R CADARABELT:
BEDEEEN (F) 2B A RO R
- AV TREE b AR RS S ALV

N

LS A NI 2 3
B Y LRSS
[N TS - R = - U

B3l
S| &

= M
N

IRYO Vol.75 No. 4 (299-305) 2021

I OBARA E & HIBEE & 25T g L 72RO SO REER () (UUF EER)

BT DB TADLAGIERIZNS0-7T0% L B BEELREIETH L. TELRDOTANA
BROTRZEYRETH LD, TOIEEALBERETADPATHY, LHIBHEEEZEES
PEZOWEAEDTSE V. T2EY ORI - RHREOBAZE D KE L, AIMED AL S TERIWEH R
WCHMLDEZEZILINETH S, —), MTAPAEOENWEN & L THBEEDORE XL VIS,
BB CADPAZ AT 5 EIERICOW TR L2b 0z LA LR, 2NV 7R b
U A (VPA) EEKZEWERICBIEEIFEESM SN 505, EEEEOYE, FEEOFH
DIEHICHMETH S Z LD EN D, 22 ThRbIZVPAZ &G LA HREER ThOE
HE VD IFHERBIC O W THRE L 7.

HERYE CAD A THRYIE Z TR o EER O 9 B, BRIF%, CHIF4%, PBC, AlHZ Y
DPEED R C2TREG 2 b5 & LC, MRS 2 vhC il L7z, b5 VPAR -8 - R 5
BB L CHFARBE AT AT W 2 O S T 2 17w, ALP, » -GTPIZDwW T, VPA, PB,
PHTOIMHEEE b L ICESERMNTZINA 7z K, & ICVPALGRICBWT, FiEoN
AF = —D—DTH5b y-GTPVAHEIZ (p<005) F\WlzZ/nRL, VPAOIMHFEEIX,
GTPIfME A L THOAFRIC (p<001) £ET LI EAVRBEI N

X—T7—F MTALAE FELCEEER (&), FEE, NV 7OBFMNJIL4,
vy -GTP (y -glutamyl transpeptidase)

EZ R BERA R v & —  FEAHIEE, 1) BENZRREERREIEER 4 —  NEEE 2) FEERIRL  3) RN
B, 4) FHAEL 5) ENIREERRETIERE Y vy —  FHIEE, 6) ENREARRRESER L vy —  FEHI
i Sl
FHH WS LA BRI E E R & — SEHIES T740-8510 IR AR EAIT—THIF 15
e-mail : hamada.yuuki.rh@mail hosp.go.jp
(20194 4 A19H52fF, 20214 4 A16HsZ#1)
Hepatic Function in Patients with SMID (Severe Motor and Intellectual Disabilities) associated with Intractable
Epilepsy : Undergoing Multidrug Therapy with Valproic Acid
Yuki Hamada, Hiromitsu Ohmori'’, Yusato Ninomiya?’ , Rika Hayashi®’ , Toshimi Yamaki?’ , Toshiyuki Morichika®’ ,
Masanao Nishikawa?’, Takafumi Miyachi®' and Ryo Sumimoto*’, National Hospital Organization Iwakuni Medical
Center, 1) NHO Yanai Medical Center, 2) NHO Yanai Medical Center, 3) Department of Neurology, NHO Yanai
Medical Center, 4) Department of Surgery, NHO Yanai Medical Center, 5) Department of Pharmacy, NHO Ube
Medical Center, 6 ) Department of Pharmacy, NHO Higashitokushima Medical Center
(Received Apr. 19, 2019, Accepted Apr. 16, 2021)
Key Words : anti-epileptic drugs, severe motor and intellectual disabilities, hepatic injury, valproic acid,

y -GTP (y -glutamyl transpeptidase)

