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8—0HdG 8—hydroxy—2'—deoxyguanosine

A-NH, N, N-diethyl-paraphenylenediamine (chromogen)
[A-NH, ] the coloured radical cation of the chromogen
AED antiepileptic drug

BAP biological antioxidant potential

CBZ carbamazepine

CLB clobazam

Czp clonazepam

d-ROMs reactive oxygen metabolites

EBM evidence based medicine

EEG electroencephalogram

ESR electron Paramagnetic Resonance

GCU growing Care Unit

ILAE international league against epilepsy

LEV levetiracetam

LTG lamotrigine

NICU neonatal intensive care unit

p p—value

PB phenobarbital

PHT phenytoin

PIMD profound intellectual and multiple disabilities
PMLD profound and multiple learning disabilities
QOL quality of life

r correlation coefficient

RO" alkoxy radical
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R-00H

ROS

SMID

SOD

SVZA

VPA

ZNS

peroxy radical

hydroperoxide

reactive oxygen species

severe motor and intellectual disabilities
superoxide dismutase

synaptic vesicle protein 2A

valproate sodium

zonisamide
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N& LT,

[, 18 i E CICEEFRELZ 51T, WEFIR E A KEER FIREL A
L. MEH B HEV Fig. 1, A1 — A3, Bl — B3, C1 - €3 (LAF, Al - C3 &g
NCHTEED LDOEWFED (severe) SMID & L7z W17 F7o, #HIKE AL -
C3 LM SN D BF 1L, JAF D (mild)SMID & L7z, 18 s%bA I CRRERE %
FIFT=b DL, WEEAED SMID OEFL Y . AFZEICBIT D SMID 55 ERst
L7,

DGR L 0 BFEYE R L TCOROEH Z A Lz, RFMIZEbT 2B,
2012 - DO Ff R EE Z B L7z,
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Table 1 (Z/R T EWA 7 7 O (BEIERA 7)., @FEHORN TERIE
B, HARHAE, FERGIEOFE, HARBEORE) @TANA (TN
AEDFDOAEE, 1 ELUNDO TANARIEOAEE, FEEIHIZEDOMEH . AED O
A AED O FHFI%D)

¥, MEREEEIL. RRAAERAIT BMI (body mass index) . “FEEHIAEME 0 —
LVIER W RS EREL LT,

FAEMHIER DM &1, EHIARA O AED TIX T AN ATEIED B R,
BRAPIIZ A (Diazepam, Phenobarbital, Midazolam, Pentobarbital) (DL -
HREE Lz e LT,

AT EARFRIC BT D fmBRiest Pk 2012 A 1 B SCHREE -
ARG ) 2MESF L, BERTTOOLRRBRARE ¥4 —MEEE S DK
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Fig.1 Yokochi classification

< Locomotion >

(disability classification)

< Intellectual development >

Do basic arithmetic

Read simple letters and figures

Understand simple colors

and numbers

Understand simple words

No understanding words

Yellow cells: SMID of the narrow sense (SMID where has high disease severity)



Table 1 Criteria for diagnosis of worst seriously child

A. motor disabilities

Criterion 1: able to sit unsupported and unable to stand or walk unaided

B. a point system of medical care
Criterion 2: medical care (focused on respiratory care)
(1) under the artificial ventilation = - = 10 points
(2) care of respiratory tract
tracheal intubation, tracheotomy, nasal air-way and CPAP etc. - - - 8 points
(3) oxygen supply = = = 5 points
(4) suction oral cavity or cannula over once per hour + = = 8 points

(5) suction oral cavity or cannula over 6 times per day * -+ - 3 points

(6) continuous air-way inhalation - - =5 points
(7) air-way inhalation over 3 times per day - - - 3 points
(8) intravenous hyper-alimentation = - - 10 points

(9) tube feeding or feeding with aid = = = 5 points

(10) recurrent emesis of coffee-like contents in despite of any medical care - 5 points

Criterion 3: others

(11) hemodialysis or peritoneal dialysis = = = 10 points
(12) urination by catheter over 3 times per day or colostomy = - - 5 points
(13) change of position over 6 times per day = = - 3 points

(14) extra-medication over 3 times per 3week due to hypertonia = = = 3 points

The total score is shown with the thing which added Criterion 2 and Criterion 3 score

in the patients who satisfied Criterion 1.



2. &K1 o BEEMEfEHT

1) SMID ¥4 « BUK - A OFRE OOV T OGS

FHER & 0 i L2 EARE O D REEICB N T, EADNT Y 2R KX
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DEHE @OLELNO TANAFIED Y . @FIEIHIZEOEM & V. GAED Off
A &R L. T&RTFROMEREENE ] TR 2 ROk bIK
KIEL A~V (GREFMERT] 1 A) ) A RFOBEN:, TR BB 1T 5 B Ehik
BEDIR IR KE L~V (FIRY KA @ 1)) EKRNTORMEME, 2Z2hEnglh
HENT, AT - BE L7z,

FEEHIATIZ. #EEHIENT Y 7 1 T1IBM SPSS Statistics version2l] Z VN, yt
MERESE e MNIEMICENT2HTUIH T, s VAT 1 v 7 BIRSHT 1T -
Teo MEIZI T DA EAREZTMM 5% & L, 5% K134 KR TOMERH 5
& L7,
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Table 2-1, 2-2, 2-3 |[ZHREEROFEMEZRT,

[FEMS) 132 26.7 + 11.4 7% (mean & SD). TPUufEIZ 28 5%, Ferniidid 53 . A
INBIE L T oTm, THERI 1ZBME 57%., #hE 43% TRORBEMEDEI S M35 )
o7z, JEREEIEL EHE 2380 A& BIRDK) 60%., T 1L 8 A& KD 6%
Thoto, WAL TIMERREL] 23 60% &30 B4 Tz, SRR THE
HIZP BT AL - €3] A3 60% ChoTz, EIRINT T OFIETH 2 MEEL A 2713
EEEN ) - TEEEER) 28E48.9%CTh v, NBEER - ¥eEEER ) A5t
T17.8% Th o1,

TR 20 4F SMID 77— & _X— 2 19 L L 5 & DR 00RO Y
FWR DN T Y R IR & RERICRD bz, £72. BT aE 2 e &

IR L Thole, ERNT T ORETHD Tl - WEBEEL) 13 17.8%Th
D, H - EEEERGDET19.4% (CFK 20 4 SMID 7 —# N— 2@ &) L1F
ERRETH T,

JEPEMIBE CIR, T7ERR %) . THIAERHAE ), DEEIRBSED ], DK
T, BEERTEENEET 2 NABEEHRGHE L it L, @nZ &3R5
e,

T BIE) TIE TTADARIED D] NTT%EELS, TD I L T14
UNDOTANAFEEDH Y | 13563.8% %~ L, BIERBLNa br—LTETH
BRNWZEBRHBMNE T, TTFEUAND TANATIED Y ) D5 B 41 1% 15
TEMHIEDEN &Y | TH Y TAED #JHEE ] D 55 66. 3% T AED DL AT
DT TV,
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Table 2-1 Background of patients

Basic information (n=135)

@ Basic information

Average + SD 26.7+114
Median 28
Age(y) _
Maximum 53
Minimum 1
Male* 77 (57.0)
Sex
Female 58 (43.0)
M 50 (37.0)
Lean person* 80 (59.3)
F 30 (22.2)
Degree of M 23 (17.0)
Standard 47 (34.8)
corpulence F 24 (17.8)
M 4 (3.0)
Obesity 8(5.9)
F 4 (3.0
Cerebral palsy* 81 (60.0)
Underlying Gene or chromosome
27 (20.0)
disease Aberration
Acquired disease 22 (16.3)
@ Disability classification
Yokochi Al1-C3* 81 (60.0)
classification Others 54 (40.0)
@ Medical care
worst seriously child 24 (17.8)
12 (8.9)
(>25) worst
worst seriously . . . .
Semi-worst seriously child seriously
child score 12 (8.9) )
(=10) child*
Others 111 (82.2)

13 factors that asterisk are concerned with a seriously ill child.

Numerical value is the number of people. The parenthesis shows %

12



Table 2-2  Background of patients

Thing about the perinatal period (n=135)

@ The perinatal period

Preterm delivery

31 (23.0)
Fetus week (<37W )*
number Normal
93 (71.1)
(=37W)
48
1000g - 1499g 9(6.7) = low-birth-
(35.6)
Birth weight 15009 - 2499g 32(23.7) weight baby*
2500g - 3999g 82 (60.7)
4000g < 3(2.2)
Asphyxia Available*® 54 (40.0)
neonatorum None 79 (585)
Jaundice of the Available* 39 (28.9)
newborn None 90 (66.7)

13 factors that asterisk are concerned with a seriously ill child.

