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Goal of epilepsy treatment
Seizure-free
No or acceptable side effects
Reasonable cost
Complying with (local) guideline
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Ideal properties of AEDs

« Broad spectrum
* No risk of serious side effects

« Pharmacokinetic advantage
« Linear kinetics
e Fast and easy dose escalation rate
« Half-life compatible with OD or BID dosing
* Low drug interaction potential

Carallia -
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Ideal properties of AEDs

No teratogenicity
Low cost
No need of intensive laboratory monitoring

Availability of convenient formulations

« including convenient paediatric dosage forms
and parenteral formulation

| Return Quality of Life

o

Timeline of AEDs development over 100 years

Felirarha-rpine aceram 009

lasnsamide 7008

Rufinamide FLJ) 7007

Fregabaln 2005

Zonamide (FLY) 2005
OixcarbasepireZaonsamide L5 2000
Liwiurze e 1959

Tiagabine 1957

grarmati 1976

| amarrigine 1334
Telbamate/Cabapentin 1925

Vigahatrin/Fanizamidc (lzpan) 1950

Thenabarbital 1912
1900 1920 1240 1960 1980 2000
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Older versus New AEDs

Efficacy

Safety Cost
Tolerability
;Mm
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Principle of AED selection

* In era of new AEDs, selection of optimum
therapy is more complex.

» However, patient characteristics can
narrow the AED choices.
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Key factors on optimal use of AEDs

Efficacy

Side effect / Safety / tolerability
Pharmacology

— Initiation/dosage

— Hepatic enzyme induction

— Drug-drug interaction
Co-morbidities

. Faculty of
=4

BUINTIN15IAH

Tsnausn
THAI ===
Clinical 2L
Practice
Guidelines
for
Epilepsy

L
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NHS (UK) Epilepsy Guideline 201
(NICE guideline) @

Maticral Institute for
Health and Clinical Excellence

The epilepsices: the diagnosis
and management of the
epilepsics in adults and
children in primary and
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 EEG:
—Normal background activity

—Localized sharp wave at left temporal lobe
» Normal CT scan of brain
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What is the optimal AED?

: Old AED New AED
¢ a) Phenytoin e) Topiramate

b) Carbamazepine f) Lamotrigine
c) Phenobarbital
d) Sodium valproate

g) Levetiracetam
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Take Home Message
e Overall new AEDs were proven not to be
more efficacious than old AEDs in newly-
diagnosed epilepsy.
» However, some epileptic patients fail to
many old AEDs.
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Take home message

» Controlling seizures is one of the most
§ important influences on quality of life

(QOL).

» Some seizures have little impact on QOL.

» Some drug’ adverse effects lower quality
of life much more than seizures.

» Therefore, therapy should aim at QOL,
not only seizure control.
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* fleams¥n complex partial seizure Kwanduin
aUAme right frontal lobe contusion and
subdural hematoma

* 15en phenytoin (100mg) 3 cap PO hs uaz
valproate (chrono 500 mg) 2 tab PO bid

o failoimsinienas 2-3 ads

o 2 Suil {ul¥na Baeimadndinn Juaz 5-6 ade
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* Dugnnuinainane

* Suilszmu paracetamol prn
e Dx:
1. Common cold
2. Symptomatic localization-related
epilepsy
3. Serial repetitive seizures
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What should be done? (aeuldnnnir 1 o)
a) Load IV phenytoin 15 mg/kg then 100 mg
_ IV every 8 hr

b) Load IV valproate 20 mg/kg then 500 mg

IV every 6 hr
c) Load IV phenobarbital 20 mg/kg then 60
mg IV every 12 hr
d) Load IV levetiracetam 1,500 mg then 500
mg IV every 6 hr
T kl oI Lei\éetlracg_;?mwth
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Take Home Message
Patients remain at risk for another seizures
until reaching therapeutic level

\
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AEDs initiated at therapeutic dose
(minimum effective dose)

e Old AEDs
* Favorable AED —Sodium valproate 500-750 mg/d
—Initiation at therapeutic dose « New AEDs
—Rapid titration

—Linear relationships pharmacokinetics

—Levetiracetam 250 mg, bid
« If necessary, 500 mg, bid

—Phenytoin : 3-5 mg/kg/d (300 mg/d)
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AEDs initiated at therapeutic dose Rapid titration
(minimum effective dose)
L. . Old AEDs New AEDs

» Sodium valproate - Levetiracetam
—If necessary,

—Phenobarbital : grain 1 /d

* Despite of starting at therapeutic dose, —If necessary,

i

steady state of serum drug level of
phenytoin and phenobarbital need one
week (5-half-life period).