IRYO Vol.75 No.4 — 299 —



*

il

MRETGE

HEORAARA A H & HRESE & A EBE L 7-IRED
HREOHREER () (DUF, #EER) 12B155 T
ADAEBERIIHS0-70% L 5 <, BEELREHAET
HoHY. BHIERDTADAERIEY LS TR T
DY, % AIFERR EARAE R R 2 iz < <
FYNEFIIIT 2R TH L7200, FHEN AR
ZHERE 2 BREED 2 B2 WAL WT
72 OV - RRA#FEOMAZED K& L, ARk
A HTRIERAT RIS ML oEREE I RETH
AU —F, BTA»AZE (Anti-epileptic drugs :
AED) (ZBELMICATHEIEH L LT& < ITHFEE
EOEDNRL W2 HERDAEDIE, AN E
¥y (CBZ), 7=/, "\VvE%—)L (PB), 7=
M ¥ (PHT) 7% &Ab% M b, 3kl L7 AR ag
W BT 5HEFLEMTH Y, FFEERERT R
BRIR TSRS S BN D 22 A%, FEE ISR
LG TH BNV T afkd M) v A (VPA) (1,
RS AR 70 EERIR IS D RS e 22 5 29,
AEDIZ X B PR &, F~oBEEEEICL 00
Tlx 7 {, hypersensitivity S HHCH D L1k
W3 B4R S0 5 LTBY, #iHEIZIZCBZ,
PB, PHT, % & ICRVPADREICE TSN B Y,
VP A H 5 JEARAF I 70 5 58 RO 0 By i s
PHILNTHEY 3O FEEIcEhn (HBI=R0.02%2L
T) TH2HH, TOMBEREFIFEERIE, JRMER
WhEE, ZHIPEHTOBERETAPAL EDBT S
NS RSEIRCHED T D B4-en-VPAD HIRA L
72 BOGHE D & A Y 28 B IRALIE 3% & FHLSE L
JFhiEZ SR T EHEESNTNE27, PBR
PHTHR H I D - JTH 38 5 B 32 105 1k 0 A 185 <0 A+ B
WZOoWT, ThETHEIMFTINTE 072,
BT T AP A Z EOF L 22 HREIRIC O W TR
B L2BIZIZE AR\, & IZVPAPERIB T
EBFEEDO I HEESBRESINZ I b5, i
HREREEICV D% 2 BEE2 RIZT AP R D Z
MEEDFHANEETH L R ED-0, FEMHEIN
TWRVIEED L. Shlbivbiud#ntE A
AEEDEL, & ICVPAZ & T2 HIPF T
hOEFEIROIBEEICOVWT, HTOLIMWELEZ
MAMGE L7200 THET 5.

— 300 —

st 1%, AEDIRMFoBEHDH B, Sk L,
HMEDOD LHHEETANA LB SN -ERENR,
BE146) - L PE13BI O F27H) (AR HR39-705%, T3
49.15%) Thb. MEMET—F 2 E1E, #BE6 7
HoOBBIFANIZB T, FHERREROMHEICEH
LEBOLEZ TR E Lz BYEEOMIRIE
THRGCHRTE 2HHATIEID 24, BESEND
KEASFELL ETH o 72, dfZI3/NRBNIIERSEL,
HBV (hepatitis B virus) % 721¥HCV (hepatitis C
virus) % 4 5 & %, PBC (primary biliary
cholangitis), AIH (autoimmune hepatitis) 7 &5
FEVERY - IHEREBOBAERE XL, TIva—E
BURE S eV EBHEZHEE L7, BETRLMWEOIE
X HRERE FICHRHRNICAT Y, HESROHPE T
W S 7o IR AR A R & D AST (aspartate
aminotransferase), ALT (alanine transaminase),
ALP (alkaline phosphatase), y-GTP(y -glutamyl
transpeptidase), ChE (cholinesterase), LDH (lactate
dehydrogenase) 7% &, TN - MERBEZOHE
il & o ISl L7z, F 22 ARl I 2 R 0 4 AED
DI (LEFERERERE) 2oV T b A
LRENIS 2 72, RREHEE, HEANFICVPA%L
BUVPAKGHEE, WL LTVPAZE I 2V
VPAJERGREICEI Lz (1, 2). 3 28
TR, fRE, BMI, AED¥5-& 3 X Ol i
FEIZOWTORABAZBE L, RIS
DVWTORBKE #1T-72. 2O OMEHHNEE
= DIE I 1 Zstudent D UHE 2 F W TR-M L 7z

