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Which AEWhich AE
Partial SeizurePartial Seizure

Drugs of choice
 CBZ
 PHT

Second line AEDsSecond line AEDs
 VPA
 PB
 PRM

Ds to Use:Ds to Use:
es w/wo GTCSes w/wo GTCS

Newer AEDs
 LTG
 TPM
 OXC
 LEV LEV
 ZNS
 PGB
 LCM
Second line AEDs

GBP GBP
 TGB





Which AEDWhich AED
Primary GeneraPrimary Genera

Drugs of choice
 Simple absence (CAE)

 VPA
 ESM

 GTCS GTCS
 VPA
 CBZ
 PHT

 Mixed PGE
 VPA

Ds to Use:Ds to Use:
alized Epilepsyalized Epilepsy

Newer AEDs
 LTG
 TPM
 LEV
 ZNS





















EstablishEstablishEstablishEstablished AEDsed AEDsed AEDsed AEDs



PhenytoiPhenytoi
 Indications:  SPS, CPS, w/wo 2ar

monotherapy.

 Side Effects:  Usual AED AEs (+
Idiosyncratic reactions.

M h i f A ti S di Mechanism of Action:  Sodium 
high-frequency neuronal firing.

 Pharmacokinetics: t =24 hours Pharmacokinetics:  t1/2=24 hours
kinetics.  90% protein bound.

 Drug Interactions:  Decrease CBg
Displaces VPA, ?CBZ from albumi

 Dosing:  Q day.  Begin with full m
variable & based on serum drug lev

in (PHT)in (PHT)
ry GTCS.  Primary GTCS.  Add-on & 

+ gum hyperplasia, hirsutism).  

h l bl k D i dchannel blocker.  Decrease sustained 

s Metabolized in liver Nonlinears.  Metabolized in liver.  Nonlinear 

BZ, PB, LTG, TPM, TGB levels.  , , , ,
in, increasing free levels.

maintenance dose.  Ultimate dose 
vel and response.



CarbamazeCarbamaze
 Indications:  SPS, CPS, w/wo 2ar

monotherapy.

 Side Effects:  Usual AED AEs (+
Idiosyncratic reactions.  SJS/TEN in

M h i f A ti S di Mechanism of Action:  Sodium 
high-frequency neuronal firing.

 Pharmacokinetics: t =12 hours Pharmacokinetics:  t1/2=12 hours
Active epoxide metabolite (CBZE). 

 Drug Interactions:  Decrease CBg
Mildly displaces VPA, PHT from al

 Dosing:  BID-QID.  Begin with 20
ultimate dose based on serum drug l

epine (CBZ)epine (CBZ)
ry GTCS.  Primary GTCS.  Add-on & 

+ diplopia, leukopenia, hyponatremia).  
n Asians with HLA-B* 1502.

h l bl k D i dchannel blocker.  Decrease sustained 

s Metabolized in liver Autoinductions.  Metabolized in liver.  Autoinduction.  
 75% protein bound.

BZ, PHT, PB, LTG, TPM, TGB levels.  , , , , ,
lbumin, increasing free levels.

00 mg BID & increase slowly to 
level and response.



ValproatValproat
 Indications:  Primary generalized 

GTCS.  Add-on & monotherapy.

 Side Effects:  Weight gain, tremo
liver failure & pancreatitis.

M h i f A ti E h Mechanism of Action:  Enhance
blocker.  Decrease sustained high-fr
threshold T-calcium channel curren

 Pharmacokinetics:  t1/2=12 hours
enzymes.  Active metabolites.  90%

 Drug Interactions:  Displaces PH
free levels.  Increases LTG levels.  M

 Dosing:  BID-QID.  Begin with 15
ultimate dose based on serum drug l

te (VPA)te (VPA)
epilepsy.  SPS, CPS, w/wo 2ary 

or, alopecia, GI upset.  Idiosyncratic 

GABA ff S di h les GABA effects.  Sodium channel 
requency neuronal firing.  Reduce low-

nts.  Others.

s.  Metabolized in liver.  Inhibits liver 
% protein bound.

HT, ?CBZ from albumin, increasing 
Mildly decreases TPM levels.

5 mg/kg/day.  Increase slowly to 
level and response (30-60 mg/day).



PhenobarPhenobar
 Indications:  SPS, CPS, w/wo 2ar

monotherapy.

