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FAAEe] FAgAM AdHor A glon
FAAY dEAGe F2 kG Juned 24e

5l fek B 4
S OgoR 4EA e B /14 L 1A, el o2
Qg ormgue) 240 Bad o 5 94R Yoo ¥

ol 75ty o] Wit 7]
Atk wazklsl A HAo] Belohs Fa TaE o

o|Z 24 cytochrome P450(CYP), epoxide hydrolase,
4 uridine diphosphate glucuronosyltransferase(UD-~
PGT) o|v, A<l aHzAle] kathAt Z= 2 XA
tiAtell A o] & tiAtEAEo] AHA|She A EE Table 19
gokslint, A BHIAES 54 FEUAERY 7
2 (substrate)e]A] FAld] 54 Z42ES /A% AY

o =
5o 27 oilase) AR AEaT T8 FAMAE

A

Feo=de +
o] 7hs &
neg WE Tod A% Table 29 A8 2 ¥E] pheny-
toing ¢ CYP2C 2 CYP3AE #=T ¥%F ofa}
UDPGT ¥ 4 USE
13l Table 12%E carbamazepine®| phenytoin®l
o8 f=He CYP 2 UDPGT &4&e] 7] ofadls &
Qg 7<§~°r WA= 5 2k 23] carbamazepined] &

St vobd Aoz oAS3HA == lolth a4
Liﬁ%g} A=E thet 22 ofel 717 a]ld

%%Ud, phenytoin® carbamazepi-

! epoxide hydrolase 5 g7

3 o+

®, o

119



s Yfsse U8

Table 1. &} M7HM|S2f A ELHAL A2
Drug Proportion of drug eliminated (%) by

CYP UDPGT Other known pathways Renal
Phenytoin 90 (CY2C9/19) No Negligible <5
Phenobarbital 30 (CYP2C19) Negligible 20 (glycosylation) 20
Carbamazepine 65 (CYP3A4/2C8/1A2) 15 Negligible <1
Valproic acid (sodium valproate) 10 40 35 (B-oxidation) <4
Fthosuximide 65 (CYP3A/2E) Negligible Negligible 20
Oxcarbazepine® <5 45 No 45
Lamotrigine No 65 Negligible 10
Felbamate 17 (CYP3A4/2E1) 10 25 45
Vigabatrin No No No All
Gabapentin No No No All
Topiramate >10 NA NA >60
Zonisamide >20 (CYP3A/2C19) NA Acetylation 30
Tiagabine Yes (CYP3A) NA NA -

a : $AJ A=l monohydroxy-carbamazepine A
#2h 2 WA S b2 83 T A =) Asﬁ zﬂ}{il =
*HG e

Table 2. &lEZIHS0] 5=

2 SHEUAtRA OIXlE 21t

o2 ek 2189,
& A2 el 3.
3% ool At QY- dolshs Aoz Lelzl CYP 55

A= _1_/\]

= 5

Drug CYP system UDPGT system Epoxide hydrolase
Phenytoin Induction (CYP2C/3A) Induction Induction
Phenobarbital Induction (CYP2C/3A) Induction Induction
Carbamazepine Induction (CYP2C/3A) Induction Induction
Primidone Induction (CYP2C/3A) Induction Induction
Valproic acid (sodium valproate) Inhibition Inhibition Induction
Ethosuximide None None None
Oxcarbazepine Slight induction (CYP3A3) NA NA
Lamotrigine None NA None?
Felbamate Inhibition (CYP2C19) None? Inhibition?
Induction (CYP3A4)
Vigabatrin None None None
Gabapentin None None None
Topiramate Inhibition (CYP2C19) Inhibition? None
Induction (CYP3A)
Zonisamide None NA None
Tiagabine None? NA None

#2fo] 9 A 1 CYP=cytochrome P450 ; NA=information not available : UDPGT=uridine diphosphate glucuronosyltransferase ; =results

not definitive ; UDPGT=uridine diphosphate glucuronosyltransferase ;

*43 ke 9 gE W= cytochrome P450 (CYP) BELES

Ehdt}.

