
    Antiseizure Drugs 
# General information :  

1- Standard therapy permits control of only ~ 80% of seizures (adequate in only 2/3rds). 
2- Epilepsy heterogeneous symptoms & chronic disorders characterized by recurrence>> no single drug can suppress all 

seizures  
3- /ƚ͛Ɛ�ĂďŶŽƌŵĂů�ĚŝƐĐŚĂƌŐĞ�ŽĨ�ƚŚĞ�ďƌĂŝŶ 
4- Not curable  
5- Fraction of patients are resistant to all available drugs due to :increase expression of multidrug transporter & p-glycoprotein.  
6-some severe seizures in children associated with progressive brain damage >>difficult treatment. 
Types of seizures :  

Focal onset Generalized onset 
1-focal aware  
2-focal impaired awareness  

1-tonic clinic  
2-absence seizures 

Difficult treat than generalized   
Molecular targets for anti seizures at excitatory glutamatergic synapse:  
 
Presynaptic  
 

1-Na channel  
 
 
 
 
2-K channel 
 
3-Ca channel 
(a2g) 

1-Carbamazepine,monohydroxy 
derivative[MHD], phenytoin, 
lamotrigine, and lacosamide 
oxacarbamazepine  
 
2-retigabine [ezogabine] 
 
3-Gabapentin & pregabalin  
 

1-suppress action potential  
 
 
 
 
2- open channel >>K get out 
the cell >> hyperpigmentation  
3-close channel >> no entry of 
Ca >>no neurotransmitters  

Post synaptic  1-AMPA receptor  
 
2-T type Ca 
channel 
 
3-k channel  

1-perampanel 
 
2-ethosuximide & 
dimethadione  
 
Retigabine  

1-AMPA & NMDA. Are 
inhibited >>no entry of Na & 
Ca 
 
 
3- same above 

Molecular targets at inhibitory GABAergic synaps :  



1-vigabatrin >>inhibit GABA-T  >>more gaba >>more inhibition  
2-Tiagabine >>inhibit Gat-1 >>no re entire of gaba and remains in synaps  
3-phenobarbital & primidone & BDZ >>positive allosteric modulators of GABAa  
 

 
 MOA  Therapeutic 

uses 
Pharmacokinetics  Drug interactions  Adverse effect Notes 

Phenytoin Block Na 
channel  

1,focal seizures  
2.generalized 
seizures 
(primary & 
secondary) 

* dose dependent absorption 
*Particle size and 
pharmaceutical additives 
affect both the rate and 
extent of absorption 
*complete absorption from 
GIT >> orally  
*IM rout >>precipitation in 
muscle ( not good) 
*Fosphenytoin well absorbed 
/D�;ŝƚ͛Ɛ�ŵŽƌĞ�ƐŽůƵďůĞͿ>>given 
to attacks  
*highly bound to plasma 
protein . 
*drug concentration in CSF 
proportional to free plasma 
level 
*Accumulate in : brain 
liver,muscle & fat . 
*metabolized to inactive 
*elemination : dose depends  
Very low >>first order kinetics  
High level >> zero order  
*low level >>5-7 days to 
reach steady state 

*Phenylbutazone & 
sulfonamides>>displace from 
binding >>high free 
phenytoin  
*hypoalbumenja >>low total 
plasma drug concentration  
,high free level  
First 2 : may cause toxicity if 
increase the doses  
*have affinity to thyroid 
binding globulin >>confuse 
some test of thyroid  
*phenytoin induce many drug 
metabolizing enzyme  
*phenobarbital & 
carbamazepine >>induce 
metabolism of phenytoin  
*Isoniazid inhibits 
metabolism of phenytoin  
 

1-Nystagmus  
2-diplopia & ataxia 
(most common dose 
related effect )  
3-sedation at high level 
4-Gingival hyperplasia 
(duration defendant) 
5-Hirsutism ( duration 
related ) 
6-LONG TERM USE: 
a. coarsening of facial 
features 
b. mild peripheral 
neuropathy 
c. osteomalacia due to 
altered vitamin D 
metabolism. 
d. megaloblastic 
anemia secondary to 
low folate levels. 
7-Idiosyncratic reaction: 
A.hypersensitivity & 
skin rash  
B. Fever 