 Side Effects:  Usual AED AEs (+
children).  Idiosyncratic reactions.

M h i f A ti P l Mechanism of Action:  Prolong
openings.  Decrease CNS excitation

 Pharmacokinetics: t =48 118 h Pharmacokinetics:  t1/2=48-118 h
in liver.  25-50% excreted unchange

 Drug Interactions:  Decrease CBg
 Dosing:  Q day.  Begin with full m

on serum drug level and response.

rbital (PB)rbital (PB)
ry GTCS.  Primary GTCS.  Add-on & 

+ sedation, paradoxical activation in 

GABA di d hl id h lg GABA-mediated chloride channel 
n.

hours (mean=72 hours) Metabolizedhours (mean=72 hours).  Metabolized 
ed in urine.  50% protein bound.

BZ, PHT, LTG, TPM, TGB levels., , , ,

maintenance dose.  Ultimate dose based 



PrimidonPrimidon
 Indications:  SPS, CPS, w/wo 2ar

monotherapy.

 Side Effects:  Usual AED AEs (+

 Mechanism of Action:  Prolong
openings.  Decrease CNS excitation

 Pharmacokinetics:  t1/2=12 hours
b dbound.

 Drug Interactions:  Decrease CB

D i BID QID B i i h 25 Dosing:  BID-QID.  Begin with 25
ultimate dose based on serum drug l

e (PRM)e (PRM)
ry GTCS.  Primary GTCS.  Add-on & 

+ sedation).  Idiosyncratic reactions.

g GABA-mediated chloride channel 
n.

s.  Metabolized in liver.  50% protein 

BZ, PHT, LTG, TPM, TGB levels.

50 BID & i l l50 mg BID & increase slowly to 
level and response.



EthosuximEthosuxim
 Indications:  Primary generalized 

seizures).  Add-on & monotherapy.

 Side Effects:  Usual AED AEs (+

 Mechanism of Action:  Reduce 
i l h h i fi icurrents.  Disrupt slow rhythmic firi

 Pharmacokinetics:  t1/2=12 hours
boundbound.

 Drug Interactions:  None signific

 Dosing: BID QID Begin ith 25 Dosing:  BID-QID.  Begin with 25
ultimate dose based on serum drug l
children=20 mg/kg/day.

ide (ESM)ide (ESM)
epilepsy (especially simple absence 

+ GI upset).  Idiosyncratic reactions.

low-threshold T-calcium channel 
i f h l iing of thalamic neurons.

s.  Metabolized in liver.  0% protein 

cant.

50 mg BID & increase slo l to50 mg BID & increase slowly to 
level and response.  Optimal dose for 



New ANew ANew ANew AAEDsAEDsAEDsAEDs



FelbamatFelbamat
 Indications:  SPS, CPS, w/wo 2ar

Lennox-Gastaut syndrome (LGS).  
Sid Eff t A ti ti i Side Effects:  Activation, anorexi
liver failure & aplastic anemia.

 Mechanism of Action:  Glutamaec s o c o : G
calcium channel blocker.

 Pharmacokinetics:  t1/2=24 hours
ith th AED f liwith other AEDs for liver enzymes.

 Drug Interactions:  Decrease CB
50%), VPA (25-50%) levels. ), ( )

 Dosing:  BID-TID.  Begin with 60
ultimate dose based on side effects a
mg/daymg/day.

te (FBM)te (FBM)
ry GTCS.  ??PGE.
Add-on & monotherapy.

i i ht l i i Idi tiia, weight loss, insomnia.  Idiosyncratic 

ate & GABA effects.  Sodium & & G S &

s.  50% metabolized in liver.  Competes 
25% t i b d  25% protein bound.

BZT. Increase CBZE (50%), PHT (25-

00 mg BID & increase slowly to 
and response.  Usual dose=1200-3600 



GabapentGabapent
 Indications:  SPS, CPS, w/wo 2ar

 Side Effects:  Usual AED AEs. 

 Mechanism of Action:  Binds to
channels and modulates calcium cur

i ( lneurotransmitter (glutamate, NE, su

 Pharmacokinetics:  t1/2=5-7 hour
in urine Minimal protein bindingin urine.  Minimal protein binding.  
higher doses.

