Problem in the absorption of phenytoin in
eplleptic patients -Changes in the absorption rate
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Problems in the Absorption of Phenytoin in Epileptic Patients
—Changes in the Absorption Rate with Different
Drug Preparations and Pharmacokinetics—
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Table 1 Profiles of three cases

Case T.K. Case M.W. Case R.T.
Age (Y) 80 5 C 67
Sex male female male
Body Weight (kg) 45 22 36
Seizure Types G.T.C. B.M.M. G.T.C.
G.T.C.
cerebral infarction mental retardation pulmonary fibrosis
Comlications pneumonia thymoma hypoalbuminemia
porencephaly
PB 60 mg/day
Combined Drugs none CBZ 500 mg/day PB 120 mg/day
AZA 125 mg/day CZP 1 mg/day

VPA 650 mg/day

G.T.C.: generalized tonic clonic seizure, B.M.M.: bilateral massive myoclonus, PB: phenobarbital,
.CBZ: carbamazepine, AZA: acetazolamide, VPA: sodium valproate, CZP: clonazepam

BEREIBITHS, 3PIL bHERETAIAES
THY, EDEM% Table 1 TR L=, K4
DEFMZ O\ TR T 5,

Cp JEX, PHT, phenobalbital (PB L BE33),
carbamazepine (CBZ ) B%52), sodium valproate
(VPA LBEED) Iwow CHERK M7 =~ V757
4 —EERLRBRRENA 277 » A3 (TDX®
) mTTen®, FAIL Uikt Cp BEM
ORCEBMBEITITR 5 12912, Fh—iD K
£¢ix, PHT o free fraction LEE L1z, free
fraction DAL S 2 v HD €V U 7Y —®
ZRV, NBIEERGE net /57 4 -
Lo,

PHT @ bic ks Cp RERIEE © B 5 i
i, $TEHME LA L 512 one compartment
open model % A\ computer simulation % {7
Lo 1e® 2R L, ZDEBI B - T, bhdb
NOFIFHS L PHT &850 v RERLES 2D
LY, SHAEE Vd % 1.0liter/kg, BITER Ka
% Aleviatin® 3k (kB &HU3RM, PHT @ &
BEE0) T 0.2hr ), Aleviatin® ge it 1 7= g5 5k
(PHT (T) LBEEE) T 0.3hr, Aleviatin® gty

(PHT (G) LB§EE) T 0.5hr! L&xod <,
Michaelis-Menten ROEHTHB VM, Ku &%
IBF 2B LI,

II. Efl& PHT o) Cp BifimR

Case 1: T.K. 80 St A& 45kg

BIHEFE : RMFEZE, ZBAki:Rhds '

BRE : SRR ERNEROMERCBEL, +
DB REE & Teo7c, T2RBAIZ, generalized tonic
clonic seizure (GTC EHRED) MERL, Hricsy
RELBIEL T2 icrod, BRSTER L b ST RN
ABEL, BECESTY 3, Y9RfEL PHT (P)
350 mg/day (Cp : 10.5 yg/ml) ETHssh T,
RTS8 1 ik, MiskhfiRL, &R o 3%
NVERTRRE L ST,

PHT (P) 320, REAEEHCHEEIR T
e, REIABBVSARIVETLT i,
PHT hEdRbhAEILT o Ylan ) otz, 7t
%,Kﬂmuﬁgﬁﬁﬁ%ﬂﬁbbhEMoto
Cp MR : 0 PHT o Cp mifEs Fig.
L, 2 KiRLk, MHBEBE, Cp iz 38.6 pg/ml L
BIETH - 7ctedd, PHT % Cp 2t 13.0 pg/mi I F
M35 cdkL, PHT (P) 300 mg/day 1= CHEH
SLliz, LaL, GTC OFR/Y 2i-7-5, PHT sodi-
um % 125mg BIRPI ICHE L, PHT (P) % 350
mg/day B LIl =5, 105#II Cp 2 15.0
eg/ml Lich, REMEIRh, jix T2V W&
Lic (Fig. 1),

EOHRLAED PHT (P) REWHc#ssh,
Cp SREL T es, #6»A#kic GTC o B 5
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Fig. 1 Time course of plasma phenytoin levels (Cp of PHT) in Case T.K.
Solid circles: measured values of Cp of PHT, Solid line: simulation curve based
on the one-compartment open model, Arrow: intravenous administration of 125mg
PHT sodium, PHT (P): phenytoin powder, F: rate of absorption
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Fig. 2 Time course of Cp of PHT in Case T.K., six months after that of Fig. 1

Because of recurrence of G.T.C., PHT was administrated intravenously until Cp re- -

ached 19.0 pug/ml.
After the change in drug preparation, Cp was stabilized at about 18. 0 ug/ml.
PHT(G): phenytoin granules .
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Fig. 3 Time course of Cp of PHT in Case M.W.
Arrow: additional oral administrations PHT (P) 60 .or 70 mg.
After the change in drug preparation, Cp was stabilized at 16.0~18. 0 pg/mi.

