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definisI

◦ Epilepsi kejadian kejang
/konvulsi /seizure yang terjadi
spontan, episodik, berulang
(kambuhan)

◦ Kejang /seizure : manifestasi klinis
dari aktivitas neuron yang 
berlebihan di korteks serebral

◦Manifestasi klinis kejang
bervariasi tergantung daerah
otak yang terlibat

◦ Fokus ektopik  neuron 
epileptik



Seizure
Kejang disebabkan krn :

◦ Ketidakseimbangan antara pengaruh
inhibisi (GABA) dan eksitatori pada otak
(Glutamat)

◦ Me  transmisi inhibitori : paska Tx dg 
antagonis GABA, penghentian pemberian
agonis GABA (benzodiazepin, alkohol) 

◦ Me  transmisi eksitatori : meningkatnya
glutamat atau aspartat



Penyebab seizure mnrt usia



Etiologi Epilepsi
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Klasifikasi Epilepsi
Berdasarkan tanda
klinik dan hasil EEG, 
kejang dibagi :
 Kejang umum

(genelized seizure) : 
aktivasi terjadi pada
kedua hemisfere otak
secara bersama-sama

 Kejang parsial / focal : 
jika dimulai dari
bagian tertentu di
otak.
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ILAE 2017 Classification of Seizure Types Basic Version 1

Unclassified 2

1 Definitions, other seizure types and descriptors are listed in the accompanying paper & glossary of terms

2 Due to inadequate information or inability to place in other categories
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From Fisher et al. Instruction manual for the ILAE 2017 

operational classification of seizure types. Epilepsia doi: 

10.1111/epi.13671
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ILAE 2017 Classification of Seizure Types Expanded Version1

Unclassified3

1 Definitions, other seizure types and descriptors are listed in the 

accompanying paper and glossary of terms.

2 These could be focal or generalized, with or without alteration of awareness

3 Due to inadequate information or inability to place in other categories

From Fisher et al. Instruction manual for the ILAE 2017 

operational classification of seizure types. Epilepsia doi: 

10.1111/epi.13671



Mekanisme seizure pd epilepsi

◦ Neuron :

Neuron epileptik mencetuskan letupan
depolarisasi paroxysmal yg merubah potensial
membran, berulang-ulang, IPSP hilang dan
letupan depolarisasi abnormal menjalar ke sel
sekitar

◦ Kanal ion :

Terjadi defect pada transmisi sinap antar neuron



Prinsip Terapi Epilepsi

 Mencegah penyebaran seizure ke neuron yang masih
normal

 Meningkatkan nilai ambang neuron epileptik

Pd umumnya obat antikonvulsan dapat menghilangkan
gejala (seizure)50%, sebagian seizure dapat ditekan
sehingga tidak menyebar



Tata laksana Epilepsi

◦Non – farmakologis

 cari dan hindari faktor pemicu (jika ada) : stress, 
OR, kopi, alkohol, sulit tidur, terlambat makan

◦Farmakologis : 

 dengan obat antiepilepsi / antikonvulsi



Generasi I- Antiepileptic drug



Generasi II –Antiepileptic drug



Generasi III- Antiepileptic drug (1)



Generasi III- Antiepileptic drug (2)



Prinsip Mekanisme kerja
Antiepilepsi

 Me  transmisi inhibitory                                                                                                                   
GABA-ergik

a. increase GABA

c. release GABA 

d. increase post sinap GABA    

activity

f. inhibit re-uptake GABA (blok

GAT-1)

g. GABA-Agonist

 Me  transmisi glutamate

b. relase glutamate 

e. block AMPA receptor

 Stabilisation of neuron

h. inhibition Na channel -

prolong the inactivated stage

i. block Ca channel 

 Lain-lain 

j. Activates K channel

k. Block SV A

l. CRMP-2 inhibitor







SODIUM CHANNEL BLOCKER

Na terhambat masuk  meningkatkan keadaan
steady state-inactivation  tdk terj aksi potensial :

Fenitoin, Karbamazepin, Valproat,, Lamotrigin, 
Topiramat, Lacosamide



Phenytoin



Phenytoin (Drug induced 
gingivalovergrowth/hyperplasia)

Oral Dis 2015 Jan;21(1):e51-61. 

doi: 10.1111/odi.12264. Epub 2014 Aug 7. 

Mechanism of drug-induced gingival overgrowth revisited: a unifying hypothesis 

R S Brown 1 , P R Arany

https://pub

https://pubmed.ncbi.nlm.nih.gov/?term=Brown+RS&cauthor_id=24893951
https://pubmed.ncbi.nlm.nih.gov/24893951/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Arany+PR&cauthor_id=24893951


Intoksikasi Fenitoin



CALCIUM CHANNEL BLOCKER

Blok kanal Ca menurunkan ‘ the low-threshold calcium
current (LTCC) ‘ atau ‘ T (transient) current’ 
Valproat, Ethosuximide, Dimethadione, Lamotrigin
Utk absence seizure, petit mall epilepsy



Valproic Acid and Epilepsy: From Molecular 
Mechanisms to Clinical Evidences
Author(s): Michele Romoli, Petra Mazzocchetti, Renato 
D'Alonzo, Sabrina Siliquini, Victoria Elisa Rinaldi, Alberto 
Verrotti, Paolo Calabresi and Cinzia Costa* Volume 17 , 
Issue 10 , 2019 
Page: [926 - 946] Pages: 21 
DOI: 10.2174/1570159X17666181227165722

Valproic
acid

http://dx.doi.org/10.2174/1570159X17666181227165722


Valproic acid 
(VPA)
◦ VPA blocks the action

of histone deacetylases
(HDACs) and leads to 
transcriptional activation 
of anti-apoptotic and 
neuronal
surviving pathways like 
HSP70, AKT, CDK5, ERK, 
NF-
κB, and suppression of 
caspase-3, TNF-α, IL-1β, 
IL-6,
ROS, and many other 
factors which cause 
neuronal
death.