 Drug Interactions:  None.g
 Dosing:  TID-QID.  Begin with 30

ultimate dose based on side effects a
(4800) mg/day.

tin (GBP)tin (GBP)
ry GTCS.  Add-on therapy.

o α2-δ subunit of voltage-gated calcium 
rrents; thereby decreasing excitatory 
b ) lubstance P) release.

rs.  Not metabolized in liver.  Excreted 
Nonlinear: Decreased absorption atNonlinear:  Decreased absorption at 

00 mg TID & increase slowly to 
and response.  Usual dose=1200-3600 



LamotrigiLamotrigi
 Indications:  SPS, CPS, w/wo 2ar

Add-on & monotherapy.
Sid Eff t U l AED AE (+ Side Effects:  Usual AED AEs (+

 Mechanism of Action:  Inhibits 
modulates presynaptic release of glumodulates presynaptic release of glu

 Pharmacokinetics:  t1/2=12 hours
+ VPA), 48 hours (VPA).  Metaboli

 Drug Interactions:  LTG does no
decrease LTG (40%).  VPA increas

 Dosing: BID VPA: 25 mg QOD Dosing:  BID.  VPA: 25 mg QOD
increase to 100-150 mg/day.  No VP
wks., slowly increase to ultimate do
Usual dose=300 700 mg/dayUsual dose=300-700 mg/day.

ne (LTG)ne (LTG)
ry GTCS.  PGE (GTCS).  LGS.  

+ h i ll ith VPA)+ rash, especially with VPA).
voltage-sensitive sodium channels & 

utamate. Calcium channel blocker.utamate.  Calcium channel blocker.
s (EIAED), 24 hours (monoRx, EIAED 
ized in liver. 55% protein bound.

ot affect other AED levels.  EIAEDs 
es LTG (200%).

D x 2 wks 25 mg/d x 2wks slowlyD x 2 wks., 25 mg/d x 2wks., slowly 
PA: 50 mg/d x 2 wks., 100 mg/d x 2 
ose based on side effects and response.  



TopiramaTopirama
 Indications:  SPS, CPS, w/wo 2ar

Add-on & monotherapy.
Sid Eff t U l AED AE (+ Side Effects:  Usual AED AEs (+
difficulties, renal stones, paresthesia

 Mechanism of Action:  Unknowec s o c o : U
GABA receptor activation, AMPA r
inhibition.  Weak carbonic anhydras

 Pharmacokinetics: t 20 30 h Pharmacokinetics:  t1/2=20-30 ho
(EIAEDs).  Low (30-50%) liver me
15% protein bound.

 Drug Interactions:  TPM does no
increase in PHT level).  EIAEDs de

 Dosing: BID Begin with 25 mg/ Dosing:  BID.  Begin with 25 mg/
based on side effects and response. 

ate (TPM)ate (TPM)
ry GTCS.  PGE (GTCS).  LGS.  

+ h t l i h+ psychomotor slowing, speech 
as, angle-closure glaucoma).  

wn. Perhaps sodium channel blocker, p ,
receptor antagonist, calcium channel 
se inhibitor (increase fluid intake).

(N EIAED ) t 12 15 hours (No EIAEDs).  t1/2=12-15 hours 
etabolism.  Excreted in urine.  

ot affect other AED levels (occasional  
ecrease TPM (40%). 
/d & increase slowly to ultimate dose/d & increase slowly to ultimate dose 
 Usual dose=100-400 mg/day.



TiagabinTiagabin
 Indications:  SPS, CPS, w/wo 2ar

 Side Effects:  Usual AED AEs (+
depression, aphasia, weakness).  

 Mechanism of Action:  Blocks r
li h b dineuron & glia, thereby extending G

 Pharmacokinetics:  t1/2=4-7 hou
Metabolized in liver (cytochrome PMetabolized in liver (cytochrome P

 Drug Interactions:  TGB does no
decrease TGB levels.decrease TGB levels.

 Dosing:  BID-QID.  Begin with 4-
mg/wk to ultimate dose based on sid
dose=32-56 mg/day.

ne (TGB)ne (TGB)
ry GTCS.  Add-on therapy.