TRDe, FFEHD Cp ik 6.5 pg/ml L {EMETH
2 fcfed, PHT sodium 0@ RAHESY 470, 19.0
#g/ml ¥T Cp % kH Si4%, PHT (P)365mg/
day KRB EBEH L 1208, Cp 1% 16.0~22. 0 pg/ml &
LB LI, 207, PHT (G) cHix EE L,
260 mg/day DL L Lick =5, 108% LY Cp ik
18.0 pug/ml ©w&E LI (Fig. 2), =0, Cp itk
SRR, RN BIFCHS,
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FIFRHCEIC 1~ 2 EDHEET GTC bR 5 & 5
Rigote, BRETHTAIARE BEIH T 2
B, BEMEIRA GOl bt YR~ BAARE & 7t -
72,

Cp BHifER : A8Icst5 PHT © Cp RN
R% Fig. 3 WRLA, YBABH, PB, CBZ, VPA
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BB S EBAMR LI, PHT #5540 i § o Cp 1%
PB : 28.0~30.0 pg/ml, CBZ : 1.6~2. 3ug/mi, VPA
42.0~44.0 pg/ml L HBEREL Tlodz, UL,
PHT (P) 180 mg/day & T, % ® Cp # 6.0
~12.0 pg/ml LFFHL, PHT (P) o EOEinfs
YUBETHo%, £0%d, #HFE PHT (G)
Blick s, 140mg/day #5T, Cp 33T 18
[T 16.0~18.0 yg/ml LZEL, 0K XHLE(L
@D oTe, Laslinsish, PHT 5L o
LERIBFIBLIT, 25 AMKT PHT # &
BHRIEL, FHITIE, VPA #5 k- CTREDE
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Fig. 4 Time course of Cp of PHT in Case R.T.
Cp fluctuated between 6.5 and 30.0 pg/m! in spite of the use of the same PHT
preparation (PHT (P)).
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Fig. 5 Time course of Cp of PHT in Case R.T. (cotinued from Fig. 4)
After the change in drug preparation, Cp was stabilized at about 8. 0 #g/ml.
PHT(T): phenytoin tablets
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Bh, REIMHIATL I, L2 LIERIS84E11 b
LY, ERRRBL LY, BABTRTEE it o = 1=
B, BPANBARL L1, Bk CT k, A£#iE
RIS FLEE R b -,

Cp%ﬁﬁ%:*ﬂocpﬁﬁﬁ%&:H&AS
WRL7c, ABEBE @ Cp i, PHT:20.8 pg/mi,
PB:44.4 pg/ml ©p o tetesd, £ PB BLEEY
I%myhyKWUk,%oﬁ%,%zﬁﬁfPBo
Cpu2&w®@1mT&L.%o%maamzxﬁ
Ltmoto—ﬁ,PHTul%%%ﬂ%%&@‘&
FEEHER Lica, ZWi Cp TRex 3, Apzi2
JRBAIL 6.5 pg/mi ETETF LA, ARLYHo Cp
Oﬁb%bﬂ‘oﬂﬁéﬁmn‘eﬁ65@55&)?3;&5%&93&7‘:731.
PHronﬁmeaﬁﬁﬁ%&w¢tb,&#§
% 300 mg/day BB Uiz L & 5, Cp. 1% 2 38/ c21
#g/ml FTER L, ZOBATHUE#RL <L 0
@Tﬁ&&htov,&#ﬁ%Zmeﬁyﬂﬁbt
ﬁ,mzorcpokﬁ&&ab,Mﬁﬁ§E7EE
IC 30.0 pg/ml ®#BX BE 7 (Fig. 4),

T PHT HE&5% Cp 2 15.0 v8/ml TR
55?*&L,ﬂ%%PHTGUK§ELka:a
ﬁ%mmmzmmyﬁyo&$v0pn&#saﬁ
u%&owmﬂmfﬁb,%o%kékﬁmm%b
¥, RIFOBRL it (Fig. 5),

Fig. 4, SRR Lic#ifish, ®Mlome7r L~ s v
ﬁmSBiasy&(mmni&D”n=0 LEBETH

- 2lied, EREICIGEBRL X fhso7opt, PHT o
free fraction H HIE Liz, £D#ERIT 31.2 pg/ml ¢
17%, 20.8 pg/ml ¢ 12.5%, 8.0 pg/ml T9.8% ¢
5 i 7‘c°

AiE3 Bl one compartment open model T
ESRWEBRI-5 2 — X —% Table 2 e
ALz,

Imr. # ==

PHT [XBEBSHED 7025, BUFIMIC & 5 1R
EDEHR SO Fy—2 82 h < E R
o, WA, S5, =, MRS bioavailability
DEREOWTREADRAEMRIMI T3 10,17,
B0, tbDHERYF L B % &, bioavaila-
va®%ﬁﬁ&ﬂoﬁ§m&ﬁbfkb,lb
BEL 2 BRINEBINICE % L { 7¢\» interaction
DL HMFNEERBFHLUCH S,

Table 2 Pharmacokinetic parameters of three
cases

Case T.K. | Case M.W. | Case R.T.

