liver
failure) (5%)
Brain neoplasm (5%) Idiopathic (5%)

Drug intoxication (theophylline, imipenam, Drug intoxication (theophylline, imipenam, iso-
isoniazid, beta-lactams, clozapine, buproprion, niazid, beta-lactams, clozapine, buproprion,
4-aminopyridine, cocaine) or withdrawal (ben- 4-aminopyridine, cocaine) or withdrawal (benzo-
zodiazepine, barbiturate, baclofen) (5%) diazepine, barbiturate, baclofen) (5%)
Idiopathic (5%)

Traumatic brain injury (2.5%)
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E4 9 Y o 1 g (B Vo a 9 1
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Y94811 loading 11AN13 maintenance VORI
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A Y Y ' @ Y ?,’ Y . 1 Aa o A
wn.ani othelingadnlngiladn vunaegegalums loading T 30 wn./nn/Au 1o
v a Y o o v
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v v H o Vg ¥
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o Yo H v
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A o o Y Y ad Y A
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Wi mgihededionmsdn awnsolngladn 2-3 a5 vagegalums loading 019g94 140
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Phenobarbital (phenobarbitone) Gabapentin
Primidone Levetiracetam
Carbamazepine Vigabatrin
Oxcarbazepine Pregabalin

Topiramate (little effect below 200 mg/day) Benzodiazepines
*Lamotrigine Zonisamide
Ethosuximide

Acetazolamide

* Lamotrigine is not considered a traditional enzyme-inducing AED but it may induce the me-

tabolism of progesterone and therefore is included in this table.
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Growth
Perinatal growth deficiency
Postnatal growth deficiency
Microcephaly

Craniofacial
Short nose, low cranial bridge
Hypertelorism
Epicanthic folds
Strabismus and other ocular abnormalities
Low set ears and other aural abnormalities
Wide mouth and prominent lips
Wide fontanelles
Cleft lip and cleft palate
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Limbs
Hypoplasia of nails
Transverse palmar crease
Short fingers

Cerebral
Mild learning disability

Development delay

Systemic
Short neck, low hairline
Rib, sternal or spinal anomalies
Widely spaced hypoplastic nipples
Hernias
Undescended testicles
Neuroblastoma and neural ridge tumors

Cardiac and renal abnormalities
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