Oldest nonsedative 
anti seizure drug  
 
Fosphenytone soluble 
prodrug of it  



High level >> 4-6 weeks to 
reach steady state  
*small increase in dosage 
>>large change in 
concentration ( linear 
relationships until certain 
level) 
*therapeutic total plasma 
level is btw 10-20 ug/ml 
 

C. Exfoliative skin 
lesions  
D.lymphadenopathy ( 
psudolymphoma) 
E. Agranulocytosis  

Carbamazepin
e  

Blocks Na 
channel  

1-focal seizures  
2- generalized 
tonic clinic  
seizures  
3-trigeminal 
neuralgia 
4- bipolar 
manic-
depressive 
disorder 

*interindividhal variation in 
oral absorption  
*absorption slowed after 
meal (given before ) 
*completely metabolized to 
several metabolite  
One of it : CARBAMAZEPINE-
10,11-EPOXIDE has 
anticoagulant  
*induced microsomal drug 
metabolizing enzyme  
*autoinduction  
* have tolerance with 
continuous  
 

1-increases the metabolism 
of primidone, phenytoin, 
ethosuximide, valproic acid, 
and clonazepam. 
2- Propoxyphene, 
troleandomycin, and valproic 
acid may inhibit 
carbamazepine clearance and 
increase its steady-state 
levels. 
3-Phenytoin and 
phenobarbital decrease SS 
concentration of 
carbamazepine by enzyme 
induction. 

1-diplopia & ataxia ( 
most common dose 
related ) 
2- Mild GIT upset  
2- Unsteadiness and 
drowsiness. 
3-Hyponatremia and 
water intoxication. 
4-Idiosyncratic 
reactions: aplastic 
anemia and 
agranulocytosis, 
leukopenia, 
erythematous 
skin rash and hepatic 
dysfunction. 

Tricyclics compound 
related to IMIPRAMINE  
 
 

Phenobarbital   The drug of 
choice for 
responsive 
seizures only in 
infants 
(especially 
febrile 
seizures). 

    

Primidone More likely 
phenytoin  

Focal & 
generalized 
tonic clonic 

Metabolized To :  
Phenobarbital & 
phenylethylmalonamide 
(PEMA). 
 
All 3 compounds( 
phenobarbital , PEMA , 
primidone) are 

  /ƚ͛Ɛ�Ϯ-
desoxyphenobarbital  



anticonvulsants but PEMA is 
weak. 
 

Valproic acid& 
Sodium 
valproate 

Unknown 
well  
*broad-
spectrum 
anti 
seizures 
activity  
D 
*poorly 
correlated 
with blood 
or tissue 
level of 
parent 
drug  

1. Absence 
seizures. 
2. 
Myoclonic 
seizures. 
3. Tonic-
clonic 
seizures. 
4. Atonic 
attacks ʹ 
few 
patients 
respond. 
5. 
Partialseizu
res. 
6. 
Bipolardisor
ders. 
7. 
Migrainepr
ophylaxis. 
ͻ 
Therapeutic 
levels ~ 50-
ϭϬϬ�ʅŐͬŵ>͘ 

*well absorbed orally  
*food delay 
absorption  
*90% bound to 
plasma protein  
*binding is saturble > 
free fraction is 
increased at plasma 
levels in the upper 
end of the therapeutic 
range. 
*t half 9-18 h  
20% eliminated as a 
direct conjugated  
 

1. It displaces 
phenytoin from 
plasma proteins. 
2. It inhibits the 
metabolism of 
phenobarbital, 
phenytoin, 
carbamazepine, and 
other drugs. 