Kum (ug/mi) 5.37 3.60 1.25
VM
(ug/ml/hr) 0.30 0. 342 0. 281
Vmax :
(mg/day) 324.0 180.6 242.8
F
(powder) 0.57~0.78 | 0.54~0.81 | 0.65~0.90
F
( tablet or) 0.95 0.95 0. 80
granule

To calculate the pharmacokinetic parameters, it
was assumed that distribution volume (Vd) was
1.0 liter/kg and absorption rate constants (Xa)

were 0.2hr~! (powder), 0.3 hr-! (tablet) and
0.5hr~! (granule).

Ku: constant of Michaelis-Menten equation

VuM: constant of Michaelis-Menten equation

Vmax: maximal elimination capacity

T, BERAERIHA (10~20 pg/ml)2,1© ¢ PHT
ZERTEHE, LoBERBMEIE,D ER
T3, SEEEEOELS bLINRFOLE
PRIBT Cp OBk BRLS> B L X ABic

BLS%., BE, bbhhiuiliic status epi-
lepticus > PHT 23 #5058 & 4% o PHT 1€}
ROEFRECBEL T, BE025RBOB
#5FoZfc v, PHT o Cp BELLER
LI Pl B LIcs9, S88lin &0 Ll & thy
ZFRD, PHT SfchBrBR L Lo S5 42
53‘1’6 5,19)°

SERE L JE, A—HE F—r ., b
O PHT (P) #BEZh T2, Cp T Kigi
EBeRDl, TORRAELTL, BEO # Rl
B, BEAE, GHAEAOHE R RS
%mmléﬁwﬁﬁﬁmﬂax—ﬂ—oﬁﬁ,%
LCRBERF OB Lin EaiEy bhs, 3HILT
NTABRBACTREIRETSH ), WTFhihaE
DIFMTH>T, BEI AL ledo oy X,
BREKCBB L REBCRE L - % &, PHT
® biocavailability 33 ERATBZ L% 5 h T
B0, 3EF LS PHT 355 LiciRigc &
ShTxbh, PHT EABCORESLE D KIG—
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%, PHT (T) < PHT (P) o2 ch Y,
PHT (G) Tl## 3B TH»1P LMo,
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Summary

Problems in the Absorption of Phenytoin in Epileptic Patients
—Changes in the Absorption Rate with Different
Drug Preparations and Pharmacokinetics—

Hideki Kido, Kouichi Kurata, Yoshiharu Kihara, Yoshiharu Mizuno,
Nariyoshi Yamaguchi, Koichi Yokogawa, Fujio Ichimura

The unpredictable fluctuations in plasma levels (Cp) .of phenytoin (PHT) were ob-
served in three impatients who received PHT powders from the same lot (PHT (P)),
All three patients had organic brain disorders (cerebral infarction, severe mental retar-
dation, porencephaly). One patient with mental retardation was a 5-year-old girl and
the other patients were elderly men in poor physical condition.

The fluctuations mentioned above were reduced in size after a change in drug pre-
partion and Cp was stabilized by the use of PHT granules (PHT (G)) or PHT tablets
(PHT(T)).

Through serial intensive monitoring, it was revealed pharmacckmeueally that the ab-
sorption rate (F) of PHT (P) fluctuated between (.54 and 0.90; otherwise, F of PHT
(G) and PHT (T) stabilized at 0,95 and 0.80, respectively. The pharamcokinetic
calculations were based on the assumption that the absorption rate constants (Ka)
~were 0.2 hr! for PHT (P), 0.5hr"! for PHT (G) and 0.3hr! for PHT (T) and
distribution volume (Vd) of PHT was 1,0 liter/kg. The fluctuations of Cp were ex-
plained most reasonably by the changes of F of PHT (P) in all three cases. This was
well documented in one patient with a low Michaelis-Menten constant (Km=1.25 pg/
ml). '

Our study emphasizes that intensive monitoring and the use of preparations with
stable F are very important for therapeutic use of PHT, because PHT is a drug that
shows saturation kinetics under the therapeutic situations.
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