MZT, FHEHEA A S N AL
HHIZOWTE AR 217 - 7. SENIERE D
B, ZROHMET & FRICHRET 5 2 & IEW
WTholoZ bhb, VPAOIMMREIZMZ, ¥
TITHBAT TR IS TIHE R RGO EA- & o
B EPEATRAE STV 2 PB, PHTO A % 5
KR & LCTRE L7z

7o BRAMAAE 2 D W TIZJCCLSHE I Ik #e i pH
2P (3R2), pEAERER 5 %Ak W6 &kt
FHCAEE L A% L7z (SPSS).

(REFZEDAGFLR OB IC DV TIE, JRES 878 o R
WFZE\C B9 2 M PRFR SIS HI 0, 7905 BE AR A H: PR %
Y vy —HEARE A OKE CEK314E 1 H21H K
A, Y-30-14) ZHR72.)

Aug. 2021



4

1 Patient background.
VPA(+) VPA(-)
Profile n=11 n=16
age, mean (SD), y 440 (9.1) 52.6 (12.0)
sex (n) male 6 8
female 5 8
mobility (n) Sltterg 1 6
bedridden 10 10
body weight, mean (SD), kg 413 (11.9) 36.0 (10.0)
BMI, mean (SD), kg/m? 18.0 (2.9) 17.0 (4.1)
Duration of medication
over 5—1by 2 5
over 16—-25y 2 2
over 26—-35y 2 2
over 36—45y 4 4
over 46y 1 1
unknown 0 2
AED doses VPA(+) VPA(-)

VPA, mean (SD), mg/day
CBZ, mean (SD), mg/day

1030.9 (373.8)
575.0 (247.5)

316.7 (144.3)

PB, mean (SD), mg/day 78.3 (24.2) 72.7 (24.1)
PHT, mean (SD), mg/day 145.0 (66.6) 155.1 (78.5)
Medication (n)
VPA+CBZ (2) CBZ (3)
VPA+PB (5) PB (6)

VPA+PB+PHT (3)
VPA+PB+PHT+ZNS+CLB (1)

PHT+ZNS (1)
PHT+CZP (1)
PB+PHT (4)
PB+PHT+ZNS+CLB (1)

AED : anti-epileptic drugs, VPA : valproic acid, CBZ : carbamazepine, PB : phenobarbital, PHT : phenytoin,
ZNP : zonisamide, CZP : clonazepam, CLB : clobazam, GBP : gabapentin.
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SRE2THEBIO 9 B, FFHEREM A AT =i %
N LUTHEE L y -GTPAR2200 & e b H3IZ, KW T
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%2 Result of blood test.

VPA(+) VPA(-)

Serum enzymes n=11 abnormal [n] n=16 abnormal [n] Normal range
AST, mean (SD), IU/I 24.4 (6.7) 18% [2] 22.8 (6.7) 6% [1] 13-30
ALT, mean (SD), 1U/! 246 (139)  18%  [2]  221(106)  19% [3] “,ﬁ ;?;gz
ALP, mean (SD), IU/I 296.5 (105.8) 55% [6] 378.1 (123.3) 50% [8] 106-322

Y -GTP, mean (SD), IU/l  114.9 (56.1) * 91% [10] 64.4 (34.8) 75% [12] '\2 ;3524
ChE, mean (SD), IU/I  333.3 (615) 9%  [11 2816 (69.3) o% [0  M-240-486
F: 201-421