Numerical value is the number of people. The parenthesis shows %.
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Table 2-3  Background of patients ~ Thing about epilepsy (n=135)

® Epilepsy
Epilepsy Seizure (+)* 104 (77.0)
(Seizure) l
in them
Seizure (+) within a year* 56 (53.8)
1
in them
Use of the seizure
23 (41.1)
suppressant®
Epilepsy Seizure(+) 104 (77.0)
(Drug) l
in them

Use of the antiepileptic drug 86 (82.7)

!

The number of the use agents™®

1 agent 29 (33.7)
2 agents 36 (41.9)
3 agents 13 (15.1)
Poly-

4 agents 7 (8.1) o

pharmacy
5 agents 0(0.0)
6 agents 112

57

(66.3)

13 factors that asterisk are concerned with a seriously ill child.

Numerical value is the number of people. The parenthesis shows %.
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BHoTe M, A SMID OEELAHETT LTV A AUE3EE L T\ e, F 2RI
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ARFIE : 17. 8% LAFIEMEII 2oz, ZTOZE XD, RO LERE IR
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L7,

R OFERE & 72 5 TREEE | Cid, D) 28 59. 3% (1 30. 0%, etk 22. 2%)
MAEE ) 23 5.9% (B 3. 0%, &t 3.0%) Thoiz, Fhk 23 FFE MR - 25
FMAIC LD 0 ORI, ) (B 4.6%., Pt 10.4%) . THEw) (5
PE 30.3%., &Pk 21.5%) THY, ZOREFRLEET 5 & SMID BEIE HEHE
RIRZ 0, SMID FBFE OAANL, REFHEBFEEN - PHRRIEEIC L 28R
e TRSRE DK TR0, IBE - ZIIC L 2 LIRSS O FiE O RE DR T, IKAR
O BECKRAETEICLOMERBELIToTVD I LENRHELTVDLEE
bbb,

JEEEOFERE TIE. 2009 F0 N A BIREREE * L iz L, TRHIE) oFIE (A
FENRERTRT : 5. T%. AFHA : 23.0%) . MEHIAAKEIE ) 0FlE (N ABIERE
9.9%, ARFHHE :35.6%) . [HAVLRIE) (FHRDHOHE * 1 0.6-1. 0%, AHA :
40.0%) & SMID 235 O J5 BNEEE I BFEEOEIA Nmn-o Tz, THAEREE) (12

ONTIE, HIERARHOREICB O TOENPELY TH Y, R RBIERIT
HIRE ClI 22028, ABFZEClE 28. 9% D SMID 23H AR BIEOBERENH Y | Z D
ZIIEEEOBERH L DO LHFEEL TV, ZOZ LiE, TERBEARAER L,
HAERT O BN L K9~ 2 REWEICERIL U7, S8R o0 B S EE R O R AT K
EEL WD B2 BN,

JRREIZBIT DK ORET T, TTADARD OFIENR 1T%E, HARTAD

15



WEED, TTANADERE : 0.5% ~ 1% ) Ll LEFICE N2, 20
ZEnB, SMIDIZEBWT ITANA] ITEHEICAIFT2RETHD Z LK
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L WZ LR ST, o, AR TADATRIETA RZ 4 2010
NZ R D E. FERAED 2 - 3FEOHA, HDH VIO TREN 1 ELL B S
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SFHIUET 45 KR O B

ERTF OB BEMEIZ OV T, Z1E4LD odds ratio(OR), 95% confidence
interval (95% CI) ¥ X8, p-value % Table 3 |Z7~x9°, SMID (2R84 % 13 DK 1
[ZOWTHE % OBEZ RGN L= & 2 A, 17 &30 O R 1R HH A B E )3
WO, 72k, MERINZ L5 BEITERD bk oT,

SMID DA « JHHE -« FRIZHOWTORBITIX, Fx ORI DOB5230 5782
o,

(R 1%, TEMAPE] (P=0.01, OR 3.02, 95%CI 1.31-6.99)<° IR
FE] (P=0.002, OR 3. 11, 95%CT 1.53-6. 32) 238 B NI FAEDER & 7> T iz,
F7o. MEHAKER] (P=0.047, OR 2.04, 95%CI 1.01-4.10)<° [ R #H |
(P=0.049, OR 1.93, 95%CI 1.00-3.72) 1% [ ] OERIZ /2 DA Th -
oo ZTHMHOZ E XY HAERTER & 8 PE S5 I3 BRI S A 0D 5B BE I [A]
TThHiEBZLND, BHOO®ME (2008 4F) & FHIFEIZLE S Rt b U o
IR © Sh, AFE L ZORERELFRFT b0 L o7,

o, MPERHIR 4 BRE D 1 FELNO TANAFEIED U 271, it B
DY A7 Ll L, 0.35 % (P=0.012, OR 0.35, 95%CI 0.15-0.79) T Bk HH
5. THPERRE ] & T AELNO TADARES D | LIXADOHARERMENRD
bz, T72bb, TADAZAFL TV IMMEREES X, TADAFRIED
2y b= VIR THD Z E RIS, bES %, BENZHEE D &
e L AED ORFEZ HIETEX 256020 L LT D, —J5, Sugiura B %7
13, BPERREE O T A ABERRRIZ 60% 2B 2 5 L WS LT\ 5, ABFFETIE,
EOHAE L FRRORER L oo T2, ZOAOBEFERIE, TherEmE) & T3
FIEWR A 27 | OEMERZ L2 &b TIEPERRB OFEE D3 < TADAFE
EOza > bur— B VIREE . THERT WA CTADARIEITZS 228, BRE
IWTWRWAREME ) ERB 26D, ZORICONTIE, KBTS A X fif
W2 &5 S BRI MEENALETH D,
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TEAES ) IZER LTHD & TR 1L MR AN (P<0. 001, OR5. 78,
95%CI 2.46-13.59) <> [HAEVIHJE ] (P<0.001, OR 3.97, 95%CI 1.95-8.11) &
OHABE L MEHARER] (3 DorAREE] (P=0.003, OR 2.70, 95%CI
1.42-5. 15) IZB W T HHABERRBO b, oo & L0, FAEHMOH
LOEODRFORFE X, MOFPEMRE 25| EZF MY T— GERAF)
IZhe b LEZOND, Ll HRHAEKRER] OFERIL, AR RSN TH
W] 721 T, FENBREARREMOERE LEE L TWDHEE LN
HZ NG, KBS E RN FiEE RO TRITT 2 0ERN D 5,

[ o348 A1-C3 ($38 0> SMID) | LB EEE X = 7 o [ - dEE H e R | (P=0. 004,
OR 20. 27, 95%CI 2. 65-155. 36) IXBHEMENRBO b/, T D Z &%, FRFED SMID
TIIMEERERED 72D, PR bER 7 & PIBEERE 1%~ 2 ki 7z ke
EEPELROT . ZOFEOMRIC L A L — 2 SAE O, R,
RERBEOVLEENME T2, BEERA TR RLIDDOEEZEZHND,
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Table 3  Relation of each factor (OR. 95%CI. p-value)

Factor y Factor x OR 95% ClI p-value
Lean person 3.62 1.75-7.49 0.001
Worst seriously child 20.27 2.65-155.36 0.004
Yokochi
classification Complication of epilepsy 411 1.76-9.62 0.001
Al-C3
Seizure(+) within a year 3.89 1.60-9.47 0.003
Polypharmacy 4.39 1.62-11.90 0.004
Factor y Factor x OR 95% ClI p-value
Lean person 3.00 1.047-8.62 0.041
) Complication of epilepsy 5.96 1.28-27.84 0.023
Worst seriously
child . -
Seizure(+) within a year 6.11 1.92-19.50 0.002
Use of the seizure suppressant 4.83 1.49-15.61 0.009
Factor y Factor x OR 95% ClI p-value
Preterm delivery 3.02 1.31-6.99 0.01
low-birth-weight baby 2.04 1.01-4.10 0.047
Cerebral palsy Asphyxia neonatorum 3.11 1.53-6.32 0.002
Jaundice of the newborn 1.93 1.00-3.72 0.049
Seizure(+) within a year 0.35 0.15-0.79 0.012
Factor y Factor x OR 95% ClI p-value
low-birth-weight baby 5.78 2.46-13.59 <0.001
Preterm delivery
Jaundice of the newborn 3.97 1.95-8.11 <0.001
Factor y Factor x OR 95% ClI p-value
low-birth- Jaundice of the newborn 2.70 1.42-5.15 0.003
weight baby

OR : odds ratio 95% CI : 95% confidence interval
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FBIET BT ORIRE - BEWEEE L L & 45K O B

