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Def: A chronic disorder characterized by recurrent spontaneous
seizures due to abnormal discharge of cerebral neurons.

Consists of 3 phases: 1-Aural—early part of a seizure, may include
odd smells or tastes. 2-llctall-time from first symptom to end of
seizure activity. 3- period of gradual recovery back to pre-
seizure baseline level of function/awareness.

Types:

Focal
seizures

FpilepsyDisease. . COoOxx
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e Ionic-inward Cl; outward K* currents
e Neurotransmitter: GABA
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Mechanism of action of antiepileptic drugs

1. Reduction of cell membrane permeability to Na
e.g., phenytoin, carbamazepine, valproate &
lamotrigine.

2. Block of voltage-dependent T-Calcium channels
e.g., ethosuximide, valproate.

3. Modifying neurotransmitters:

A. Enhancement of GABA-mediated synaptic
inhibition e.g.  barbiturates,  benzodiazepines,
vigabatrin & valproate.

B. Decreased excitatory amino acid function e.g.
felbamate and toprimate



Antiepileptic

24 sidhell

¥ Classic or 1¢t Adjuvant or

generation 2"d generation

Due to high toxicities of most antiepileptic drugs, monotherapy is
preferred and only used Only add on therapy in unresponsive cases
or refractory epilepsy
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- Phenytoin and Eqsphgnyjmn
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Pharmacokinetics: ' '
A: Oral absorption is complete. Netabosn of Penytor

D: pass blood brain barrier and placenta

About 90% bound to plasma protein. *aﬁms wherteAon fou ‘g"” (\i\
+ T1/2 = 12-36 hours. I ) Bl AT
M: It is hydroxylated in the liver and this \T ’f o Hﬂ

o TN w1
needs folic acid as cofactor THEN 1, \‘—bo“ ~ e— {
glucuronation to final metabolites - ;&“ S e | | Mg 1

m;gme ul_,; \ / \ /
E: Elimination follows saturable kinetics. <o/ coo o . i
gl 5S5m 0
NOTE: Fosphenytoin: prodrug (water == "A AV
soluble) of phenytoin, available for M ;44""?;“19,“9"&2':}'1 o
parentral use in status epilepticus (i.v or [ULITG e (o ofPento

i.m). lova - <~

— di ~

Sty solubl n vater



e Mechanism of action

» It blocks voltage-gated

Na+ channels.

» At higher concentrations.
It can block voltage-

dependent Ca++ channels

> interferes with the

release of

neurotransmitters.

Volagegted

‘(ell Membrane

Resting b Aciated ===ep Iactivated
Closed (Ope) [nacive



Pharmacological actions: Therapeutic uses:

: It has a selective

antiepileptic action without causing A. focal seizures
CNS depression B. Status epiIe;A)/ticus
N> GEPression.
(Fosphenytoin).
(Class IB

antiarrhythmic)

It depresses automaticity, excitability
& increased conduction velocity, so

abolish reentry arrhythmias.



1. C.N.S: Nystagmus, diplopia, ataxia & vertigo.

A-Lues Gide effects 3 }

2. Liver: enzyme inducer

3. Blood: IobIastic anemia due fo Consume Qa’:‘c,

it interferes with folate absorption and/or metabolism.

4- |Teratogenicit¥]

e |f taken in the first trimester, cleft palate and
hare lip (fetal hydantoin syndrome).

e Cardiac septal defect
. Hypoprothrombljnemia of the baby, if taken ==

before labor,  "oonchdiinlop. fyy
 Neural ttjbe defect (spina bifida)

low [olic Acid




5. Gingival hyperplasia. <

6. Hypersensitivity reactions such as
:A‘,“;lp__,

rash, fever, and lymphadenopathy:....... .«

7. Hirsutism and acne due to increased
androgen secretion Phonglon =5 it yes,

8. Osteomalacia with hypocalcemia

e occurs with chronic use (it interferes
with vitamin D hydroxylation and
reduces G.I. absorption of calcium).

9. Inhibit insulin release (hyperglycemia)

10. Neuropathies due to folate deficiency
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Drug interactions of phenytoin:

1. Dispmacement of phenytoin from plasma proteins: phenymbutazone, orz@

anticoagulants & sullfonamides.

2, Inhibition of phenytoin metabolism by chloramphenicol & valproic acid.

3. Phenytoin metabolism is enhanced by enzyme inducers: carbamazepine and

phenobarbitone.

4 Phenytoin (enzyme inducer) can increase the metabolism of warfarin and

steroids.

