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Epilepsy is the most prevalent chronic neurological disorder and can be controlled by antiepileptic
drugs (AEDs) in up to 70% of patients. We performed an association study between adverse drug re-
actions and the genetic polymorphisms of CYP2C9, CYP2C19, ABCBI, and SCN1A. The clinical data
of 83 epilepsy patients who had received AEDs containing carbamazepine (CBZ) were collected. We
extracted genomic DNA from peripheral blood and then genotyped CYP2C9 (CYP2C9*2, CYP2C9*3),
CYP2C19 (CYP2C19*2, CYP2C19*3), ABCB1 (C3435T), and SCN1A (IVS5N+5 G>A) using direct
sequencing. The allele frequencies of CYP2C9*3, CYP2C19*2, CYP2C19*3, ABCB1 (3435C>T), and
SCNI1A (IVS5N+5 G>A) were 0.93, 0.72, 0.91, 0.61, and 0.55, respectively. Statistically significant differ-
ences were indicated from the data obtained. Patients with SCN1A genotype CC or CT were com-
pared with patients with SCN1A genotype TT while using more than 500mg of carbamazepine. We
have associated functional polymorphisms with the dose used in regular clinical practice for Korean
epilepsy patients who had received antiepileptic drugs (AEDs) containing carbamazepine. For AEDs,
we found that one of the SCN1A genotypes is associated with a 500 mg dose. There was no associa-

tion found with CNS ADR caused by AED:s.
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ZAME A 41% 94 Jepgth A8 AaeA e f34 19.3% #2= A

AL AE FA] 7|E 02 Ao, iR A

AL 388 7t 4 FEAEA o FE YgAE 26 M7 F0{= QIst AZ0[AHISo| HIT 3 FMEHDIO|

g 32 a49 #dE AAMISA] albumin, AST, ALT, oiziy

total bilirubin ¥ creatinine 55 ZZ3l9o™ HA HF U GAZEA o B o R K 494 Bl A 71 Bo)

oA A et 9808 FEo] 30% o4 BAHAT o] A gl

21% = VEth B A&y 24, FEE UEhd A
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FAzEAIS FEUAL FFE F= AR CYP2C9FH LRAR 72t Au) w02 61%4 YEt 3 714 o]

CYP2C19 HAA s} kBS54 9 ABCBIY UYEF o] LER A Uehd ofEolaukse FH o7 #AEo Yy

(sodium channel, SCN) #& %1221 SCN1A FrAAFe] 3 (Table 4).
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tide polymorphism, SNP)-& tj’¢3k2} E5¢l| A homozygote Az}, A#dgo] FEAEA Fodth

FAE o2 YEsta, CYP2C9*3 SNP= AAS CA fAHES

M BA7) 242 855% 9 145% 2 VERSTE T8, CYP2C19 SIXN7IR|o| =2k SAMETIo| oiTiA

FAAe *2 SNPE GG GAY W=7} 72t 50.6% 2 42.2% dubA o 2 AL-3hH= 300-500 mge] CBZ Al gl M) &4}
2 A allele® 7AE AA FAIE 72%S AASAL, *3 T E CCS CT FA & va) TT F2&A FE& 3}
SNP2 A alleledl] HI3] G allele®] R1=7} B o} GGoF GAY Ad#s BHom, 500 mg ]/ %%}% FoF3t Bhajol| A=

\—J

B} 2tk 831%, 15.7% S A8kl AA FAFL 1.2% U TT F389) vlg] CCe CTE 7H FAFNAN FBAE S B
Eb T} T:}(p=0.04). o FAzHA 9 %a%%ﬂr FREF A8
OFE- 44491 ABCBI1 H-329] 3435C>T SNPL C alleled)] ol M= olFd folAS ol A Fath wEk fA
HIE(61%)7F T allele (39%)2th & AL & 4 U 8 gy &% d2ve A2 9P s N1A Az
UEF o] 8% #d F82<9 SCNIAE C9 T allele® o] IEE GAAE A AL oA Hu FE G2 &gk}

TAEH CCe CTY W=7} 289%9) 51.8%0]H TTHAEE AdAdo] AFE YUTh(Fig. 1, Table 5).