L EEERELUIEEEE R EL LT
v BE Felsn it B OB, 3% 5L of

Ei 7?%1 A AHE s S 94 01 FEA} F=

fﬂ*}%ol %‘:‘—f_’_ FEfQIA]

< WAF A AA] (inhibi-
, 53] k=l
AW oFze] 54

120 *

?=data not conclusive

BE7E ol R 4) oW FERAL B F S 2 gl
HeAsheA] 5) mpAe R 7Y Fag aglon: A4 3
SAE Boldhs B4t 1A FEe] vl o= =
oAsheAl, 5 oS oFeel Al Aagd 54 fddl I
AL Bago] ARk vlgo] o =AE QA Fo] o
821 Stk ol FedTA o] AmofEe Y Eﬁroﬂ
MR AR oFE BEAE U V1A e A=

B¢ (therapeutic range) 22 <MY (safety margln)
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Table 3. B1EIZIA| IS QEB0) MZE SRZIHS F7IM0) MEEE ASA 8| UMM KRN Y RABS K45t ot 9ls MAlslE A
2
Drug Potential clinical consequences Suggested strategy

Felbamate added
Phenobarbital, primidone, phenytoin,
valpric acid
Carbamazepine

Vigabatrin, gabapentin, ethosuximide
Lamotrigine
Benzodiazepine
Tiagabine, topiramate
Topiramate added
Phenytoin

Phenobarbital, phenytoin, valproic acid, primidone

Benzodiazepine

Other antiepileptic drugs
Zonisamide added

Carbamazepine

Phenobarbital, phenytoin, valproic acid, ethosuximide

Other epileptic drug

Tiagabine added
Phenobarbital, phenytoin, primidone,
carbamazepine, valproic acid
Other antiepileptic drugs

Phenobarbital or primidone added
Phenytoin

Carbamazepine, valproic acid(valproate sodium),

ethosuximide, larmotrigine, felbamate,

topiramate, zonisamide, tiagabine
Oxcarbazepine, vigabatrin, gabapentin
Benzodiazepine

Phenytoin added
Phenobarbital, primidone
Carbamazepine, valproic acid, zonisamide,
lamotrigine, felbamate, topiramate, tiagabine,
ethosuximide
Oxacarbazepine, vigabatrin, gabapentin
Benzodiazepines

Valproic acid added
Phenobarbital, Primidone
Phenytoin

Carbamazepine
Lamotrigine

Ethosuximide, oxcarbazepine, vigabatrin, gabapentin,

felbamate, topiramate
Zonisamide, tiagabine
Benzodiazepines

Ethosuximide and gabapentin added

Phenobarbital, phenytoin, primidone, carbamazepine,

valproic acid
Other antiepileptic drugs

Toxicity
Toxicity

None

None?

Risk of diazepam toxicity?
NA

Toxicity

None?

Risk of diazepam toxicity?
NA

Efficacy reduction or toxicity
None
NA

None?

NA

efficacy reduction or toxicity
efficacy reduction

none
clonazepam and diazepam
efficacy reduction

risk of phenobarbital toxicity
efficacy reduction

none
clonazepam and diazepam
efficacy reduction

Toxicity
Toxicity

Toxicity
Risk of toxicity
None

NA
Risk of diazepam toxicity

None

NA

20% dosage reduction, monitor phenyoin
plasma concentraitions

Careful clinical monitoring : possible felbamate
dosage reduction

None

Careful clinical monitoring

Careful clinical monitoring

Careful clinical monitoring

Careful clinical monitoring
Careful clinical monitoring
Careful clinical monitoring
Careful clinical monitoring

Careful clinical monitoring
None
Careful clinical monitoring

Careful clinical monitoring

Careful clinical monitoring

monitoring plasma concentration
50— 100% dosage increase

none
careful clinical monitoring

careful clinical monitoring
50— 100% dosage increase

none
careful clinical monitoring

30 - 40% dosage reduction

Carefu! clinical monitoring ; monitor
concentration considering the increased
unbound fraction

Careful clinical monitoring

50% dosage reduction

None

Careful clinical monitoring
Careful clinical monitoring

None

Careful clinical monitoring
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Table 3. Continued

Drug Potential clinical consequences  Suggested strategy
Vigabatrin added
Phenytoin Efficacy reduction Monitor plasma concentration

Phenobarbital, phenytoin, primidone, valproic acid,
carbamazepine
Other antiepileptic drugs NA