Precautions:

monitoring is essential.
(frequent brushing, gum massage).
supplements should be given when necessary.



- Carbamazepme and oxcarbamazepmq
« . (TCA-related) .:@:

V

e Pharmacokinetic:

A: Following oral absorption

D: it enters the brain rapidly, cross placenta, bound to
plasma protein

M: It induces hepatic microsomal enzymes.

Its half life decreases with chronic administration due to
auto- induction

* The enhanced activity of liver microsomal enzymes also
increases metabolism of many other drugs including anti-
epileptics



* Mechanism of action e e s, o
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the propagation of abnormal impulses in the
brain.

Inactivated

Carbamazepine ~— Lamotngine
phenytoin Na+ vyalproate

A = acltivation gale

| = inactivation gate



* Therapeutic uses: —\
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1. Focal seizures. , Pistdrag of choice sk s Condon |
2.(;;&eminal neuralgia. [ mavive , veur nlie Rl ] réx o0 e s secrch D

3. Cerebral or nephrogenic diabetes insipidus— { ADH

e Side effects .

1- C.N.S: Nustagmus, Diplopia, Ataxia & drowsiness.

2 . Liver dysfunction altering cortical
: . : itability can
3. Blood: Aplastic.anemia, agranulocytosis EXCL
E 2 . Y enhance
(causes bone marrow depression). thalamocortical
Teratogenicity: craniofacial anomalies and spina bifida rhythmicity, thereby

increasing spike-and-

2. G.1.T: nausea & vomiting. wave discharges

3. Allergy: rash & photosensitivity.

4. Hyponatremia, water toxicity due to I ADH effects.

5. Not used in the treatment of absence seizures



* Oxcarbazepine: s «de el o oo o oo

It is A prodrug that converts to an active metabolite, MHD (10-

monohydroxy derivative).

* |tis an anticonvulsant.

* C.N.S. toxicities are similar to those of carbamazepine, but lesser.
* Lesser hepatic enzyme inducer with no autoinduction.
* There are no reports of hepatic failure or bone marrow abnormality.

* More pronounced hyponatremia.
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llI- Valproic acid, valproate, divalproex
el . GABH

* Pharmacokinetics: Bread - Slur gl
— Well absorbed orally.

)'(

— 90% bound to plasma proteins.

— Metabolized in the liver to toxic metabolites.

e Mechanism of action:

e |t acts by increasing GABA concentrations in synaptic
regions through:

-Inhibition of GABA transaminase (enzyme that breaks
GABA) or s

-Inhibition of GABA reuptake by nerve endings.
* |t blocks-Na+-channels-&T-Ca+ channels.




Therapeutic uses:

1. Broad spectrum antiepileptic:

effective in generalized epilepsy & focal
seizures but it is not the drug of choice
(sedation & hepatotoxicity).

L e
2. focal seizures divalproex

«
3. Absence epilepsy. divalproex

-s\cﬂ\f\fm . _
4. Febrile convulsion.

5. Myoclonus and tonic -clonic divalproex

6. Prophylaxis of migraine




Side effects:

1. CNS:N,A,D
2. liver: Hepatotoxicity.

3. Teratogenic: more increased incidence of spina bifida of any

antiepileptic. Decrease 1.Q for child.

4- G.I.T: anorexia, nausea & vomiting.
fﬁ« c_s@\o =V

5- Hair loss (alopecia) 58 G,g

) ) Phenntain ——= hartuism:
Drug interactions: Al K =

* Valproic acid inhibits the metabolism of phenobarbitone, phenytoin

and carbamazepine.

* It displaces phenytoin from plasma protein binding sites.



V- Barbiturates (Bb) and benzodlazepmg‘

Bz) ‘,’:

* Phenobarbitone: it has selective

anticonvulsant activity & it may act through

potentiating the inhibitory pathway (GABA).

.Diazepam, Clonazepam & Lorazepam : drug of

choice for treatment of status epilepticus (rapid

onset).
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IV- EthosuXimide

No Seigurez -» with Absesee $ SEl1Zuves

(LEAST TOXIC ANTIEPILEPTIC)

e Pharmacokinetics:

—Well absorbed orally.

—Not bound to plasma protein.— swe wh bl - sl
—75% are metabolized.

—25% are excreted unchanged.

 Mechanism of action:
It blocks voltage-gated T-Ca++ channels.

* Therapeutic uses:
It is the drug of first choice in absence seizures

=
<1

L



* Side effects: ==

1.G.l.T: nausea, vomiting & diarrhea

2.Allergy: skin rash & urticaria.