Table 2. Baseline patient characteristics & laboratory factor (N=83)

Characteristics N (Range or %)
Age (yr) 40.8(18-79)
Sex (M/F) 46(55.4) / 37(44.6)
Weight (kg) 64.1£12.1
Height (cm) 162.8+10.1
Types of seizures Generalized 32
Partial 14
unknown 37
History of AED therapy and dose Carbamazephine (200-1,000 mg) 55
Valporic acid (300-2,400 mg) 26
Lamotrigine (50-400 mg) 22
Other 29
Combination therapy Monotherapy 42
Polytherapy 41
ADRY  (Yes/No) 34(41%) / 49(59%)
Laboratory factor Albumin (g/dl) 4.2(2.87-5.0)
AST (u/) 22.4(1.0-78)
AST (u/]) 24.1(8-127)
Total bilirubin (mg/dl) 04.2(0.15-1.82)
Creatinine (mg/dl) 0.94(0-10)
Creatinine clearance 116.4(7.9-227)

T: Adverse Drug Reaction, ADR
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Table 3. Genotypes and frequency of genes that affect antiepileptic drug metabolism

Genes SNPs Genotypes No (%)
CYP2C9 *2(rs1799853) CcC 83(100%)
*3(rs1057910) AA 71(85.5%)
CA 12(14.5%)
CYP2C19 *2(rs4244285) GG 42(50.6%)
GA 35(42.2%)

AA 6(7.2%)
*3(rs4986893) GG 69(83.1%)
GA 13(15.7%)

AA 1(1.2%)
ABCBI 3435C>T cC 31(37.3%)
CT 40(48.2%)

T 1(1.2%)
SCN1A rs3812718 cC 24(28.9%)
CT 43(51.8%)
TT 16(19.3%)

Table 4. Frequency of adverse drug reactions by antiepileptic
drugs (n=33)

CNS’ADR” Frequency
Headache 10(30%)
Dizziness 7(21%)
Tremor 5(15%)
Nausea / Vommiting 5(15%)
Memory defect 2(6.1%)
Alopecia 2(6.1%)
Impotent 2(6.1%)
Ca & Na disorder 2(6.1%)
Dysorexia 2(6.1%)

CNS": Central Nervous System, ADR": Adverse Drug Reaction
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Fig. 1. Distribution of maximum carbamazepine doses for each
SCN1A genotype.
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Table 5. Demographic characteristics of the patients according to SCN1A genotype

SCN1A genotype

Characteristics CC or CT (n=67) TT (n=16) p value
Age (yr) 41.45+16.296 38.19£13.595 0.461
Sex M 36 (78.3%) 10 (21.7%) 0.526
F 31 (83.8%) 6 (16.2%)

Weight (kg) 65.1211.771 64.00£14.164 0.760
Height (cm) 164.97+10.304 164.70+9.961 0.929
Combination therapy

monotherapy 25 (80.6%) 6 (19.4%) 0.989
polytherapy 42 (80.8%) 10 (19.2%)

Laboratory factor

Albumin (g/dl) 4.29+0.34 4.32+0.25 0.697
AST (u/l) 23.13+11.94 18.27+2.38 0.007
ALT (u/1) 25.63+20.85 17.9347.23 0.165
Alkaline Phosphatase (mg/dl) 60.67+20.76 59.93+19.67 0.902
Creatinine (mg/dl) 0.99+1.25 0.74+0.26 0.431
Carbamazepine dose

<500 mg 7 (53.8%) 6 (46.2%) 0.04
2500 mg 33 (89.2%) 4 (10.8%)

WeES MET} BT FANE RohE & gt EF,

43 Genotype, recessive, dominant modelol| @z} 7
tiAtel FEE FAeHQ Qlzlete] A4S AT A

creatinine (P=0.005)°] dominant model®+] CYP2C19*3¢} <1
w0l ANem, 1 fld& o Aol §lTHdata not
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AR5 qFster glo] Aol 7 FHF g@do] FEAQ dFS FE AR FHAUA FANAY &
Foll FFS Fe FAA AF7E MEA AP Yok B dFX = 88 1 #AE dew 1d 8
o FEdirtel ddE Ao2 A FHAHCYP2CY, CYP2C19, ABCB1, SCN1A)9| 1@ of2F24-8-2 &
Al disl A7stich A7 A3, g o) W FE &7 FdWAle FAHCE FoAF FEL #EHA
%Skt ¢+, carbamazepine Al g ol A 9] AT A= SCN1A 49 JEE FH2 §4F CCe CT 43
of Hls) TT FAgNA FE&as AAE HAoM, 500 mg o] §3F T4 AN E TT FHF
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