FRHL A FEIZ BT DHRE L~V O HIRWEE (BEREAT] 1 A) &, FRTD
B % Table 4 (239, FIREL VL (SREEEAT] © A) & SMID IZBAH 5 13
DR A OBIENEZ R L7 L 2 A, FfgL~b (SFFEHEAT 1 A) L 4o
DR (TH - HEEEAEE ] (P<0.001, OR 10.42, 95%CI 3.32-32.72), [TAM
AABE] (P=0.02, OR5.00, 95%CI 1.78-14.04), 1 FELLND TAMARIED D |
(P<0.001, OR 5.68, 95%CI 2.43-13.28). [AED OfEAAI% (P=0.006, OR 3. 80,

95%CI 1.48-9.76)) [HT. BEEMNFRO ST,

Table 4 Relation of Yokochi classification intellectual development (no understanding

words: A) and each factor

Factor y Factor x OR 95% CI p-value

- Worst seriously child 10.42 3.32-32.72  <0.001

Yokochi classification

Intellectual development Complication of epilepsy 5.00 1.78-14.04  0.02

no understanding
Seizure(+) within a year 5.68 2.43-13.28 <0.001

words : A

- Polypharmacy 3.80 1.48-9.76  0.006

OR : odds ratio 95% CI : 95% confidence interval
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BRI BEIC BT D BEIEEE L~ L O i HIRWEE (B Y ARF] 2 1) L& K7 0B
EMEZ Table b (27”7, BEIEERE L~V (BiIRYD Aw) : 1) L BEIERIZED S 13
DT OBIENE 2 FFHET L7 & 2 A, B L~V (iR Ar 1 1) & 4
DR (T4 (P=0. 005, OR 3. 18, 95%CI 1.41-7.20), [« YEB EAE T (P<0. 001,
OR 98.57, 95%CI 12.59-771.60), [CTAMAGDE) (P=0.005 OR 6.07, 95%CT
1.73-21.28) . T1 LN D TAAFEEDH D ] (P=0.001, OR 4.71, 95%CI
1.97-11.29) [T, BIHEFEOH BT,

Table5 Relation of Yokochi classification locomotion (no rolling: 1) and each factor

Factor y Factor x OR 95% ClI p-value

- Lean person 3.18 1.41-7.20 0.005

Yokochiclassification—_ \yorot seriously child 9857  12.59-771.60  <0.001

Locomotion

norolling :1 - Complication of epilepsy ~ 6.07  1.73-21.28  0.005

Seizure(+) within a year 4.71 1.97-11.29 0.001

OR : odds ratio 95% CI : 95% confidence interval
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HIRE L UL BARWEE (B3 SEEEAEA AT © A) TiE, TTANAD
A0F1 (P=0.02, OR 5.00, 95%CI 1.78-14.04), T14ELIND TAMAFEED Y |
(P<0.001, OR 5.68, 95%CT 2.43-13.28), TAED OO HAI%) (P=0.006, OR 3. 80,
95%CI 1.48-9.76) D, TANAICET % 3 K+ & BIHNFRO H ALz, Hfg L~
JUDMENZ S, IO N AR OB ER TANAESIER I L, £DT
AIPAFEIER R D IR S D 2 & TR ICREEN SRS D 2 &
no [TANAL] EHMRCEEL, 20 ITANA bEHRERITHD EE X
BB, B PiE, AEEL~LMEWVF ETADAEGHER & BIEHER R L |
HEMNRZ<RBOLND Z L aWE L, RO R LEEGEL TV,

— . BEIBERE L BARVEE (B B RE o 1) Th, [TA
A DEDPE] (P=0.005, OR 6.07, 95%CI 1.73-21.28), 1 AELINOD TAMAZ
fE& Y | (P=0.001, OR 4.71, 95%CI 1.97-11.29) ®, TAMNAIZET S 2 KN+
& BENFE O b,

F72FO 2 K71, el UM - e e T ) GnRg L~/L:P<0. 001, OR 10. 42,
95%CI 3. 32-32. 72) . (FBEHEEARE L ~L : P<0. 001, OR 98. 57, 95%CI 12. 59-771. 60)
L [ CThamiaht GufEL UL @ P=0.02, OR 5.00, 95%CI 1.78-14.04), (&
EHEHE L ~L : P=0. 005, OR 6.07, 95%CI 1.73-21.28), [T 4ELIND TAMD AR
EH Y | CGREL~UL 1 P<0. 001, OR 5.68, 95%CI 2.34-13.28), (RHENMERE L X
Jb : P=0.001, OR 4.71, 95%CI 1.97-11.29) & BEEMENRGBOHND Z & L0,
HIZ3BH AL - C3 (FRzE D SMID) (388 - EEEIEIRIZR V3, TANAES
FL. TADARIEOZ b — L RREETHLZ ENHLNE ST,
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FONHET MR

Tk, FRERAYIZ SMID DIEAEIRRE « THRFITITMRA IR F B/ LTS &
RSN TEZR, KETRINERIL, EEEERITHIRINT, KFEICA
Bt « AFTL T2 SMID B DR R T D, D72, AWIFE TR I N4
FEIK - O AR AL B EME N 2 [E 4T SMID BBFIC Y TIEE Db Tk,

L L, P RN OEONTHLREER 11X, TR ED IR
BEZS (LA K2 T - TREASHGR SMID FBRE ~DEBULER DO L > D&
EERVBLEEZTND,

FIARFE CTELEOM AR EMES RSz TTADMA 1, SMID FBF I EAEE
TAETDHEEATHD Z ERHALMMNI -T2,

Z 2T, BETIE ISMID O TAMAKE] (20T, BetLiz,
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Shs — S

B
HIE D FEER « FHOTADAFE & FAEIH

KREONKIZDOWTIL, International Journal of Clinical Medicine 2016; 7:

182-192 IR BHATH 5,

AIEIZIBUVT, SMID & TANADEFHIOWTHEZRBENRD bz Z &
L0 TTAMAL 1T SMID DBRELRAFHREDODLHSOTHL ZLBHALNE RS
7. AED ZZAIPFH LTV 5 SMID O TAMAEEIL, TEIFEL, ZDF
TR, FEIEIHIA 2 KM - BRI G- L2200 U722 B 22 W EE K 4 Fl
HZEED, TADARIEOa Y Fo—) L3 LWLE D RIS,

EHIT, TANAREDREIL, M RRIBEOERL., ZRENTH 72722 0f
PR 2 R S D RN 22 S Al ReE N IR & S v D,

F ZCARETIE SMID BFD [TAnAL AOHCEREZH T, [SMID O TAH
ADFFE AR Z &), TSMID IZH 72 CANATRYIRIELZ 32 &), ZHIN
(ZIA - T R 1T o T,

k. UNEO—fCTAMAL & TSMID BEDOCTADAL X, S HICRAES
HEWVHETIHIEAEL TV DAY, TSMID BE DO TANA ) 1E, HEE ORI EE
HLEHEEDOEEAEHEZGI L TWVDIROTANA, EWVI AT UNED i
Thph) ERES B> T0D,
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B Tk

AIFRIZEB T DRE X, EERTFOOLRBRAEE L 2 —I2, 2010 4
1 A1 H”S 2015412 A 31 HD 6 4, ke L TABL L Tuh7z SMID 115 AD
95, AED NWiRH D 81 N (70.4%) & L7, Al & [FIERIC 18 sl ECHREEZ 9
F72 b DX SMID &ET, IE b Lz, IGHIMATNC ARE L7z SMID Th
S Th, HEMMK T £ TITBBREELE L2 BE T, 20O LT,

HAC 2006 FELIFRICR A &7z AED T& % Gabapentine (Sep. 2006) |
topiramate (Sep. 2007) . Lamotrigine (Dec. 2008), Levetiracetam(Sep. 2010) @
4 #IZ KL AED (LT, Newer AED LWE9) & L. ZALIATDO H DA HERA AED
(LAF. 01d AED &Wg9) &AL,

PRERL D BEERE L TCROEE ZHA LT,

OFEAEH (il MR, BURR) . OEFESE BB . @ TAnrAs
B (CTADA, TADAEGRES X OBEFRIEIERE D58 (ILAE 1989)), @
Th SRR (TTADASERLEIRR 7338 (ILAE 1981)) . ® TA M AFETERIEL,
©AED Off FfR I, #RFFAICEE T 2 AL, BB EZBA Lz,

BRI VEDLNT SMID TALAICTEE LTHEbS, TEEESE (B
S 1. TTAMMATEMERER) . TAED OOF%E . TAED o RS 125V T,
fRMT 24T > 72, F7=. SMID 27 AT Newer AED JBANATHR ZH L6 » HDOTAM
AR DRI Z DWW T, BT &2 1T o 72, FEEHRNTIZ 1 28 B /K MEX ]
5% & L. b%RMIIFHFHTHEZEDY & LT,