LDH, mean (SD), IU/I 173.2 (21.7) 9% [1] 175.5 (43.2) 13% [2] 124-222

Serum AED levels VPA(+) VPA(-)

VPA, mean (SD), ug/ml 54.1 (15.7) - 50-100
CBZ, mean (SD), ug/ml 8.7 (1.8) 6.6 (3.9) 4-12

PB, mean (SD), pug/ml 23.8 (5.0) 17.2 (7.2) 10-40
PHT, mean (SD), pg/ml 14.0 (13.5) 11.1 (7.0) 10-20

AED : anti-epileptic drugs, VPA : valproic acid, CBZ : carbamazepine, PB : phenobarbital, PHT : phenytoin.
There are significantly higher values of y -GTP as biochemical markers of hepatic function in VPA

combination groups (*p<0.05) .

#& 3 Summary of regression analysis for ALP and y-GTP.

ALP y-GTP
95% Confidence 95% Confidence
Interval Interval
Variable B SEB B Lower Upper B SEB B Lower Upper
Intercept  325.96 34.62 254.33  397.58 56.91 12.28 31.50 82.31
VPA -0.87 0.71 -0.21 -2.34 0.61 1.23 0.25 0.70%* 0.70 1.75
PB -0.35 1.96 -0.03 -4.41 3.71 -0.64 0.70 -0.14 -2.08 0.80
PHT 8.74 2.43 0.60** 3.72 13.76 2.13 0.86 0.35* 0.35 3.91
R R? Adjasted R R R? Adjasted R?
0.63 0.40 0.32 0.75 0.56 0.50

VPA : valproic acid, CBZ : carbamazepine, PB : phenobarbital, PHT : phenytoin.
Serum PHT level was significant predictor of ALP (**p<0.01). And serum VPA and PHT level was significant
predictor of y-GTP (**p<0.01,* p<0.05).

#ZmR L7, —CALPZ &M OMAAEIZE L T
BWTFNLAEEEIIAONEP -7 (E2).

T/, WHEZICEEEMER L MEALP,

-GTPIZDOW T L LRGN 21T - 72458, VPAOIL
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Hepatic Function in Patients with SMID (Severe Motor and Intellectual Disabilities)
associated with Intractable Epilepsy :
Undergoing Multidrug Therapy with Valproic Acid

Yuki Hamada, Hiromitsu Ohmori, Yusato Ninomiya, Rika Hayashi,
Toshimi Yamaki, Toshiyuki Morichika, Masanao Nishikawa,

Takafumi Miyachi and Ryo Sumimoto

Abstract

It has been reported that patients with severe motor and intellectual disabilities (SMID) are associated with high
incidence of epilepsy at 50-70%, which is an important complication. The main treatment for epilepsy in children with
SMID is drug therapy. However, since most of these children have intractable epilepsy, in many cases, most of them will
undergo multiple drug therapy.

In addition, there are great differences in drug absorption and metabolic rates between patients with SMID. Thus,
careful attention should be paid not only to efficacy but also to side effect findings.

Although there are many adverse effect reports of drug-induced hepatic injury for epileptic therapy, few have clinically
been examined in children with SMID associated with intractable epilepsy.

In this study, the subjects were 27 children with SMID complicated with intractable epilepsy who have not previous
history of HBV, HCV, PBC, or AIH. In this clinical study, we divided the subjects into valproic acid (VPA) combination
group and non-combination group. Comparative studies were conducted mainly on hepatic function test findings.

In addition, a multiple linear regression was calculated to predict ALP and y -GTP based on serum VPA, PB, and PHT
level, and the hepatic function in multiple drug therapy with VPA was carefully examined.

The findings of this study showed y -GTP, as biochemical markers of hepatic function, had significantly higher values
in VPA combination groups (p<0.05).

This study suggested serum VPA level could be a significant predictor of y -GTP function (p<0.01).
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