None

Lamotrigine added
Carbamazepine

Phenobarbital, primidone, phenytoin, valproic acid, None
vigabatrin, ethosuximide
Other antiepileptic drugs NA

Risk of transitory toxicity

None
Careful clinical monitoring

Careful clinical monitoring; change to
controlled release formulations or
slight dosage decrease

None

Careful clinicl monitoring

a : Possibly not a pharmacokinetic interaction

Abbreviations and symbol : NA=information not available : ?=not definitive

9 o5 le T —Hkg- =X (concentration-response curve)
of AA= Tol s AFEr), v R FEgAL s

2h-g-0] ZAIAR Mgt =A% dFo] Jhgditt dE
E9, FEOAL Azle] FE 716 APA FaEes §
T GEGSAEY A Y UAL AAAE Tk S FolA
Z HlE FeArgo] dojui, 8 Folstel thab A
& AAL A5 vt JeAsozRE By "t o
29l o 58 R 2E PP meehe ATt

FETALL Al 71 ekEe] kbl oe) A%

o, olu e AtgoR Qg Al Al A 8 A =L

oFgo] v v tAF AAA 2 Fx
oJejr A% @ Aot} olek= g FEUAL e A
Ago2 Q3 maprt WA = AIREE 83Tt &,
QAT EA Qe A2E A4S e Alzte] Pas)
ol 3 FFEst HUR as] Al olE &
27} FEE AR B AUl o8 &40 AASE(tur-
nover rate)°l wel thE2A AR = i 159 o] Al
Rt grEY v 2 FEAL fEAe] BEF
of o R Qe o HAH R HEo 77 = oln] 7}
g 5ho] AASE utet QR 3B 7| 74A] AlZte]

olm FBUL S PEE FEA) §

e

o % W rlo
o,
o
By

Y

(hepatic extraction ratio)°] B2, & <Fgeo] d3| 71
Al FUE F FES M AA FHolxe B9
wl

Az d3tElo] 9l B FHNAE dAde s e
FEAIZ A o] 2 3] fre] ok #8 o] FrtetH £t
o2 fe] FEEErt FUHES vk sAR, o] Agle
T oz S7HE 8% feEldEEe] St & 2 As
(total clearance) & <13l WrE A AuellA] A A == A
e FHE A fre okl Ao re] BRI S
A Ho] Z 8% feldErns gndd 1odre Js
ZHg wA) ojd oz FEolyhA dvk Mt o] A & dF
dEEEE AN AR oFEe] Fitel A e
GEFLE JoAg ol Hakx] gornz ke iwe
Z7F AE Fare gtk o, oy GEEEE RUEE &
S Ao R FgEE F A FEst Aisiitka &
A £3FE F7WNIA eegle] uigtAlsitt. o] A% el
GEFTE A S5t o] vk shy div-ie] o
2 g AE feldEsEe] Fgo] folshA] onw
vkl px WSS vl R dAdE WstE 13
B4 dAR Fge dSsb)7t olatAl gerz §-
Aoz 7|9 §3E WA %= Aol dFoltt
SMUMS 12| AL JAHHOI 9
FACl FANAEL ] 4329 o & Table 39 &
obstar 71 A oo B g oR Qg A9 dA
kS Attt oA e R BE deAtgo] o
AR A4 e xdiske A ouR Foat
£ t3 &3 ola & Ed FES HE FostE <
B& A2o] 77 BT wiut B & Fo oFEddAM @A
e FAE FAT A foll= AaFge] T vHed S

J Korean Epilep Soc,/ Volume 4, December, 2000



Azes 4EAE hsgel G4 F3E BN
BEG ol A Bk B T,
54

TEE BUEES dAT FEsEE

REFERENCES

Riva R, Albani F, Contin M, Baruzzi A. Phar-

macokinetic interactions between antiepile-

AT AT 9. Gkl R EA S 2,
gl FuE 1994,

J Korean Epilep Soc,Volume 4,/ December, 2000

ptic drugs. Clin Pharmacokinet 1996:31:470-93.
Anderson GD. A mechanistic approach to an-

tiepileptic drug interactions. Ann Pharmaco-
ther 1998,32:554-63.

123