ABFIEIE DEFRFFRIC BT 2 B fEst ERk 20 F 12 A 1 B SCERERE -
JEATSEE | 2T L, ERTTOOLRBRARE L v 4 —mBEEE S DK
BEB, FEREERIVNE LT = ITEARRFE TE WL ) ICEA
L. ANt OBt Vo —X TEB - BT 21T - 77,

IRBANIIEIZ BN T, FEE S OMM AT AL - C3IZE%% 35 SMID &
[severe SMID), ZALLISMTEEY T 5 SMID Z [mild SMID) &43%E L 7=,
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B B % Table 6-1 (277,

MEfn) 1%, 26.7 £ 8.3 %k (mean £ SD), HFHRAEIX 27 W TH o7z, AWFIED
KRB IL, RN SO ELZB > Tirb, HFERL B
77 a2 T CEl, BERBEORWVEBENSZ N EBEZILNS,

MR X, P61 7%, Lotk 38. 3% CHMEDEIE N @M -T2,

MR 1T MRS 59. 3% & 8Ll b2 b7z, oo & i i i i i
FEC, TADABGESREIE &, & THRMRROBENFEERR TH o2,

FEERE Y] TlE, severe SMID (% 70.4% T, FEERE L& -7, sy
FH AL - C3 IS TIEE D severe SMID [ANAY, EEHEREAIMI I C, BEE AN E
<V B—EITT TAL - ¢3) & THERER (EEWT T OEE) | BEEZMHEE
BIEK 7 & LCROLNTWEZ & LY REREREZLELT2ERENELH

ST,
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Table 6-1  Background of the patients

SMID n=115 n (%)
Use AEDs
use 81 (70.4)
none 34 (29.6)
SMID which uses AEDs n=381
Basic information n (%)
Age (y)
Average + SD 26.7 +8.3
median 27
maximum 39
minimum 15
Sex
Male 50 (61.7)
Female 31 (38.3)
Primary disease
Cerebral palsy 48 (59.3)
Cerebral hemorrhage aftereffects 6 (7.4)
Epilepsy encephalopathic aftereffects 6 (7.4)
Acute encephalopathic aftereffects 3(3.7)
Meningitis aftereffects 2 (2.5)
Lissencephaly 2 (2.5)
Lowe syndrome 2 (2.5)
others 12 (14.0)
Disability classification n (%)
Yokochi classification
A1-C3 (High severity) 57 (70.4)
others (Low severity) 24 (29.6)
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TADAREIEICET 2%, Table 6-2 (TRT,

TAMMATFETIE, DEGEME-JRTEMETAN AL D358, 0%, TIEMENE — 2 TA)
Al D335.8%TH Y, IRRMETANAL ITERD N7,

TAMAIIERNT, TEROFAEL A 28.4%., TRMFEME) 23 33.3%, W%l
RAE] 7Y 30.9% ThoTe, TANAFIEROGFEME 2D & 5 FRIE] T,
BHET 3 FAED 40. 0%, IRMERMALFEAED 55.4% ThH Y . B2 FE X
4.6% Toh o7z, BMFAE] TITIREMEFEIED 35. 4%, FREFRMEFEAEDR 30. 4%
TRE % DT,

TAPAFEIERECTIE, 6 FRIOFERIEREIL 3.7 £ 7.9 [A,/H (mean =+
SD) T o712, 16 FERFIER L] M 39.5% L b EnoT=, [FEHY | @
BEEAHTDE 60.5%E720 TAMAFIED 2 ka— Ui Ly METE T
BHofe, 30 EILLE AN 9.9%E Y 1 Ial/HELEFRIENRS D SMID bR 5
i,

TADADAIRFRITEER 20 L [FERIC 70.4% THY, 0.09 - 5. 7% & Ehd
— D TADPAFIRR VAR A BISEWEA RO bitlz, 202 L XD
TADALE SMID BE ORI, BIFRETH D Z EPHEMRE ST,

SMID TAMAZEDFAL THD L, RTUEFEETANALTHY | FrRMETAN
ADBEIIN o1 Z ennh | JREB E OB L LT, SMID (38 EHS
SIRENZ, M OPORENMESE 22 T2 ERFRRO—2 L7 TR
HEHRLTNDLDHDEZZHND,

SMID BT D TANATIER Z 00 81%, 03 1E0 ZIRIEEmbA, 4
IRFEAE TITFREMEFEIED e & 2 0r o 72, W. Allen. Hauser (2K 25, — AR TA
INARVERL O 2 Cix, TEO381E) CIXEHEDR D RBIEN IR b2 <. T
B IFRE R FEIEN R b 2\, FRITH T E CITHAMRAE - BHERIELSME
10%55 & HiE S TWD, AP TIIARMEE TH D2, SMID TANADHE
IR, S TRV T IR R RIEN 2V MEHIIC & 5700 E LRV,

HIRPECADADO B ARTOIEREX, 72 AED 2 - 3FEHLL EOHHFIH 5 i
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ZRBFHT. 2o+ & T 2EUEREL T BIEX 1L Il SR
HARICKREZ - TRRE L 7o > T D 2, SMID TADABRE D 60. 5%1%, AED
ZAIDEMBEIZB N T O BRICRIEIH TE 202722 L X0 SMID TAhA
DL LB L2 5D S L EHECTH 5, SMID B3 OIMFEER AR, IR
Hh o3 EHTH Y | IEE RN B 2B A Ty, 2512, BRHMO
TANAFIEORRD IR U EEIRIC LY | iR ~EEOERSC, BIERMED &
KD LT, MR I EBEZOND, o, TADAIEYIRIEDH:
RiE, BEELITEOFRENEFRE RN Z EMIRZD Z L binE D,
L2>L . SMID B, ERERHANETH Y B HIEEITERAD 2 LN TERY,
IHIT, FE, BFEEO L, TADNARIELZ RIE L TR H 5720 (RIFF
[/l EEG-Video =% VU > 73 HFE EATHE) . IEMEZREIERB B 2R T2 2
EIIWNEETH 5,
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Table 6-2

Background of the patients in epileptic seizure

Epilepsy classification n (%) n (%)
R =T R
Classificati symptomatic - generalized 29 (35.8) (93.8)
assification e :
of epilepsy™ Iocall?zl(e)lfiztr:]-lrc(;al_ated 00) Idiopathic 0
idiopathic - generalized 0 (0) ©
Unclassifiable 5(6.2)
partial 23 (28.4)
. generalized 27 (33.3)
Outline . . .
partial + generalized mix 25 (30.9)
Unclassifiable 6 (7.4)
m partial (Total n=65)
simple partial 3(4.6)
complex partial 26 (40.0)
Type of secondarily generalized 36 (55.4)
epileptic seizure™®* = goncralized
(Total n=79)
Details clonic 7(8.9)
tonic 28 (35.4)
tonic-clonic 24 (30.4)
absence 15 (19.0)
myoclonic 3(3.8)
atonic 2 (2.5)
Frequency of epileptic seizure n (%) n (%)
Average = SD 3.7+£79
median 0.4
Average .
maximum 52.5
minimum 0
Seizure number 0 32(39.5) s_eizure(-) 32
of times/month in 6year  (39.5)
(Dec.2009 - 0.1-0.9 13 (16.0)
Nov.2015) 1-4.9 6 (7.4)
Details 5-9.9 17(210)  seizure(+) 49
10-19.9 3(@37) in6year  (60.5)
20-29.9 2(2.5)
30= 8 (9.9

* . Classification of epilepsy, epilepsy syndrome and related paroxysmal disease (ILAE1989)

** - International classification of epileptic seizure (ILAE1981)
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AED (2R84 %% &%, Table 6-3 [T~
AED OFERAIFEIL 2.3 = 1.1 #l(mean + SD) TH -7, 2 AGFHIEK B %L
32. 1%, KWV THA 28. 4% Th o7, £72. 3HIPFH 23.5%. 4 FIPFH 13.6%.

