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Antiepileptics

iy (9 i g Cilallaiag sy Liay o jas Ly (90 Lua
* Seizures
» Abnormal excessive neuroactivity in the brain

any abnormal (increase neural firing) o= == generalize term non specific s seizuresd) Lua
excessive nuroactivity
& e symptom be ¢ sSs abnormal activity 48 e J QS s e el 58

seizures in motor cortex so the clinical presentation is motor symptom and if temporal lobe
so the symptom is result from affect auditory or olfactory center and if the occipital lobe
affect so affect visual center so may lead to visual hallucination

so the clinical presentation depend on the site of abnormal activity and other factor
* Convulsions:

* Rapid, repeated muscle contraction and relaxation resulting from excessive neuroactivity in
the brain.

s S rapid, repeated muscle contraction followed by relaxation s convulsiond) Lua
involuntary result from ¢ sS% sl 5 jerky movement L) sl 5 contraction-relaxation cycle

& seizure JS Ui oSy seizures» convulsiond! J4b s abnormal nuroactivity in brain
convulsiond 2, Ll layd (e auditoryd! sl visuald! e JiG seizuredh (See iS58 convulsion

tonic —clonic seizure «wis g y»all 253 4 convulsiond! Lua
* Epilepsy:

* A neurological disorder of multiple, different seizures resulting from excessive discharge of
cerebral neurons.

s incidental sssw 24 S disorder of disease ~» disease Uis »4 seizure JIs convulsiond) Lua
Wl seizured) e 4lial a2 J53a barbiturate withdrawal ) s re )93 Aaits gl 4wl y e @ il asl g
multiple, different seizures resulting from excessive discharge s < disease s» epilepsyd!
of cerebral neurons

So epilepsy is constant seizure from idiopathic abnormal brain function lead to multiple
seizure all the time
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Seizures: Etiology
* Trauma
seizure s« Jua s loss of consciousness s 2! truma asus
eviral infection lead to Encephalitis or meningitis
* Drugs may result from adverse effect from drug lead to seizure
» Withdrawal from depressants like barbiturate or alcohol
* Tumor

* High fever and these type called febrile seizure result in children when have infection and
increase temperature

* Hypoglycemia

* Extreme acidosis

* Extreme alkalosis

* Hyponatremia

* Hypocalcemia

* [diopathic

Most cases of epilepsy are idiopathic

abnormal activity in brain detect by EEGand by _x<: unknown s s epilepsyd) s LuSa
MRI and see there is abnormal abnormal activity but do not know the cause

And epilepsy is repeated seizure not incidental as result from fever or trauma but it is
unknown cause

Classification of Seizures

We classified seizure because not all drug best for every seizuer

And seizure have two type: focal and generalized

SEIZURES

Focal
(simple, compilex)

{ Generalized

(consciousness lost/No memory)

— Tonik—clonic
— Absence

— Myocionic
— Clonic

— Tonic

— Atonic

—[ Unkown
'-— Epileptic spasms

|
SCIENTIFIC TEAM - (salall 5y ,ill




A-Focal (partial) seizures:
- Involves one portion of the brain i.e. one lobe.
- Symptoms depend on the site of discharge “primary focus”.
- Possibility of progressing into a generalized tonic-clonic seizure.
25 0ne lobe W involve one hemisphere We Jsaapartial seizured) W sew sl focal seizured!

characterize by site of abnormal electrical discharge at certain locaolity like frontal
2temporal,... so called primary focus

limiting clinical presentation to affect lobe but may spread from hemisphere to J (Sas Lua
other and these called progressing of focal seizure into a generalized tonic-clonic seizure

Focal seizure have two type:

1-Simple partial

* Confined to a single locus in the brain rare progress to become generalize seizure
* NO loss of consciousness usually happened without loss of consciousness

» Single muscle group or a limb like abnormal focused in temporal lobe near to auditory
center so the patient will have auditory hallucination with no loss of consciousness or in
center motor cortex lead to abnormal movement in one limb without loss of consciousness

2-Complex partial
* Consciousness is altered but not completely loss of consciousness
» Motor dysfunction/hallucination /distortion
level of consciousnessd! s» simple partial seizured! o s 43w 34

B-Generalized seizures:

complete loss of consciousness even people loss of consciousness = generalize seizureJu
after the seizer(postictal)