Biomedicine & Pharmacotherapy 142 (2021) 112021





Me  transmisi GABA





Me  transmisi GABA



◦ Agonis GABA : 
◦ Phenobarbital : mengikat allosteric site GABA-barbiturat

receptor  meningktkan aksi GABA-inhibitori : 
memperpanjang lama terbukanya kanal Cl 
hiperpolarisasi, 

◦ Benzodiazepin : mengikat allosteric site GABA-
benzodiazepine receptor  aktivasi R/ GABA : me ↑ frekuensi
pembukaan kanal ion  Cl  hiperpolarisasi

◦ Me  kdr GABA dlm CSF, mungkin dg menstimuli release GABA 
dr non vesikuler pool , Analog GABA, agonis GABAB,  

:Gabapentin
◦ Memfasilitasi glutamic acid decarboxylase (GAD), the 

enzyme responsible for GABA synthesis : Valproate
◦ menghambat re-uptake GABA ke neuron & glia  GABA di

sinap lebih lama : Tiagabin
◦ Hambat enzim metab GABA-transaminase  konsentr GABA 
(GABA-T)  : Vigarabin, Valproate



Me  transmisi GABA



Glutamate Neurotransmission



Menghambat Aksi Glutamat

◦ Blok R/ NMDA  aksi Glutamat-eksitatori terhambat Phenobarbital, 
Valproic

◦ menurunkan release glutamat di sinap : Lamotrigine

◦ Blok R/ kainate: Topiramate



Synaptic Vesicle Glycoprotein 2A



Levetiracetam
◦ modulation of synaptic neurotransmitter release through binding to the 

synaptic vesicle protein SV2A in the brain. reduce 
excitatory neurotransmitter release and enhance synaptic depression 
during trains of high-frequency activity

https://operativeneurosurgery.com/doku.php?id=neurotransmitter








DOC bdsr klasifikasi epilepsi











First line Drug

◦ New onset partial epilepsies
Carbamazepine
Gabapentin
Lamotrigine
Levetiracetam
Oxcarbazepine
Topiramate
Valproate

◦ New onset idiopathic 
generalized epilepsies
Lamotrigine
Topiramate
Valproate

◦ Refractory partial epilepsy
Lacosamide
Pregabalin
Zonisamide
Perampanel
Clobazam

◦ Refractory idiopathic 
generalized epilepsies
Clobazam
Levetiracetam



Side Effect – Early Onset

(Schmidt, 2014, drug treatment of epilepsy in adults)(



Side Effect - Late Onset (1)



Side Effect - Late Onset (2)





ANTIEPILEPTIC IN 
CHILD



Nuevos fármacos antiepilépticos

en Pediatría. An Pediatr (Barc). 2019;91:415.







Prinsip Terapi dg Antiepilepsi



Prinsip Terapi dg Antiepilepsi



Prinsip Terapi dg Antiepilepsi









Penyebab Status Konvulsi



Tata laksana Status Konvulsi



Status epilepticus

Initial therapy (dalam 5 menit)

Dewasa Anak

Midazolam im

Lorazepam iv

Diazepam iv

Phenobarbital iv

Bila belum terpasang iv line: 

midazolam im lebih superior

Lorazepam iv

Diazepam iv

Diazepam rectal

Midazolam im/nasal/buccal

Sama efektifnya

Sama efektifnya (Lv A)

(Lv B)

Kejadian depresi napas dan kardiovaskuler lebih tinggi pada 

status epilepticus untreated dibandingkan dengan pemberian 
initial therapy  PENTING !

American Epilepsy Society, 2016

Pasien epilepsi dengan riwayat status epilepticus memanjang/ 

berulang, disiapkan midazolam buccal/ diazepam rectal (NICE, 

2012)



Algoritma status epilepticus

0-10 menit

Prehospital

Prehospital  primary survey

Diazepam supp 10-20 mg, dapat diulang 15 menit

PERDOSSI, 2014



Midazolam im 10 mg (single dose)

Diazepam iv (0,15-2 mg/kg BB, max 10 mg) (may repeat once)

SE Dini

0-30 menit Diazepam iv (0,15-2 mg/kg BB, max 10 mg) (may repeat 

once)

OAE yang rutin dikonsumsi diberikan

PERDOSSI, 2014



Phenytoin 15-18 mg/kg, kecepatan maksimal 50 mg/menit

1 ampul = 100 mg (50 kg  8 ampul, minimal dalam 16 menit)

SE Menetap

0-60 menit Phenytoin 15-18 mg/kg, kecepatan maksimal 50 mg/menit

Atau

Phenobarbital 10-15 mg/kg iv kecepatan 100 mg/menit

PERDOSSI, 2014



SE Refrakter

30-90 menit

ICU

Konsul Anestesi
Terapi: Propofol, midazolam, thiopental  dipertahankan 

12-24 jam sampai bangkitan klinis/elektrografis terakhir, 

tappering off

PERDOSSI, 2014







TERIMA KASIH..