[Z5F-6 AP B 2 1. 2% 5 STz, 245 AED X, 01d AED (86. 1%) |
Newer AED (13.9%) &, 01d AED OfE 2N ERIAICE 0> 72,

BRAORE SRS T, VPA (28.9%) >PB (11.8%) >CBZ (11.2%) DIETH
o7, B FH 0> AED 13 VPA (47. 8%) 73 fie & 2 7> o 7o, AED BFIRIE 21T © 5
FeE DPFH NZ — NT7B D Hivie o Tz,

ARBETO AED PF%EL CE¥IX 2.3 Al) 1%, fllEEE > SMID BEFBT O PFH AED
O(CFEE) 2,19 - 2.4 ) P CRIUEBSRD bivie, —JF, BRAHILIEED
Jid o A7 92 TWRMET A AETO AED ORI, FEE 1.6 -2.0 FI T,
A2 50% & 88 2 TV D & ot % BN | i & i 5 &, SMID O
TADAEEIZBW T, ABD FHENZWVEAIARD bz, 202 &%, KH
JFE W BE (early infantile epileptic encephalopathy with suppression
burst : EIEE) X° West syndrome 72 &, #HaM TAMAJEMBREZBEAET 2 SMID
MENZ EN AED PPN S RO2ERTHL EEZXBND, £z, SMID T
AT A TIERIERL O N SV FEARIROFEL S b2 0 —[K O ARtk
ThHhDHZLaBRT L LITTER,

5 S a7 AED OFEEIE, ILH B MRE T LT D RO TADASRE L
CAHm T o7z, SMID TIEEMFEIE, IRATRIENZ N &2 NICE T A R
TA v LERRIZ, VPA S first line & LTHH I TWD EE X LND, —
Ji. PB OBERAEIG @AW &1, SMID I EBEE COMFET 5, IRERIC x5 &
RAEFER D EE L COELER—RTHhL EExOND, SHIT, HAEKT
[ZHIE LT CADABZN T L0, BRIRIIIZETEIR TAMA D first line &
LTHEM S TWS PB elixil AIS PB OAEIGEZ®m< THH KN THD &
EIBND,

Newer AED (Z- DU NTIE SMID TANANTH T DIEBIHE LT BT o ANZ L <,
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DEOERFNLISH DB DD, £77 SMID TANANIEBIT HIEo RER S 5T

VNP Y,
Table 6-3  Background of the patients in relation to the AEDs
AEDs n (%) n (%)
1 agent 23 (28.4)  single agent (2%;’4)
2 agents 26 (32.1)
3 agents 19 (23.5) 8
The number of 4 agents 11 (13.6) Polypharmacy (71.6)
the use AEDs 5 agents 1(1.2)
6 agents 1(1.2)
Average + SD 2311
Average me.dian 2
maximum 6
minimum 1
. Newer AED 26 (13.9)
Outline
Old AED 161 (86.1)
Valproate sodium (VPA) 54 (28.9)
Phenobarbital (PB) 22 (11.8)
Carbamazepine (CBZ) 21 (11.2)
Zonisamide (ZNS) 16 (8.6)
Details Levetiracetam (LEV) 15(8.0) Newer AED
Phenytoin (PHT) 14 (7.5)
Lamotrigine (LTG) 11(5.9) Newer AED
Clonazepam (CZP) 10 (5.3)
Use of AEDS Clobazam (CLB) 8 (4.3)
Others 16 (8.6)
(Total n=187) VPA 11 (47.8)
mono- CBZ 6 (26.1)
therapy PB 3(13.0)
(n=23) PHT 1(4.3)
ZNS 1(4.3)
CczP 1(4.3)
VPA +PB 4(6.9)
poly- VPA + CBZ 3(5.2)
therapy VPA + PHT 2(3.4)
(n=58) VPA + ZNS 2 (3.4)
Others 47 (81.0)
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THEERE ) & TCTADAZIEFEE ) TAED BF %k o BIFRZ2

HUUER  EREEE & SMID TA A DRI

L7,

fi % Fig. 2 127”9, severe SMID (T mild SMID & tb#z L, TADAZIEREE
L OVAED OO BN A EIZZ W (P0.05) Z &EAVRIBR ST,
PEE R (REHHE) & CTADARIERIEL, AED OF HELO BRI, HAEE D &
WEE, TADARIERED % < . AED GF R HEINT D23 5 - 7=,

< Mean seizure number of times >

number of patient

P <0.05

=
c
60 - g
50 - 5
40 - £
30 - S
20 - B
10 - £
0 o
severe SMID mild SMID §
Yokochi classification ‘ A
< The number of AEDs >
P <0.05
number of patients I
60 -
50 -
40 -
30 -
20 -
10 -
O ]
severe SMID mild SMID

Yokochi classification

Fig.2 Relations of disease severity and each factor
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EAET BT CTADNAIK L SMID TAhA DOEE

AED (Newer AED addition £ & 01d AED alone #£) & [CTADAFEVETEIEEK ],

FAED ff %) DBIfRZRME L7z,

fE 9% Table 7 |Z/~kJ°, Newer AED addition f{X 01d AED alone #f & LE#E L |
T AW ATEAEREE R O AED OOF B AEICZ Y (P0.01) Z & &R,

SMID TA A TiE, AED EHZAZ 2 & K V| Newer AED addition £ & 01d
AED alone #£ AED ff AR D Lk 24T - 72,

Z OfEF, 01d AED ZZAIPFH L THHIMED a2 b r— A B3R+ 8810,
Newer AED 2818/ S 20 23 & o 7o, BFHERAEN 2 < 70 % 2 & TAREAREM.
RITEFH O, £ D AED BRI TH L0 EFHIECE 720, —KD/NEDTA
A E 0 BIEREDEE LU SMID TANANEIR T 5705 18R L R A S 37,
T& IR HEANYL - B L7z TADAERDIREORMZ | AT
iSRRI nide 6720,

Z DT OFHMFEREIX, BAED & T AL SN b DT/ <. BTN
TV SMID & 5 ek b AED ZRIBFRMEICIR AN > TLE 5 Z Lid, ek
BhWEobd b, Lo, BIREBIED SMID TANAFEMRE kR L TR
WHDTIEARWTZD | 772 AED O FFEIE 2 R L TS BE DR B 5,
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< Number of mean epileptic seizure >

New AED addition group

Old AED alone group

times number of patients (%) number of patients (%)
0 0.0% 58.2%
0.1-0.9 0.0% 23.6%
1-4.9 7.7% 7.3%
5-9.9 50.0% 7.3%
10-19.9 3.8% 3.6%
20-29.9 7.7% 0.0%
30= 30.8% 0.0%

< The number of AEDs >
New AED addition group Old AED alone group

agents number of patients (%) number of patients (%)
1 0.0% 41.8%
2 3.8% 45.5%
3 50.0% 10.9%
4 38.5% 1.8%
5 3.8% 0.0%
6 3.8% 0.0%

Table 7 Comparison between use AEDs (Newer AED addition or Old AED alone) and

each factor

Both Tables
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Newer AED iBMNFTH4 D T AN AFAEEE OHER 2 it Lz,

fE % Fig. 312”3, SMID 26 AT, Newer AED iBANR(# 6 » A MO TA
INAFEAERIS Z P22 & 2 A Newer AED 2B H-9°% 2 & TTAMNAFIEELE
IHAEICHED Lz, (P<0.01)

P<0.01

Number of epileptic seizure

60
50 :\\\
l\\ \
40 \I
%
30 “§§§§::$§;;§EEF\‘
20 k \.
10 .
—_——— m—
0 : —_—
Before (6 months average) After (6 months average)

Fig.3 Changes in the frequency of seizures after the addition of Newer AED
(n=26) (paired t-test)

36



Newer AED OB IN#e 513, A E IS FEAEEEU TR S o, Z OfERIL Newer AED
(T HEEYED SMID TAMAFTIELZIHI TE 2 AN TH L Z NP LN L R o7,
0ld AED OERIEFFOH LT, Na', CL A A2 F ¥ K=< GABA 4% 2 Tdh 5 03,
Newer AED |33 LWMERKER (LTG : N B Ca*" F ¥ 3 LPHE & 7V & 2 VRO
BEPNHI/EA . LEV : synaptic vesicle protein 2A (SV2A) IZHEA L. fHiAnEE
WEOFEEN) 2/ L TWD, O LWEREF 8GO SMID TAM A
FAEOMFINRIZEHEGE L TWD B HILD,

BLIK. Newer AED OZ <X 3AIH. 4 A BITEMEE SN D HERZV, SMID
TADAIT Newer AED WA THDH Z ENFEAIND Z L2V, 5%ITFH
2B DR 01d AED & OB KD BN T HEFEX LD,

— KD TAIPAARIRIZE VTS AMFET Newer AED & EZE LIZEEANIL, A
PEIZ DWW THx OF RSN ST D 2 230 SMID TAMAIZEIL T
FITE A ERENR, ARBFFETIE, Newer AED 23, SMID O #EAMET AN AIC
5t L CHB A THD Z LB LMT LTz,
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FONET /N

ARETIL, SMID TANAITHR U TEEMETH D Z &3, ABNIRoT, F
72, Newer AED [Z SMID CA DA OFIERIEZ A B SH iz,

BURTIE, SMID TAMNADFEa Y ha—/FEEL <, BESZOZEEDR
Pl R L 272 LTV D EIEF W, £72, BHBEIEIXEED TAAFME
Diffgeld, SMID BFH D QLK T/ &, ADHEHERK L7202 LR HER SN D,

Newer AED |X, HARTHAGRIN T O H E D FFREDRME L TWienzd, BAR
ANTOZET U ANDIRNT &R0, RAOBIEROMBL, o> AED & OHAAF
L MR EIERAEE S WV D L BT LU AED OSERIEDE 2 FFEIC L . AL
ZleHOLIYBIMLDRPOTRZIT NN, ZOBREZUETLHZDIC, =
ETURAEHBEL TV RERNH DL LB X D,