1- most common 
dose-related 
adverse:  
nausea, vomiting, 
abdominal pain 
and heart burn 
2-Fine tremor, at 
high plasma 
levels. 
3-reversible 
adverse>>increas
ed appetite, 
weight gain, and 
Loss of hair. 
4Thrombocytope
nia (idiosyncratic) 
5-
Hepatotoxicity(idi
osyncratic) 
-can be sever & 
fetal ( most risk 
within 4 months )  
- risk more in 
patients less 2 
years & those 
taking multiple 
medications  

Fatty carboxylic 
acid  
 
Active form : 
valproate ion  



6- lethargy in 
increase blood 
ammonia  
-genetic defects 
in urea 
metabolism  
- contraindicated 
in these patents 
7 ʹ teratogenicity 
neural tube 
defects including 
spina bifida, 
cardiovascular, 
orofacial and 
digital 
abnormalities). 
-impairment in 
offspring 
-contraindicated 
in pregnancy  
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7 ʹ teratogenicity 
neural tube defects 
including spina bifida, 
cardiovascular, 
orofacial and digital 
abnormalities). 
-impairment in 
offspring 
-contraindicated in 
pregnancy  
  

Ethosuximide *Inhibits 
T-type Ca 
channel  
(Narrow 
spectrum 
activity) 
*Other ion 
channels 
affected 
include 
voltage- 
gated 
sodium 
channels, 
calcium-
activated 
potassium 
channels, 
and 
inward 

1-first line 
drug for 
generalized 
absence 
seizures. 
2- can used 
as 
monothera
py without 
generalized 
tonic clonic 
(valproate 
here 
preferred) 

*complete absorption  
 
*not protein bound  
 
80% metabolized To 
inactive metabolite by 
CYP3A  
 
T0.5 =40(18-72) h 
 
Linear kinetics  
 
Therapeutic con. 40-
100ug/ml 
 
Valproic acid inhibit 
ŝƚ͛Ɛ�ŵĞƚĂďŽůŝƐŵ�ххless 
clearance  

 Gastric distress >> 
pain,nausea,vomiting 
(most common) 
 
Transient lethargy and 
fatigue. 
 
Headache, dizziness, 
hiccup, and euphoria. 

 

ak.to#.*okaBo-qq
.



rectifier 
potassium 
channels. 
These 
actions 
may 
contribute 
to the 
efficacy of 
ethosuxim
ide in 
absence 
epilepsy. 

Lamotrigine  As 
carbamaz
epine  

1-
monothera
py for focal 
seizures  
2-primary 
generalized 
tonic clonic  
3-absence 
seizures  
4-
generalized 
of the 
Lennox-
gastaut 
syndrome  

1-almost completely 
absorbed  
2- 
Linear kinetics  
3-metabolized by 
glucuronidation(inhibi
ted by valproate)  
4-reduce dose in 
combination with 
valproic acid )  

 Hypersensitivity :skin 
rash  
 
Serious rash occurs in 
~0.3-0.8% of children 
age 2-17 years & 0.08 -
0.3 in adults  
(Increases in 
combination with 
ǀĂůƉƌŽĂƚĞͿ�ŝƚ͛Ɛ�ƌĂƌĞ�ďƵƚ�
highly fatal  

 

Topiramate Act on  
1. Voltage-
gated 

*broad 
spectrum 

1-rapidly absorbed  
2-moderate 
metabolism  

Birth control pills may be less 
effective in the presence of 
topiramate 

1-cognitive effect is 
common 
>discontinuation 

It a 
sulfamate-
substituted 



sodium 
channels. 
2. GABAA 
receptor 
subtypes. 
3. AMPA 
or kainate 
receptors. 

anti 
seizures  
 
1-focal 
seizures  
2-primary 
generalized 
tonic clonic   
3-childhood 
absence 
seizures  

3-primarily 
excecreted in urine 

impaired expressive 
language function 
(dysnomia and 
diminished verbal 
fluency), impaired 
verbal memory, and a 
general slowing of 
cognitive processing 
without sedation or 
mood change. 
2-somnolence 
3-acute myopia & angle 
closure glaucoma  
4-decrease sweating  
5-urolithjasis  
6-long term : significant 
weight loss  
7-teratogenic : oral 
cleft formation  

monosacchar
ide derived 
from d-
fructose. 
 