- Starts at a focal point and spreads to involve both hemispheres.so generalize seizure result
from abnormal activity involve two hemisphere

- Could be convulsive or noncomvulsive.

other ¢S (Sas tonic clonic(convulsive)jerky movement or motor abnormality ¢S5l Jis
different form(non convulsive)

- Associated with immediate loss of consciousness.
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I'he generalize seizure type:

1-Tonic -clonic

* Loss of consciousness

* Tonic (continuous contractions) and clonic (rapid contraction and relaxation)
* Followed by confusion/exhaustion

so start as tonic phase constant contraction very rigid (lead pipe rigidity) followed by clonic
phase which is rapid contraction followed by rapid relaxation which called jerkey movment

and after the seizure (postictal) patient become confusion/exhaustion
there are other symptom like loss voiding control and tongue biting
2-Absence

Opposite tonic colnic seizure there is no convulsion

« Brief, abrupt, self-limiting very short for second

* Pediatric: 3-5 until puberty

convulsion 2 L s gale Caal aa ) (g s de s diie & ag g ay Jhay s i Lad s 483l o 5 Dl
NON CONSCIoUSNEsS sa s 4daalll 4)le

every short movment of Starring/rapid —eye blinking and with loss of consciousness
* Characteristic EEG profile
3-Myoclonic
» Short episodes of muscle contractions i.e., jerks of the limbs
jerky movmentled ua: 4la ) S
4-Clonic

* Also brief episodes of muscle contraction similar to myoclonic but with Consciousness is
more impaired with clonic

5-Tonic

* Increased muscle tone ¢ < 60 seconds

Just increase muscle tone less min without clonic movement
6-Atonic

* Sudden loss of muscle tone “drop attacks * drop foot

il g Led 3 & jal a8 5 e el olie ankle jointd) ol s muscleds muscle tone 8 (5be OS5 Wl

-
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Epilepsy: Therapeutic Strategy

* “No cure” there is no drug eliminate disease and stop seizure completely after
discontinuous drug

« but the aim of therapy is to Complete suppression of seizures in mild to moderate cases, or

* Decrease the number of episodes with minimal side effects in some sever epilepsy so try to
at least decrease convulsion seizure happened to patient

How?

* Pharmacological

* Ketogenic diet

* Surgery/Vagal Nerve Stimulation

* Correct the underlying cause
Epilepsy: How to select which drug?
Choice of drug treatment is based on:

1-type of seizure so should carefully diagnosis and classified seizure (absence,,tonic
clonic,.....)

many drug have wide rang coverage different type of seizure and every drug have the same
efficacy but some drug useful in some type than other and some drug worse some other type
like phenytoin useful in tonic clonic but worse in absence seizure

2- patient-specific variables (age(pediatric ,old,..), comorbidities(liver disease, kidney
disease,..), lifestyle(what is the job,..)....)

3- characteristics of the drug (cost, adverse effects, interactions...)

Epilepsy: therapeutic strategy

pharmacology Ju Uil s idiopathic 0S8 s single episode seizurecs sl i L Lal Lua
b Lula s established diagnosis of epilepsyle 222 AS) 5 second episode seizured! 2 therapy
0¥ 08 seizure persist J) blal Gu guady (aay sall We L single drug(monotherapy) oS Juady
¥ 3_ilw therapeutic dosed! dwasil Lo Y tittering (3! Js) Jeas Ly | all s Uy Wl G drugd) s
to maintain seizure controlels (il Js¥) 1l 8 55 therapeutic dosed! daa 58 Ll z aill

combinationd) #¥ &b LA (=la s combination dexivis s persist to seizure jba s (i b 13
association with toxic and adverse effect_ seizured! control Jex

surgery/vagal nerve stimulation )Y s —aiul L Lud s two or more druglaal 13 Lua
&}“}A\U&Mé“’)}‘dh
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Epilepsy: Therapeutic Strategy

Newly diagnosed epilepsy +
e Consider starting therapy after the seconc

selzure

[S elzures persi st] [ Sejzure free

Y
Firstchoice drug

e Choose drug appropriate for the patient's
typeof ssizure

—Consider toxicity of the

—Consider char i

Alternative
drug
therapy

Y

L Seizure free

Rational
combination
of two drugs

agent
ics of the patient
e Gradually titrate tf

Is maximally tolera

optimal seizurec

Seizure free

[Seizures persist

Second-choice drug [ ‘

e The seconddrugis tira
ontrols seizu Consider
vagal nerve
stimulation

e lfthe first drugis assodated with significant
adverse effects, it should be tapered while
= second drug is added,

How do antiepilepsy medications work?