Newer AED DZ2 4 « F2MMEDH TOFRIAF 2R T 52 LT, S HIT SMID
TANADOIEYIFRIE S | BRPOAEDCFEMTED LT HZENLETH
5, EHEbIS,
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Sopee —

%

=g
HIEOHEER - FIZBIT5
e A N L RARIE L TANATRIEDOHER

KREONKIZDOWTIL, Journal of Clinical Medicine Research 2016; 8:

437-444 \ZRBHEHTH D,

I, TEVERRETE (ROS @ reactive oxygen species) DumFHIFEH-CHIRA /)
DR TIZ L Db X L ADOTTHRREEIX, ZILDEED AR BT, &L=
PRIG B Y O~ T e Rk a BB LTV D 2 E Rl T S Tn D
TAMDIVEEIZBWTH, BEIO 7Y —F DhLpEA L T & 5 kg fikiE
ERFE O L 7o TN D,

BRI T, SMID OHEEATE T AMARIEERERD ARD {5 Creflca v
=52 LIZIHRADRH D Z 2R LT, LAL, Newer AED Z3BI13 %
L. CADPARERRERBEICBLDSED Z 2R LT, —BOTADADR
A IONZ R D &L SMID TADA LA b LA L OBERHEII SN D, K72
HERIZR R RN A STV R, BHAME T ADAIZ X D RIEOKIL. ERNER
fEA ML RAAR L TS D TIRIIMFEE P HE S5,

AREFETIE, SMID TADANZEBNT, [TTADARIELBRIEA N L ADEE) L
M b A b L A~=—H—3, SMID TANADTH% TRIK 7L LT, BRISHT
XD AREEART AL, ZEHHME Lz, d-ROMs & BAP, FE7-AKEMEHT
BIECMETHLT N T IV EEHBBIEA NV A —h—& L, BTl
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B ik

BEARTTOOLRBEEE L ¥ —I12201544 A 1 B2 5 20154 12 A 31
HORICHEBEARE L7z, TADAZ AL TV D IRESR LV FEDOREZ55
TLDOTESMID 43 NEREH L L, EIELICHE S,

PRS0 BEE R L LT, MARER (Film, MRl FRE) . FEHTANA
FEAEMEE (2015424 A 1 B226 2016 4F 12 H 31 HTO 1 » HXEBEH) OHEAE
i LT,

YT NRBUT, TAMNARIERCTRAFE R, BAERBRETITRV, W
W E M O A - WA G581 GOFAT6 W) ISR 2 BB L 7=, MiEEREE 9
Iy T—=70 by 70k 2410 CAPREPES,  HA0D (27T 3000rpm T 10 43
MO BE L, ~ Y g E S, ZomEFR O, d-ROMs, BAP, 7 /L7 3

CEAERE LT,

(£
Mt A b LA Lid, ERO “BiL” RO d “Pi(L” ROSD/ST 2 AN
. BT RSN TV S IREETH S,

[d-ROMs test Z¢/H L7-#EH]

LA DL RAZRET D720, flix O~ —H—PFELTND, DR
T%. 8-hydroxy-2-deoxyguanosine (LLF, 8-0HdG LHE7) I%. MEHMIZE
ROFHINTODEBEA NV A= —D—>Th b, 8-0HdG I%, ThifEx
o3, REMBH L CIHREBAICAERNEEIA LA ZFETE LR RZA L
TWo, L., REFFEO XIS SMID B I1X, B FAIPER AN EE T H 2 7= R
TR A b L AJEA ATREZ: d-ROMs test ZERHT 52 & & LT,

7%, IMAE d-ROMs & JR 8-0HAG DOPEAER 9, d-ROMs & FE1 A v ik
(ESR: Electron Spin Resonance) DIEREH Vi, HHBIL T\ 5,
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[AEHE]

Md-ROMs test (2T

d-ROMs test X, 7 U —F UV HINVDRIEHTHLE Rr bt xR
(hydroperoxide) Z{IET % 71E T, HALIL U. CARR 28 VxS 41, 1U. CARR I
0. 08mg/dL ® H,0, (ZfH%S 3 5,

b R LAy R, bS58, 7 /R SRR S e T 5 2
EEv e FerdFy Faid, KNO7 Y =7 Ok vE (BRI o
AR L2 D,

BMBAP test (ZDUW T

BAP test (X, 7 U —J VW NIZ LD, b bl SEZ LD L 1E LT, =
MR 5 Al ~DizE T 1 &2 RE T 5 HiET, BALX pmol /L AHWSL D,
=AMEED D A~ DB T IINENEE RN T Y —F D LRERENE N

ZEEY, ML DOREL 2B,

[ e ]
Bd-ROMs test
R-O0H + Fe** — RO" + Fe’ + OH R-00H + Fe®* — ROO" + Fe*" + H’
RO" + A-NH, — RO + [A-NH," ]" ROO" + A-NH, — ROO + [A-NH, 1"
R—-00H = hydroperoxide
RO = alkoxyl radical
ROO" = peroxy radical
A-NH, = 2527 vE4 > (N,N-diethyl-paraphenylenediamine)
[A-NH,] = 7V HBEORMO LTI=T U NGA 4
MBAP test
FeCl, + AT (%) — [FeCl,-AT (Hf) ]
[FeCl,~AT (35f%) ] + BP(e-) — FeCl, + AT (fEf) + BP
AT (fEfh) = EGAOF 4T VR
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FeCl, = —fligkME CGEILEE 80

[FeCl,~AT (FEta) | = ZfMEET 4> 7 VB OE G LI {bEW
BP = BP(e-) Dk L 7 fRAE D 155> F-

FeCl, = BP(e-) DIZILIGIT L » TH G- gkt (EALE—80)

[HI7E FiE]
O FHRE (TLr7 V)
M EHE# 1% LAboSPECT006 (HITACHI f, HUX, HA), RFEII VU F v R
ALB (BAERALZ, B, HA) Z2HAWC, 77 I UEERIE LT,
@A N L ADFEEE (d-ROMs test)
7 —F VA VEMTERE TFREE CARRIO DUOJ ( Diacron International #f,
Grosseto, Italy ) ZHWTHIE L7,
MAE 20 u L % pH 4.8 OFEMEIKA D F =2~ MIAI, BEEFI L7z (I
BRI EING Fet' b Fe¥ D3 yBlE) ., Fe®' & Fe* 23t b 720 | kot Fr
N AFRY RET Vax )7 (alkoxyl radical), ~ LA F T
71 v (peroxy radical) WM Inbd, WIZEABIZ v ET
(N, N-diethyl-paraphenylenediamine) % 20 u L ALBH Z &Ik W 7V —F
CANDI ae s OB RIS, R BO LTV INATF L LD,
OIZHRENRER L 2y M AOBEERHT AZL, 505 nm THARIE L7z,
HAAZIZ U. CARR 28 541, 1U. CARR 1% 0. 08 mg/dL @ H,0, IZAHYE 35,
@A/ DIEEE (BAP test)
7V —F U h VENTEEE TFREE CARRIODUOJ  ( Diacron International %t
Grosseto, Italy ) % FHWCHIE L7z,
BAP 17 mEs v (Zfl#EADREE) Z 50ul, F =y MIANRLS B
S, HENEME, HEF CRAREAZHE Lz, I 10 L Z2F 2
v MZANL, BAE LT, SH6ICFaXy Mad—FXF v MIALL., 557
FOS S ¥z, BRICF 2y P Z2GEFHIAI, 505 nm THFAE L7z,
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HALIE pmol /L Z iz,
@WEE{LA N L AFE (d-ROMs value / BAP value)
RIERE R TOMILA L AARZRD 572, [d-ROMs value / BAP value]
= 7V =S U0 VE / Filgk))) % b A L RE] L Lz,
GFifE{LAE (BAP value / d-ROMs value)
HETCHONTIE LI, 7V —F U ickt L EOREGRE L
TERD D=0, [BAP value / d-ROMs value] = [Hifg{bs1 / 7V
—IUhVE] LY ZolkE Thigbi &Lk,

B EAEDOFHMIZ, Table 8 (T~ 7HM HHE A FH W TR 247 > 72, d-ROMs value
< 320 U.CARR, BAP value =2000pumol/L ZIEHMHE Lz, IEFELUAMIAET
B E LT,

HERTFAIUMRNTIZ, d-ROMs B> BAP fiii & | PRI, JRR A & OBE X Chi-squared
test Z MW, Filin, TADPARIERE, T/ 7 I ROBEA B LA LT
FR{LRED B Regression line Z JHVWNTH#MT L7z, #EaHRHTIC IS T DA E K
WM 5% & L, 5% AT &K M CclEHY & L,