+ fatigue, nervousness, tremor, 

reuptake of GABA into presynaptic 
ff iABA effects on postsynaptic neuron.  

urs (EIAEDs), 7-9 hours (noninduced). 
450 system) 90% protein bound450 system).  90% protein bound.

ot affect other AED levels.  EIAEDs 

-8 mg/d & increase slowly by 4-8 
de effects and response.  Usual 



OxcarbazepOxcarbazep
 Indications:  SPS, CPS, w/wo 2ary

 Side Effects:  Usual AED AEs (+ 

 Mechanism of Action:  Sodium 
high-frequency neuronal firing.  Als

d l i f l i hmodulation of some calcium channe

 Pharmacokinetics:  t1/2=2 hours (
in liver (not by cytochrome P450) toin liver (not by cytochrome P450) to
urine.  40% protein bound.

 Drug Interactions:  OXC does nog
increase PHT by 40% at higher dose

 Dosing:  BID.  Begin with 300 mg 
ultimate dose based on side effects a
mg/day.

pine (OXC)pine (OXC)
y GTCS.  Add-on & monotherapy.

diplopia, hyponatremia).  

channel blocker.  Decrease sustained 
o, increased potassium conductance & 
lls.

(OXC), 9 hours (MHD).  Metabolized 
o active metabolite (MHD) Excreted ino active metabolite (MHD).  Excreted in 

ot affect other AED levels (except ( p
es) .  EIAEDs decrease OXC (25-40%).

BID & increase by 600 mg/wk to 
and response.  Usual dose=1200-2400 



LevetiraceLevetirace
 Indications:  SPS, CPS, w/wo 2ar

JME, GTCS).  Add-on therapy.
 Side Effects:  Usual AED AEs. 
 Mechanism of Action:  Unknow

blocker enhances GABA inhibitioblocker, enhances GABAA inhibitio
potassium rectifier current, prevents
& seizure propagation in HF.  Binds
(SV2A)(SV2A).

 Pharmacokinetics:  t1/2=6-8 hour
in urine.  <10% protein bound.

 Drug Interactions:  None.
 Dosing:  BID.  Begin with 500 mg

l i d b d id ffultimate dose based on side effects a
mg/day.

tam (LEV)tam (LEV)
ry GTCS.  PGE (Myoclonic seizures in 

wn.  Perhaps N-type calcium channel 
on decreases excitation by blockingon, decreases excitation by blocking 
s hypersynchronization of burst firing 
s to synaptic vesicle protein 2A 

rs.  Not metabolized in liver.  Excreted 

g BID & increase by 500 mg/wk to 
d U l d 1000 3000and response.  Usual dose=1000-3000 



ZonisamidZonisamid
 Indications: SPS CPS w/wo 2ary G Indications:  SPS, CPS, w/wo 2ary G
 Side Effects:  Usual AED AEs (+ psy

renal stones, paresthesias, anorexia, a
h iti it ti t lfhypersensitivity reactions to sulfonam
leukopenia, aplastic anemia, blood dy

 Mechanism of Action:  Unknown. Pe
low-threshold T-calcium currents, fac
transmission.  Weak carbonic anhydr
consumption). 

 Pharmacokinetics:  t1/2=63 hours (pla
in liver (cytochrome P450 system).  E

 Drug Interactions: ZNS does not affe Drug Interactions:  ZNS does not affe
decrease ZNS levels.

 Dosing:  Q day-BID.  Begin with 100
t lti t d b d id ff tto ultimate dose based on side effects
(600) mg/day. 

de (ZNS)de (ZNS)
GTCS ?? PGE PME Add on therapyGTCS.  ?? PGE, PME.  Add-on therapy.
ychomotor slowing, speech difficulties, 
agitation, headache).  Idiosyncratic 

id ( h h ti imides (rash, hepatic necrosis, 
yscrasias).
erhaps sodium channel blocker, reduce 
cilitates dopaminergic/serotonergic 
rase inhibitor (increase fluid 

asma), 105 hours (RBCs). Metabolized 
Excreted in urine.  40% protein bound.
fect other AED levels EIAEDsfect other AED levels.  EIAEDs 

0 mg/d & increase by 100 mg Q 2 wks 
d U l d 100 400s and response.  Usual dose=100-400 



PregabalPregabal
 Indications:  SPS, CPS, w/wo 2ar

 Side Effects: Usual AED AEs.Side Effects:  Usual AED AEs. 

 Mechanism of Action:  Binds to
channels and modulates calcium cur
neurotransmitter (glutamate, NE, su

 Pharmacokinetics:  t1/2=6 hours (
N b li d i li E dNot metabolized in liver.  Excreted 

 Drug Interactions:  None.