4 vk TR

—250-500 mg/d
—every few days

—500 mg/d
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Hepatic enzyme induction
Most of old generation AEDs strongly

&

Perucca E. Br J Clin Pharmacol. 2006 March; 61(3): 246—255.

Old gen AED and CYP 450 enzyme system

Drug

Main route(s) of

Main enzyme system

. liminati involved
induce cytochrome P450 enzyme system. Ul — '(ZZEV‘:ZO —
e Most of new generation AED have no or Carbamazepine [Oxidation epoxide metabolite ’cleared
ks . . by epoxide hydrolase)
minimal enzyme inducing effect. Ethosuximide  [Oxidation CYP3A4

Many intrinsic substances such as vitamins

Oxidation + N-glucosidation

and hormones are SUbjectEd to induced Phenobarbital  |(75% of the dose) and renal [CYP2C9 and CYP2C19
cytochrome P450 enzyme system. excretion (25%)
e Several drugs including some AEDs are Phenytoin Oxidation CYP2C9 and CYP2C19
me _;I.ized Vl_a CytOChfomSPééo '-e:nzyme Valproic acid 3Eicdtitci)?1ri]d(e>§2:1/f31;;?on gi;%(;hgr?grgi;?bszirgi??sy
~ system. 1"’# ‘?’i"-“—’.—"'"“‘&-' Py (30-40%) transferases

117 e T PN e




&

PeruccaE. Br J Clin Pharmacol. 2006 March; 61(3): 246—-255.

New gen AED and CYP 450 enzyme system

Main route(s) of

Main enzyme

Drug elimination system involved
Gabapentin Renal excretion None

Glucuronyl
Lamotrigine Glucuronide conjugationtransferase type

1A4

Levetiracetam

Renal excretion (75%)
and hydrolysis (25%)

Hydrolase

Glucuronide conjugation

Oxcarbazepine|(>50%) and renal t?;il?]cstjngangtlas
excretion (<30%)
Pregabalin Renal excretion None

. Perucca E. Br J Clin Pharmacol. 2006 March; 61(3): 246—255.
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New gen AED and CYP 450 enzyme system
Main route(s) of Main enzyme
Drug Lo .
elimination system involved
Oxidation + reduction + N-
Zonisamide [acetylation (>50%) and g(;ﬁﬁé?gfi rl:\-ses
renal excretion (30%) Y
Topiramate Oxidation (20-60%) and  (Inducible CYP
P renal excretion (40-80%) [isoforms
S-Vigabatrin |Renal excretion None
Tiagabine  |Oxidation CYP3A4
Oxidation (>50%) and Inducible CYP
Felbamate . .
renal excretion (>30%) isoforms
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Drug-drug interaction
» Better knowledge on pharmacology help to
select proper AEDs particularly in patients

Table 2
D= which have been found to increase the senim concentration of antiepieptic dnigs, precumably by inbibifing their metabolism

Afected drug

Carbamazepine  Anficpicpéic drugs:

Perucca E. Br J Clin Pharmacol.

2006; 61(3): 246-255.

Interfaring drug
Felrarnale’, valprore soxd”, valpromde”

Lamotrigine

Antiepileptic
drugs:

Valproic acid

Antidepressants:

Sertraline

Aninjepressants. uosetme, Bovoramane, nefarodone, bacodone, womone
WhO need polytherapy AE DS Or »:’;:;:‘e\:'?;:i Li:l;:-;ﬂ?::-md?r:"tl'l fluconazole, isonazd, ketoconazole, Té’.’EnC.ﬂfCIB monavr, roleandomycn
Miscalaneous Cimed rol, dexdropropanyphene: difiarem, risperidone, quefiapine- fickopidine, verapami
Fhosindmide Antimicrobizls Izoniarid
pOIypharmacy' | amarigine Anfieplepfic dugs  Valproic ackd
e NeW generatlon AEDS have better Phenoharhital i::f;«:w '::“ I:’:r‘::wr:r- phemytoin, zulhiame, valpmic acid
pharmacokinetics such as lower or non e e
protein b|nd|ng propertyl no liver Phemioin Antiopepticdugs:  Fulbamae, oncartsazeping, sulliame, valproic acis®
. 5 Fuoneting, luvoxamine, imipramine, scrisaine, basodone, viloasine
metabollsm etC. Chiramphenicol, Muconzsmie, fsonesid, miconewsoke, sulfaphoreusoke
—— Antincoplrstic Daonifhuricine, fuorouracil, tamondion, egalur, UFT
- = drugs.
e Miscelancous Aapuringl, amiodarone, azapropazone, cimetidne. chiomheniraming, destroprapayphens, dliazem
disuifiram omeprarale, phemybutarone, sulfinpyrarone tacrolims, tickpidine, iolntamide
Valproic acid Anfiepdeptic dugs:  Fehamate
@ | PeruccaE. Br J Clin Pharmacol. 2006 March; 61(3): 246-256. [4] Faculty of Medicine Siriraj Hospital, Mahidol University
e’ wisdom of the fand
Drugs that increase concentration of AEDs, Special aroups
presumably by inhibiting their metabolism y p g p
 (Children)
[Ethosuximide |Antimicrobials: |Isoniazid .« \Women
» Bone health
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AED in women
Old AEDs need consideration on

