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HISTORY
Hippocrates(400 B C)- On the sacred disease

Bromides(1957)

Phenobarbital(1912)

Ketogenic Diet(1920)

Phenytoin (1938)- H Houston Meritt and Tracy Putnam

Carbamazepine(Trigeminal Neuralgia-1962, Seizure-
1965)

Valproate(1967)
Levetiracetam (1998)



DEFINITIONS

Antiepileptic drug : decreases the frequency
and/or severity of seizures in people with epilepsy

Antiepileptic drug : Treats the symptom of
seizures, not the underlying epileptic condition

Goal of therapy : maximize quality of life by
minimizing seizures and adverse drug effects

American Epilepsy Society 2010



DEFINITIONS

Seizure: the clinical manifestation of an
Seizure: the clinical manifestation of an
abnormal synchronization and excessive
excltation of a population of cortical neurons

Epilepsy: a tendency toward recurrent seizures
unprovoked by acute systemic or neurologic
Iisults.

American Epilepsy Society 2010



DEFINITIONS

Status Epilepticus

Convulsive Status Epilepticus : continuous
convulsive seizures lasting > 5 min, or two or more
selzures- and patient’s does not return to baseline
COnsclousness

Non-Convulsive Status Epilepticus : change in
mental status from baseline >30 min, with
evidence of ictal discharges on EEG

Refractory Status Epilepticus : seizure activity
continues after 15t line and 24 line AEDs
management failed (>60 min)

Guidelines for management of Epilepsy in India- GEMIND, IES



DEFINITIONS

Medically Intractable Epilepsy: 2 AEDs used
1n optimal dosage, or continued epilepsy after > 2
yrs of appropriate treatment(adults),

Or — Children with epileptic encephalopathy,
infantile spasm, seizure >1/month, catastrophic
onset epilepsy, disabling epilepsy

Guidelines for management of Epilepsy in India- GEMIND, IES



NEURONAL ACTION POTENTIAL

+30mV F (Y p | K+
| -
Nat mat K+ f 1 Nat Nat
— Sodiurn gates L Potassiurm gates
cose open
: ©
Eepulaﬁttﬂfn* " K+ . _
- E-( Active sadium
1) and potassium
T NaT, Nat " pumps.
-0 ?'u_n fu — Nat
-55 mV _| Gatethreshold | | Repolarization -
— m | est .
, Stimulus
'?ﬂmv- N'I'I@ __________ — el
d
] —ufu":'?‘;—T - Nat Nat Kt
90mV F He™ K Hyperpolarization




MECHANISM OF SEIZURE GENERATION

Deregulation of balance

Excitation (too much)
Ionic-inward Na+, Ca++ currents (EPSPs)
Neurotransmitters : glutamate, aspartate

Inhibition (too little)
Ionic-inward CI-, outward K+ currents(IPSPs)
Neurotransmitter: GABA



NEUROTRANSMITTERS
GLUTAMATE

Brain’s major excitatory neurotransmitter

Two groups of receptors
Inotropic -fast synaptic transmission
- NMDA, AMPA, kainate
* Gated Ca++ and gated Na+ channels

Metabotropic -slow synaptic transmission

* Regulation of second messengers (cAMP and
Inositol)

* Modulation of synaptic activity



NEUROTRANSMITTERS
GABA

Major inhibitory neurotransmitter in the CNS

Two types of receptors
GABA-A

* Post-synaptic

* Specific recognition sites

* Linked to CI- channel

GABA-B

* Pre-synaptic reduction in calcium influx
* Mediated by K+ currents



GABAA RECEPTOR

GABA




CLASSIFICATION (DECKERS’ ET AL )

Group 1- Blockade of voltage-dependent Na+ or Ca
channels(generalised and partial seizures)

Group 2 - enhance inhibitory events mediated by GABA
(absence, generalised, partial seizures)

Group 3 - blocks T-type calcium channels (absence seizures).

Group X- reduce events mediated by excitatory amino acids-
glutamate

Some drugs like leviracetam, Hormonal agents, MgSO4

unaccounted.

Most of the AEDs act by more than 1 mechanism



CLASSIFICATION

Sodium Channel |Calcium Channel| GABAERGIC | Glutamate | CA Inhibitor
Phenytoin ——| Ethosuximide  [GABAa Agonist | NMDA receptor |Acetazolamide
Carbamazepine - E:nrbﬁ?:rlaatzezpmes Felbamate
Oxcarbazepine—» Uptake inhibitor | rvRanate

__— oo Topiramate
Zonisamide —» Tiagabine |

— L
N l\(‘;ABA-transaminase Metabotrophic
Lamotrigine igabatrine Experimental
GAD modulation
* Gabapentin

Valproate (?)

Other

Unknown
Levetiracetam

Hormonal
Progesterone




PHARMACOKINETICS

Absorption

Essentially complete for all AEDs (except
gabapentin- dose dependent,)

Timing varies widely by drug, formulation,
patient characteristics

Generally slowed by food in stomach (CBZ may
be exception, lamotrigine not slowed by food)

Therapeutic levels- Usually takes several hours

(importance for interpreting blood levels)



PHARMACOKINETICS

Elimination

Metabolism/biotransformation — generally
hepatic (usually rate-limiting step)

Excretion — mostly renal
Active and 1nactive metabolites

Changes 1n metabolism over time
(Auto-induction with carbamazepine, with
polytherapy enzyme induction or inhibition)

Differences in metabolism by age, systemic
disease


























































