Absence Seizure

involves sudden lapse in consciousness
and staring blankly into space,
the episodes last less than 15 seconds

Staring, ey may rol
Upwards or futter

My be mistaken foe daydrésming
of "20nIng our’



- Newer antiepileptic drugs

33§ B read

-—(2NP generation)

* All are used as add-on therapy in refractory-epilepsy.

 Some of them have proven efficacy as monotherapy.

Feature

Seizure coverage

Side effects

Drug interactions
Monitoring

Cost
Shkakus Py lcﬂlt‘CuS

Old AEDs

Narrow to broad

More severe, frequent

Many

Often required

Low

New AEDs

Mostly broad

Less severe, better tolerated

Few

Usually not required

High

e NVloDde , \n gRS4 |/



Lamotrigine
Qque- In ijna@

- gmramate

Zonisamide
(Sulfa)

MOA:

blocks Na & Ca++
channels.

used in

all types of epilepsy
except status

epileptics
Side effects

dizziness, headache &
ataxia, Stevens

Jothson syndrome
severe dermadils g

MOA:

blocks Na & Ca++
channels.

Bind glutamate receptor
Used in:

focal, generalized
epilepsy and absence
seizures

Side effects:

impaired concentration,
diplopia, weight loss &
kidney stones

MOA:
Blocks Na+ &
Ca++ channels.

Used in:

focal,
generalized
epilepsy and
absence seizures
Side effect:
kidney stones

and
oligohidrosis.

L Mipad pOLS



Gabap gaba Vigabat T aga
MOA: MOA: MOA: MOA:
Enhance release of They interfere with It is an irreversible It blocks
GABA. voltage-dependent inhibitor of GABA GABA uptake
They interfere with Ca++ channels transaminase, (Transporter)
voltage-dependent inhibit excitatory increasing the into -
Ca++ channels transmitter release concentration of oresynaptic
Uses: Used in: SLAEL neurons.

L , Used in )
Migraine and focal seizures Used in:
neuropathic pain . grand mal and focal _

Side effects: seizures(refractory) focal seizures
(post-herpetic neuralgia . . , y ide effect:
and diabetic dizziness, headache & Side effects: (Mj"w/} Side effect:
neuropathy). ataxia. sedation, dizziness & diziness e
Approved as adjunct behavioral changes, upset.
therapy for focal irreversible vision
convulsions affection

Side effects:

dizziness, headache &
ataxia
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Levetiracetam and brivaracetam

* MOA: Modifies the release of glutamate and GABA by binding to the synaptic

vesicle protein(SV2A)
 Usedin: broad spectrum antiepileptic used in all types of epilepsy except stsatus

* Side effects: dizziness & sleep disturbances, behavioral changes.

LEVETIRACETAM
A
ca2+
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Felbamate

 MOA:

It blocks Na+ & Ca++ channels & competes

with glycine cofactor at DAlreceptors.

e Side effects:

liver and bone marrow toxicities, so it is

—

reserved for use in refractory epilepsy.




AED

Pregnancy Safety

Main Risk

Valproic acid

x Avoid

Neural tube defects,
cognitive impairment

Carbamazepine /\ Moderate NTDs — wunl bube deled-
Phenytoin /\ Moderate Ejizlrz\;?:ntom

Phenobarbital /\ Moderate \I:fli(izrc?ii:gK NS
Lamotrigine / Safe Low risk cleft palate

Levetiracetam

& Very safe

Minimal




Status epilepticus

Def: A medical emergency consisting of prolonged (> 10-minute) or
repetitive seizures that occur without a return to baseline consciousness.
Common causes
Include anticonvulsant withdrawal/noncompliance, anoxic brain injury,
sedative withdrawal or other drug intoxication, metabolic disturbances
(eg, hyponatremia), head trauma, and infection.
Treatment: — hospili2ed)
Maintain ABCs; consider rapid intubation for airway protection.

.. . | BerBun] .
Administer thiamine, followed by glucose and naloxone to presumptively

. . . AMJ['I.JO{Q, far mc,rﬂ,,',,e

treat potential etiologies.
Give an IV benzodiazepine (lorazepam or diazepam) plus a loading dose
of fosphenytoin.
If seizures continue, intubate and load with phenobarbital. .

Initiate a meticulous search for the underlying cause
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Fectve Drugs

Veproi aci, phentom,caroamazeping,
mofigie

General-tonic-loni

Velprocacd,phenyton, cabamazeping,
amofriging

(eneral-absence

Hhoslimid, valpoi aci
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Lorgaepam, diazepam,phenon, o
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osphenyoin
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