AP FROFERIZHT=0 , BERT+FOOLRREEE ¥ —mEZESD
AKRZFFTZ, SMID ANITERF RSP WEEZR %, FEICCEICTHAL, REx
G L7, AESHE LV SN T —ZIIEANRRETE 2V E S ICEAL
L. MU0 BE S v a—2 TERR - ffT L7,
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Table 8 The measurement evaluation standard value of d-ROMs test and BAP test

md-ROMs test

Evaluation Standard value Unit
Normal range 250 - 300
Border range 301 - 320
Low-level oxidative stress 321 - 340
U.CARR*
Intermediate level oxidative stress 341 - 400
High-level oxidative stress 401 - 500
Very high-level oxidative stress >500
mBAP test
Evaluation Standard value Unit
Normal range >2200
Border range 2000 - 2200
Slight lack state 1800 - 1999
umol/L
Lack state 1600 - 1799
Severe lack state 1400 - 1599
Very severe lack state <1400
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W R ERE L d-ROMs. BAP OH|E RS B

ARG R % Table 9 (2”7,

BHEOERNT, 27.3 + 8.9 % (mean + SD) Th o7~ H/ EhT 5%, Frbh
(345 7k, TRAEIT 28.0 i T o7z, MERNEIENE 29 A &Mt 14 ATHoT,
Z O FMERBITIPERREL S 21 N (48.8%) &b £ < | IREEEMIERERE 5 A
(11.6%) <°, TAMAMMIERELE 3 N(7.0%) TH-o7z, 1 » HIEEDOTANA
FEAEMIERIE 7.0 = 10.0 [ (mean = SD) T, fAc KAl 47. 3 [A], F/ME 0.0 [A],
RAE 3.3 BT, NTYIRRBHON, TAT I UfEIE, BERTFEOORR
WERBEE X —DHEEE (3.6 - 5.1 g/dL) O F[RAZ FEIDEED 43 AH 8
A (18.6%) THY . 35 N (81.4%) (TEMEMENOMEIHIE S L7,
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Table 9 Patients background and result of a measurement

(n=43)

. Mean seizure  Albumin
Patients Age*  Sex Main disease number of ok
number .

times (g/dL)

1 22 F  Hypoxia encephalopathic aftereffects 55 3.6

2 29 M  Lissencephaly 32.6 4.1

3 33 M  CFC syndrome 4.5 4.2

4 31 F  Cerebral palsy 7.0 4.0

5 31 M Acute encephalopathic aftereffects 5.6 3.8

6 37 M  Cerebral palsy 13.7 3.6

7 32 M  Hypoxia encephalopathic aftereffects 10.3 4.2

8 30 M  Schizencephaly 0.1 4.1

9 26 M  Cerebral palsy 31.0 4.3

10 30 F  Cerebral palsy 5.0 4.2

11 12 M  Cerebral palsy 0.0 3.6

12 5 M  Cerebral palsy 0.3 4.6

13 21 M  Hypoxia encephalopathic aftereffects 6.1 4.1

14 16 M  Theophylline encephalopathic aftereffects 6.0 4.6

15 26 F  Cerebral palsy 1.0 34

16 42 F  Hypoxia encephalopathic aftereffects 131 34

17 16 M  Cerebral hemorrhage aftereffects 3.1 4.3

18 27 M  Cerebral palsy 15.5 3.6

19 30 M  Cerebral palsy 3.3 3.7

20 15 F  Cerebral palsy 6.1 3.2

21 36 F  Cerebral palsy 13.8 4.5

22 23 M  Cerebral palsy 0.1 3.7

23 16 M Arthrogryposis 3.3 3.9

24 28 M  Cerebral palsy 0.0 4.0

25 18 F  Meningitis aftereffects 3.3 4.3

26 29 M  Hypoxia encephalopathic aftereffects 0.0 5.1

27 37 M  Cerebral palsy 15 4.0

28 32 M  Epileptic encephalopathy aftereffects 24.9 4.1

29 22 F  Cerebral palsy 0.6 35

30 23 M  Lowe syndrome 0.5 1.8
31 10 F  Epileptic encephalopathy aftereffects 3.3 4.1
32 27 F  Epileptic encephalopathy aftereffects 4.3 3.7
33 23 M Cerebral hemorrhage aftereffects 0.6 4.0
34 24 M  Cerebral palsy 2.9 4.3
35 32 M Cerebral palsy 0.0 4.0
36 36 F  Severe mental and motor retardation 0.8 3.4
37 44 F  CFC syndrome 0.2 4.4
38 45 M Cerebral palsy 2.6 3.9
39 31 M X chromosome abnormality 6.1 4.2
40 38 F  Cerebral palsy 7.9 3.5
41 27 M  Cerebral palsy 0.0 3.9
42 36 M Cerebral palsy 47.3 4.3
43 25 M  Dentatorubural pallidoluysian atrophy 5.3 35

*  Age of the measurement day
**  Sample same as d-ROM, BAP measurement sample
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d-ROMs test & BAP test OfEH % Fig. 4 17,

d-ROMs test TiX, 14 A (32. 6% ) IXIEFE Tod > 7223, 29 A (67. 4%%) 1L M4
d-ROMs fE2 W R EEZ R L7z, —75. BAP test Tid, 40 A(93.0%) 2 IEH{H
Zos L, MUE BAP EAMEWEFEZ R T S DIL 3 N (T%) DA TH -T2,

A) d-ROMs value

= Normal range

m Border range

m Low-level

® Intermediate level
m High-level

m Very high-level

B) BAP value

= Normal range
m Border range
m Slight lack

m Lack

m Severe lack

= Very severe lack

Fig.4 Result of a measurement of d-ROM test (A) and VAP test (B)
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EIUET A& IKF & d-ROMs fE. BAP fi & @ BEE 4

AR EMERHRE S LT, KT & d-ROMs fE. BAP fifl & O BIEMEIZ DU
T, T & T o 7=,

PERI, AR, JRERE S B A b L AREE OB A BRE L THD &

PERI : d-ROMs value P=0. 96
BAP value P=0. 50
(Chi-squared test)
Ef : d-ROMs value P=0.11
BAP value P<0. 01
(Regression line)
JFZ AR : d-ROMs value P=0.27
BAP value P=1. 00
(Chi-squared test)
DR TIH o7z, Hn L BAP HITAHBBRI RO S, Ml /2512 oM T,
BAP fEITR T L T iz,

BFET R L d-ROMs ., BAP fl & DBLEMEIZ SOV TR 21T 272 & 2 A, il
& BAP fED I, HEADOMBE (r= -0.496, P< 0.01) #7897,

s & & HITEREA bV RAARAHRT D 2 Lid, —RICk<mbh Tk
D ERRBIETH D ™, SMID D TANANTEBNTIE, MERctES 7V —F 9%
VEOENNIERD R T2 b IO T 2RO bz, Lichii> T,
SMID BEZICBWTH, ML & BITERIEA b L AARHIIAE LT TN D 2 & DVRIR
STz,

LU, abfli7eflEMEE 2 CTHD L, 43 AH 40 A (93.0%) %3 BAP fEO E %5
ENTH Y | IiEsIZ K0 HURRAE R T I 2 A3 H 5 & DD, BAP fHAMEV 52
HHEETTRIBEHEIL T%DHTH 2120, AIFFRIZEBNTRE < BETHIA
T T enwWeEBx T,
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WIZ, SEETAMAFIERR S | Bt A b L AREDRfR % Fig. 5 IR,
d-ROMs fE1E, FHITAMAFLIERIZL & IEOMBI (r= 0.615, P< 0.01) Z/RL7-
2, BAPE & O, MHBEBEMRIIR SN2 oo, BBEA b L RAEEIL, SEETANA
HAEREIEL & EOMB (r= 0.674, P 0.01) 2R ENiz, —F, Hligbreis, F¥
TAAFIEREL & A OB (r= 0. 576, P< 0.01) &R L7z,

ZORERIF, TANAREREEINCLY, 7V = VU &EI3E8ind 5
D, FUALRIFIERT-N, b A B U REEEINL, UMLK T4 5 2
EERIEL TS,

SMID TANABETIZ, — O TADLABRE Y [, TADARIEIZE ST
BAb A N L ADENT 5 Z RSz, o, TAPARIEDEED IS
HE7 V=T THNENH R, BRLEBIML, FURLRRITR T 3 2 m 2R
SN/ L XD SMID TAMAIE, BRIEA T L RIZEEE O THHREATHLHZ
&R S T,