D i Dosing:  BID-TID.  Begin with 15
ultimate dose based on side effects a
Usual dose=150-600  mg/day.g y

in (PGB)in (PGB)
ry GTCS.  Add-on therapy.

o α2-δ subunit of voltage-gated calcium 
rrents; thereby decreasing excitatory 

ubstance P) release.

(pharmacodynamic t1/2 is longer).  
i i N i bi diin urine.  No protein binding. 

50 mg/day & increase slowly to 
and response.  



LacosamiLacosami
 Indications:  SPS, CPS, w/wo 2ar
 Side Effects:  Usual AED AEs (d

ataxia, diminished coordination, nys
increase in median PR interval (5-9 
M h i f A ti U k Mechanism of Action:  Unknow
sodium channels (stabilizes hyperex
neuronal firing).  Binds to collapsin

 Pharmacokinetics:  t1/2=13 hours
an inactive metabolite.  Excreted in 

 Drug Interactions: LCM d Drug Interactions:  LCM does no
levels.  EIAEDs decrease LCM (15-

 Dosing:  BID.  Begin with 50 mg/g g g
based on side effects and response. 

de (LCM)de (LCM)
ry GTCS.  Add-on therapy.
dizziness, headache, diplopia, sedation, 
stagmus, nausea, vomiting).  Small 
msec) on EKG.

E h l i i i fwn.  Enhances slow inactivation of 
xcitable neurons, inhibits repetitive 
n response mediator protein (CRMP-2). 

s. Metabolized in liver (CYP2C19) to 
urine.  <15% protein bound. 
t i ifi tl ff t th AEDot significantly affect other AED 

-20%). 
/day & increase slowly to ultimate dose y y
 Usual dose=200-400 mg/day.



VigabatriVigabatri
 Indications:  Refractory SPS, CPS

(Adults).  Infantile spasms in childr
Sid Eff Side Effects:  Usual AED AEs (d
blurred vision, arthralgia).  (Also, an
neuropathy).  Progressive, permanen
in >30% of patients.

 Mechanism of Action:  Irrevers
(GABA-T), thereby increasing GAB( ), y g

 Pharmacokinetics:  t1/2=7.5 hour
GABA-T resynthesis). Not metabol
protein binding.protein binding. 

 Drug Interactions:  None, except
 Dosing:  BID.  Begin with 500 mg

lti t d b d id ff tultimate dose based on side effects a
Usual dose=1000-3000 mg/day.

in (VGB)in (VGB)
S, w/wo 2ary GTCS.  Add-on therapy 
ren.  Monotherapy.
dizziness, fatigue, sedation, tremor, 
nemia, weight gain, edema, 
nt visual field constriction 

ible inhibitor of GABA transaminase 
BA levels in the CNS. 
rs (duration of drug effect dependent on 
lized in liver.  Excreted in urine.  No 

t for a slight decrease in total PHT level 
g BID & increase by 500 mg/wk to 

dand response.  























ZZZaccara G, et al. Epilepsia 2007;48:1223Zaccara G, et al. Epilepsia 2007;48:1223--12441244



Zaccara G, et al. Epilepsia 2007;48:1223Zaccara G, et al. Epilepsia 2007;48:1223--12441244



ZZZaccara G, et al. Epilepsia 2007;48:1223Zaccara G, et al. Epilepsia 2007;48:1223--12441244



TopiramatTopiramat
A lA l llAngleAngle--closurclosur

 Occurs more often in fema Occurs more often in fema
usual patient with glaucom

 Occurs within 3 weeks of i Occurs within 3 weeks of i
 Occurs at low doses (50-15
 S t A t bl d Symptoms: Acute blurred v

pain, and redness in both e
 C d b h id d ili Caused by choroid and cili

“pushes” the angle of the a
 St i TPM i th l Stopping TPM is the only e

te (TPM):te (TPM):
llre glaucomare glaucoma

ales Younger age than in theales.  Younger age than in the  
ma.
initiation of TPM treatmentinitiation of TPM treatment
50 mg/d)

i i (d t t i )vision (due to acute myopia), 
yes
i b d lli hi hiary body swelling which 
anterior chamber closed

ff ti t t teffective treatment