1-Blocking voltage-gated channels (Na+ or Ca++)
2-Interfering with excitatory glutamate transmission
3-Enhancing inhibitory GABAergic impulses

Antiepileptic

Na*-channels inhibitors
* Phenytoin

* Carbamazepine

* Oxcarbazepine

* Valproic acid

* Lamotrigine

* Topiramate

Ca**-channels inhibitors
* Ethosuximide
* Lamotrigine
* Valproic acid

drugs

1 GABAergic transmission
Benzodiazepines
Phenobarbital
Valproic acid
Gabapentin?, Pregabalin?

Felbamate

Others:

NMDA receptor blockers: Felbamate , topiramate
AMPA receptor blockers: Perampanel

H-current modulators: Gabapentin, lamotrigine
Carbonic inhibitors:
zonisamide

anhydrase Topiramate,

Neuronal potassium channel [Kv7])

opener: tzoganine

(KCNQ
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1-Phenytoin
Mechanism of action:
Blocks voltage-gated Na+ channels by binding to inactive state— slow recovery

Wl threshold leveld! J= 53 Wl =it voltage gated Na channel J! resting membrane potentialJb
channlede_<.i: inactive Na gate ! I intracellular Na gated) o s& deplrizationd) 4ds je (alis
resting membrane J! g Lo 2als S duain g 3 Sse o 5S5 inactive Na gated) o 4a site o S
channel not respond to another stimulusd! ¢ sSu a4l sla 5 potential

bloke to Na channel by binding to inactive state J«=: phenytoninJ&

CLOSED

Channel ——— o
Cell
membrane

==n
(o .
Chain \

{
lon flowe \
v \

2 "\ s — =
‘ Ball .

Indications:

* Focal seizures

« generalize Tonic-clonic

* NOT good for absence seizures . it is wore seizure if give to absence

» Status epilepticus (after Benzodiazepine or alternative to benzodiazepine)
* Antiarrhythmic/digoxin toxicity

Pharmacokinetics:

* Induces hepatic microsomal enzyme CYP2C, CYP3A, UGT so these lead to many drug-
drug interaction

* “saturable enzyme metabolism”

* Non-linear Kkinetics

* Toxicity

further slexy stay s enzymed quick saturationdex: o« metabolism in liver slosas p=ls Lua
<3k s metabolism
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When increase phenytoin dose the curve of plasma concentration not curve but it is linear
because when increase dose not increase metabolism so more increase in plasma
concentration

. v
When the hepatic hydeoxylation
system becomes saturatecl, small
increases in the dose of phenytoin
cause a large Increase In the
plasma concentration of the drug.

3

-
L
—

Plasma concentration g/mL)

e
o v

400 s‘oo
Phenytoin dosage (mg/day)

Adverse effects
* Nystagmus, ataxia
* Diplopia, sedation

* Gingival hyperplasia

* Peripheral neuropathy/osteoporosis
» Teratogenic SO avoid use in treatment epilepsy in woman
* Blood: | folate — Megaloblastic anemia

* Drug-drug interactions: e.g., warfarin because warfarin metabolize in liver by CYP2C9 and
CYP2C19 so when use with phenytoin these lead to decrease anticoagulant activity

Fosphenytoin for IM administration these is pro drug of phenytoin and it is rapid convert to

active form in plasma and use as IM and phenytoin not give IM just oral because cause tissue
damage




2-Carbamazepine

Mechanism of action:

Blocks Na+ channels

Indications:

* Focal seizures

* Tonic-clonic

* NOT good for absence seizures it is wore these type of seizure
« treatment nuropathic pain caused by Trigeminal neuralgia
* Bipolar disorder

Pharmacokinetics:

* Absorbed slowly from gut

* Long half-life (~ 30 hours)

* Induces CYP2C, CYP3A, UGT

Adverse effects

* Hyponatremia

* Aplastic anemia

» Teratogenic: Spina Bifida so contraindicated in pregnancy
* Drowsiness; headache; dizziness; nausea
-Oxcarbazepine

« carbamazapine Prodrug

* Less side effects

eladl gﬁ‘ uk- U gaals (Al 3.31.@_1
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