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A STUDY ON DIURNAL VARIATION OF SERUM LEVEL
OF ANTIEPILEPTIC DRUGS

—Clinical Significance of Measurement of Diurnal Variation—

HIROAKI HOMMA

Abstract Diurnal variations of serum levels of antiepileptic drugs (AED) were studied in 19
inpatients with epilepsy. The pattern of diurnal variatoin of AED (phenytoin (PHT), carbama-
zepine (CBZ), phenobarbital (PB)) and the appearance time of minimum and maximum serum
level (Cmin, Cmax) were investigated, and the following results were obtained.

@® The pattern of diurnal variation of PHT and PB was found to be rather small and flat while
that of CBZ was large and varied from patient to patient.

® The Cmin of PHT and CBZ was obtained just before the morning dose and the Cmax was
obtained 6 to 8 hours after the morning dose. The appearance time of Cmin and Cmax of PB
varied from patient to patient.

® The serum level of CBZ and PB in the samples obtained from outpatients at about 10 am
(consultation time) was in between the Cmin and the Cmax. The serum level of PHT was simi-
lar to the value of Cmin, and this similarity could be due to the small diurnal variation of the

drug.
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Table 1 Diurnal variation of antiepileptic drug
\ n } 0 2 4 6 8 10 12 14
' ' 0.87 0.8 1.00 0.9 1.05 0.9 0.99 1.00
PHT } B om o1 009 011 012 0.09 0.10 0.12
CBZ | 12| 067 074 076 0.8  0.85 084 0.84 0.77
! 010 011 0.1 010 0.10  0.11 0.11 0.10
PR |, 72 755 788 724 847 728 7.7 0.53
‘ i1.72 2.18 2.26 1.86 2.62 1.96 1.95 1.89

BRI Level Dose Ratio WL, LENITHE, TEIEMERZAI/R U, TR 1 WHIRSEEART

B N07 &L 2R EORMEMAE S 4 2, 4.

14xFEpb L.

LDR
n:13
1.0 4
7.5am 11.5am 4.5pm
0.5
T T T T T T T T T
0 2 4 6 8 10 12 14 hr

®1

Diurnal variation of phenytoin-level.
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Table 2 Various pharmacokinetic data of antiepileptic drugs
i 1 C — C Median Variation C — C C — C C — C C — C
n | max min max 2hr max 4hr 2hr min  4hr min
| (eg/ml) (#g/ml) (%) (eg/ml)  (pg/ml)  (zg/ml)  (zg/ml)
PuT | 13| . 113 3.10 41.4 0.68 0.3 0.2 0.55
‘ (0.5—2.0) ( 1.6— 5.0) (17.0—100 ) (0.3—1.4) (0 —1.3) (O —-ll) © —20)
cBz 12 . 270 6.65 4.0 1.76 1.49 0.87 1.0
' i (0.6—6.0) ( 2.8—13.6) (18.8—66.7) (0.4—5.3) (0 —4.2) (0 —1.7) (O —2 3)
PB | 4|  3.80 15.18 22.3 2.5 1.6 1.33 2.23
‘ 0.9— 77)(89 23.5) (10.1—32.8) (0.3—6.3) (0 —4.2) (0.7—2.5) (0.7—3.5)

PHT CBZ, PB » 3 Flz> % & 4 Cmax—Cmin, Median, Variation, Cmax—C2hr, Cmax—C4hr,
C2hr—Cmin, C4hr—Cmin OHEEIZOWT, EEBIQIIMFEE (ug/ml) OFHHEERL, TELL

DOEERE R LI

—VERED, R2ERICRLII3MAE A 4
Cmax—Cmin Median [ (Cmax+Cmin)/2],
Variatin [100 X (Cmax—Cmin)/Median ]
Cmax—C2hr, Cmax-—C4hr, C2hr—Cmin,
C4hr—Cmin OHBIZOWTHRL 72 & DT
%»%. Cmax—Cmin {ZHREEHZETH Y,
Median (% Cmax, Cmin OFETH 5.
Variation ($AAXHZE % FHE TR L,
BoETRDbLL, ANEEHOREL 2 5,
C2hr, C4hr 1%, % 1[EHRERE 2FRFB%,
ARHBEDO MEEEYHH Db L, Cmax—
C2hr ZBNEZOR SHE & RES 2 KM

(FBEDHE TILF IR0 H7c D)
DOMBEEE L DETHYH, C2hr—Cmin i,
AR 2 MO MFREE REEOETH
%. Chr OEEIZRB05EH2D, L3
LELEBETSHS. PHT REDOHE
—Cmin (2F#C 1.13 pg/ml (0.5~2.0 pg/
ml), Median (Z3F¥T 3.1 #g/ml (1.6~5.0
pg/ml) Th -7z, F7 Variation {£41% (10
~100%), Cmax—C2hr, Cmax—C4hr 134
£ 0.68 pg/ml (0.3~1.4 pg/ml), 0.3 pg/ml
(0~1.3 pg/ml) T - 7=, C2hr—Cmin,
C4hr—Cmin &4 4 0.25 pg/ml (0~1.1 pg/
ml), 0.55 #g/ml (0~2.0 pg/ml) T -7z,

2) Carbamazepine (CBZ)

Carbamazepine (CBZ) #fRAL T2 &
FiL124ic, BMRAR S, SEIBERAA 7

, Cmax

Flch s, 24k = 2% — L7ofEANL 3T
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ML T DORbnsb, ik 8EIFmME
Tk % &, Cmin (JHEF 16 BRI H
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LTWwWb, F2f0FEHREEIL 10.4
mg/kg (2.1~16.0mg/kg) THh o7z, RIT
1260 BAES % PHT R R E — >
RRbLDH, H2TH%.

Ric PHT OB&E LFEEE, £ 10126 %
BARCRENTLEHCOWTHEAX L 5
3. Cmax—Cmin 1X¥¥T 2.7 pg/ml (0.6
~6.0 #g/ml), Median i 6.7 pg/ml (2.8~
13.6 pg/ml, Variation (% 44.0% (18.8~66.7
%) T¥h oz, Cmax—C2hr, Cmax—Cdahr
1% 41.76pg/ml(0.4~5.3 pg/ml), 1.49¢g/
ml(0~4.2 pg/ml) T H C2hr—Cmin, C4hr
—Cmin %% 4 0.87 pg/ml (0~1.7 prg/ml),
1.1 pg/ml (0~2.3 pg/ml) THh -7z,

3) Phenobarbital (PB)

Phenobarbital (PB) #R3EL T\ 5 B ¥
HAPIT, WL SFIERFICHS. 34
M2 E =2 - LERTH S, Cmin i
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2 Diurnal variation of carbamazepine-level.
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