. » Women with childbearing potential
—Hormonal contraception
—Pregnancy

—Breast feeding
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Hormonal contraception and AEDs

- » Estrogen is metabolized by CYP 450
i enzyme system.

» Most of old gen AEDs except valproate
induced CYP 450 enzyme system;
therefore, hormonal contraception may fail.

* In contrast, many new gen AED do not
induce CYP 450 enzyme system and are
safely used with hormonal contraception.
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Risk of AED teratogenesis

North American pregnancy registry
(Total registries 5,525 pts, complete study 3,916 pts)

AED MM/n % MM 95%ClI RR; 95%ClI
(monotherapy)

Phenobarbital 5/77 6.5% 2.1-14.5% 4.2;1.5-9.4%

Valproate 16/149 | 10.7% 6.3-16.9% 7.3;4.4-12.2%
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AED and unplanned pregnancy

| * vigiae1g 191

Unclassified epilepsy of unknown etiology
Taking phenytoin 325 mg hs
topiramate 50 mg bid

A v o A
1 19N U NZIMIZNUNITANTBY unplanned

} - 0.0- ) o
22873 |(25%) | 1637% | 16,09-2.8% pregnancy #aifia GTCs 4 a34
: - 1.0- < <
150564 [(27%) | 15-4.3% 1.7,1.02.7% s owpssnl0 @l
2 6-year experience. Arch leurol 2 -678 = ’t'm . _' _ Iy i MR i a..&._‘ :
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What should be done?

a) Maintain the current dose of both phenytoin and
| topiramate

b) Maintain current dose of phenytoin and titrate
up topiramate

¢) Maintain current dose of phenytoin and switch
topiramate to lamotrigine

d) Maintain current dose of topiramate and switch
phenytoin to carbamazepine
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Bone health

-« A 78-year old woman who has post stroke

| epilepsy and has been seizure-free with
sodium valproate 1,250 mg/d for 5 years
has recent osteoporotic iumbar spine

compression fracture. What should be
done regarding antiepileptic drug?
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What should be done regarding
antiepileptic drug?
a) Switch to levetiracetam
b) Antiepileptic drug discontinuation
¢) Maintain sodium valproate 1,250 mg/d

d) Decreased dose of sodium valproate to
1,000 mg/d
e) No data for recommendation
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Bone health

 All of old AEDs has negative effect on
bone density!

» There are evidence that levetiracetam
does not have negative effect on bone

density.
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Levetiracetam has no negative effect on
bone density

Epflepsy Research (2013} 104, 1:—129

‘-‘.I: ..

ivurnal homepage: www._=lsevier.com/locsle/epilepsyres

Effects of levetiracetam as a monotherapy on bone
mineral density and biochemical markers of bone
metabolism in patients with epilepsy

Dae Lim Koo, Eun Yeon Joo, Daeyoung Kim, Seung Bong Hong*
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AED in the elderly
» The elderly tend to have

— Lower threshold of side effects such as
sedation, cognitive dysfunction, unsteady gait.

— Liver and renal impairment

— Polypharmacy
» New generation AEDs with superior
pharmocokinetics may be necessary in
some old patients such as levetiracetam.
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Levetiracetam has no negative effect on
bone density

BRIEF COMMUNICATION

Effect of switching hepatic enzyme-inducer antiepileptic
drug to levetiracetam on bone mineral density,
25 hydroxyvitamin D, and parathyroid hormone in young
adult patients with epilepsy
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