Weak 
inhibitor of 
carbonic 
anhydrase>a
cidosis  

Gabapentin  
Pregabalin 

Analogs of 
gaba , but 
not Sam 
mechanis
m  
 
It binds to 
a2g Ca 
channel 
>Decrease 
glutamate  

1-focal 
seizures  
2-non 
epileptic 
condition ( 
neuropathic 
pain ) 
3-restless 
legs 
syndrome  
4-anxiety 
disorder  

Not metabolized & no 
induce hepatic 
enzymes  
 
Eliminated by kidney 
unchanged  
 
Absorption by l-amino 
acid transport in 
upper small intestine  
 

No significant drug 
interactions  

  



Pregabalin  
treats 
fibromyalgi
a  
Gabapentin 
may 
aggravate 
absence 
seizures & 
myoclonic  

Gabapentine 
saturation of 
transport system 
>>increase dose >less 
bioavailability  
�ŶĚ�ŝƚ͛Ɛ�ĚĞůĂǇĞĚ�
absorption by food  
 
Pregabalin has linear 
absorption with dose  
 
Linear elimination  
 
Not bound to plasma 
protein  
 

Levetiracetam  Selective 
to SV2A 
>facilitate 
synaptic 
vesicles 
exocytosis
>reduce 
glutamate  

Focal 
seizures 
(adult & 
children) 
 
Primary 
generalized 
tonic clonic  

Rapid oral absorption  
& nearly complete  
 
Food slows the rate of 
absorption with 
stability of dose 
absorbed  
 
Tow thirds excecreted 
unchanged , the rest 
metabolized in blood  

 1-somnolence, 
asthenia,ataxia , 
infection &dizziness  
 
2-2.Less common but 
more serious are 
behavioral and mood 
changes (irritability, 
aggression, agitation, 
anger, anxiety, apathy, 
depression, and 
emotional lability). 

Commonly 
prescribed 
because: 
1.Favorable 
adverse 
effect profile 
(??). 2.Broad 
therapeutic 
window. 
3.Favorable 
pharmacokin
etic 
properties. 
4.Lack of 

as



drug-drug 
interactions. 

Vigabatrin  Analog of 
gaba  
 
It is 
irreversibl
e 
inhibitors 
of gaba 
transamin
ase  

1. Infantile 
spasms, 
especially 
when 
associated 
with 
tuberous 
sclerosis. 
2. Focal 
seizures. 

  1-most common : 
irreversible retinal 
dysfunction  
2-bilateral concentric 
visual field constriction  
3- damage central 
retina within weeks to 
months of use 
 
 

Therefore, it 
is used only 
in patients 
refractory to 
other drugs. 

Lacosamide binds 
selectively 
to the fast 
inactivate
d state of 
sodium 
channels. 

Focal onset 
seizures in 
patient age 
17 years 
and older  

  Dizziness , headache , 
nausea & diplopia  
 
Neglible drug 
interactions  

 

Zonisamide Na 
channel 
block  
 
Carbonic 
anhydrase 
inhibition  

Broad 
spectrum: 
1. Focal and 
generalized
tonic-clonic 
seizures in 
adults and 
children. 
2. May be 
effective in 
some 

 Carbamazepine, phenytoin, 
and phenobarbital increase its 
clearance. 

Drowsiness, cognitive 
impairment, renal 
stones, and potentially 
serious skin rashes. 
 
Weight loss. 
 
Kidney stones  
 
Oligohydrosis  

 



myoclonic 
epilepsies 
and in 
infantile 
spasms. 
3. May 
improveme
generalized
onset tonic-
clonic 
seizures 
and atypical 
absence 
seizures. 

 
BDZ :  
1-first line for seizures ( status or acut repetitive ) 
2- tow prominent limit usefulness of BDZ in chronic therapy of seizures:sedative & tolerance  
 
1-Diazepam :  
IV , first line for status epilepticus ,used in rectal gel for acute repetitive seizures  
2-lorazepam: 
More common in status apilepticus due to prolonged duration of action after bolts IV , binds mor tightly to GABA , longer 
distribution half life  
3-clonazepam :  
Long acting , against absence & atonic &myoclonic Seizures  
4-Nitrazepam :  
Used for infantile spasms & myoclonic seizures  
5-clorazepate dipottasium :  
Adjunct treatment of focal seizures. Drowsiness and lethargy are common. 
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