S HICPEERERI D EEHCAD RN TH D720, TANARBELENR
WME RIS D SMID BB Tl AED IC X 2% fE= v b r— L icBfR2 <, BTEN
IR LA N U RABEEREWNEHERI L T2, L L, RBFERER TR LIZE 91T,
SMID B DEE{LA L ABED X=X T4 3b & EEmnbi Tidle <, Bk
PP RE L. TADPAREREITEKAFEL TWD Z ERHLMnE o T,
(Fig. 6)
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Fig.5 Relations of the mean seizure number of times and each measurement
(Regression line)
d-ROMs value : r=-0.615, P<0.01
BAP value : r=-0.192, P=0.21
d-ROMs / BAP ratio : r=-0.674, P<0.01
BAP / d-ROMs ratio : r=-0.576, P<0.01
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M7 V7 ML BREA b LA (d-ROMs, BAP) OBEf%% | Fig.6 (257,
d-ROMs fEiZ, 1EDOFHES (r= -0. 100, P= 0.52)
BAP fEI%, A DFHE (r= 0.028, P= 0.85)
fRfb A b LU AL, EOFB  (r= -0.061, P= 0.69)
Pl bERiX, ADOMB (r= -0.114, P= 0.46)
o LIZs, B2TOIHA T, AERMHEIZERD biknoiz,

AEE P, B v~FHRED BAP LIIET LT I AEICHENRD b
TZEmELTWDN, AHZETIE, MIET V7 I i & BAP value [ZFHERITRE
HHNIRNoTn, T OFRERIT, SMID TANABE LB v~FBE L VIR

BERICE ST, ZORIITHERELTZOTIZRWNEE X 5,

—HRENCEETSIREE TIX, MIET LT I AEMEN E SN TV ARG P LAk
(2, SMID (TRRE AR EIRETR IC L DR BEIN L2, 2IRMICIKS
FTHY, BMI (Body mass index) FMETHERENZNZ &bt ™ ST
W5, REFEOFEREZHERT D L. FIHNCT VT I UPMREREE b FE
LTV, SEOCBRFEITRO LT, BRI, EEETRL Y EFEVE
(3.6 - 4.0mg/dL) Z/RLTWHEEN 18 N (41.9%) TFfEL., FEUEMELIT &
Bt 5 & 26 A (60.5%) &FELEE DTV,

LrL, AEEITRD bR ->72h3, d-ROMs fERESWIZET VT I ED
i<, d-ROMs fEMEVIE E T VT I AEEWME A RS S, BAP EIXE W
EET AT I AENE L BAP EBMRNEE T LT I EMRVMER SR B
foo TOZEXD, MBET VT I AMEREIRPPARNZ & D ARAETHRE RO T
HIZ72 o TWAHDTIF W I D,

MEE7NT I EZEET T2 2 &1, SMID TALABEICBN TS, M
TNT I URSNRMETIEEE & U CTEAICE < FIREMER S D, 20T
PR R AR 2 IS LIRRIBRTE 2 103 70 OB EO TRP, Hld 2 55#%
DM DOBGE LR D Z ENEE L 2D,
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Fig.6 Relations of albumin and each measurement
(Regression line)
d-ROMs value : r=-0.100, P=0.52
BAP value : r=0.028, P=0.85
d-ROMs /BAPratio: r=-0.061, P=0.69
BAP/d-ROMsratio: r=-0.114, P=0.46
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d-ROMs value & BAP value OBf%% Fig. 7 1Z/”R 7,

WA B AR B BEARIE 72 < (r= —0. 160, P= 0.87). d-ROMs value Z3HE/NL
T BAP HIZIZIE AR RN ERFBO I, DFE D, SMID TANLABFI
BWT, 7= VHVENMEML TS, JUBRLIEIRZNATHND ZEBHL
meieoi,

T 2 2R AR BB B SOMR I T, d-ROMs i (7 U —F /L&) & BAP i

(FUBe b 1) 1ZBEE LT b4 2 %9 A3, SMID CAMABE TIE, d-ROMs fE &
BAP fEIZZNZEIIMNL LR Ch D Z Eordhz, #6-7C, SMID TAMNAR
HIZBWT, d-ROMs fEICITRE <A G2, BAP HICITE A 5 X 7 ME [
WD Z &%, BAPEOLRFRICIZ, NIRMEHEREE LS DR F B L T D
EZEx LD, HIKFORREMELE LT, AERF O carnitine JENEEL T
DO TRV EHEEREIND,

ZOEME LT, SMID TANABE TIL, AED Th D VPA ORKEE G, #%
B2 K HIK carnitine MJEIT, carnitine fFEIRIEN S AT TWS Z &
) carnitine IIHIBMEE ™ L LTHMBA TN D Z & carnitine 51T
£ 1 SOD (Superoxide dismutase) . catalase, glutathione peroxidase 72 & ?D .
PR LEER ORBINTHET D L WL ) bbb D, RFFROXIZREF S, VPA
BT 33N (76.7%) . VPAIEFGEEIT 10 A (23.3%) ThHH ., FERE
BT 20 A (46.5%) . REIORBEFIL23 N (23.5%) Tholz, ZD7d,
carnitine BF|Z OB IL 21 A (48.9%) | FIEOFHEF I 22 A (5L 1%) &
carnitine JFHEIG A HCE K FEL TR Y AEIO X 5 2 fiiR b ORI,
carnitine 23Bi> > TV 2 AIREMEDSHEER ST,

7235 SMID TAMAEBE D K 5 72 Z kY carnitine RZ Z 5l 3 2 720121,
carnitine 2y H DO carnitine (C0) ZMPETHMLEMNH D Y, carnitine
SYEORIEICITY T DEESRNC L DMENKETH Y . B HOm
THEICOT TE D DO TIER Y, TDH, KK TO carnitine #5544
ML, M carnitine [EZMERT 2L G I THY . M7 o E=TED L
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FRTHUTHE D Bl IR EOJEIR, carnitine 2NEA SHTWRWREGRTE
FORMEGEE TG L, BRERIICITONL TS Z ERHRTH 5,
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2 2

L 2 L 2
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g o0 o .
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= % S o %o *
S ¢, * S
2 2000 . a4 -
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d-ROMs value (U.CARR)

Fig.7 Relation between d-ROMs value and BAP value

Regression line  r=-0.160, P=0.30

54



HAHET /R

SMID AFH 1T, EEE ORI EEN & EIREESE LA T 2720, BRNRE
BRENTE RV, 207D, TANAFIEORIESHIEFR ORLEOA K, I
FVNAMEFER & TAMNAIRREIT 9 9 A CEEREBIMERE . EFRE
PEFITEN D Z LN TE RN,

SMID T A2 ATl AED $5-12 13 0 BAERIFIEN R L Tz (seizure free)
BEN, B TANAERIRBICHKY . RSB T TRIEa S e —/L LI
EH LTI RW TS —2ARHASND, TOXOIREEIT, bbbl
TAMMAETED ) A7 B3 L ITBERREE A HBI L TWianizd, BRI
MIEFIZEETH D, BRI KE R TADPATE L BT 5 R BIEIL. &
MOEREEIHELH Y, LT, EERZBNTHEIR AR D 5T
AV

REENZIBWT, 67.4%D SMID TANABEIZ, BBEA LA EHBRD B
lzo FETo. d-ROMs [T TANARIEOKEZ KR L, TANAFEIEEERZ W
&, d-ROMs fEAN Sl 2 7~ 3 A BB O b,

ZOZ XY, SMID DTAMNA Y Fa—uZBiT 5 7% THIC, d-ROMs &
BAP I3FE IS 223 MFEIE & 22 0 | BRARIGH T& SRtk &R Lz,
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A
HIELDEEER FTANAICBITAEBEA R L2 b
TP CAMNAIEDO L 2N - B ORET

REONKIZDOWTIL, Journal of the Chinese Medical Association 2017;

80:19-28 (IZHWEHEH TH D,

B ARD T An AR, 01d ARD WEFEICOT D H I TEX =25, 2006
LR Newer AED 23k % LGRS, RIBELODOH D, FIUT EOERA RS
DG RDFELR S HARNIZB T DN /N — T A7 A% % Newer AED
O EBM 28, D LFoEHENTE7e, L, EEOMIEDESZ -k
D SMID BH TEHEHT 2 TAD AT 2 @S ITEIR L LT 72, £ 72 Tanuma
B X, MERREE S H SMID B & 8-0HdG 2 AV =FR{b 2 L 2 DR &
HLTWD2S, SMID BEDTAAFEIEL, d-ROMs test, BAP test Z M\ T
b2 b LR & DR EMEZ T L7z b OITRIEHmE STV,

ZITARETIE, FELECTHLNE RS, SMID BEDO TANAIZKHT S
Newer AED OFZNWEL | == TH LT/ o 72 d-ROMs & SMID O TAMNAFELE
OB DVT, Td-ROMs 23, SMID TAMNAIMIEIETHHEIZE L L USHTE
D ERGINIT DI LR BRI, T - BRET AT o T
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B Tk

WER+FOOHLRBEREE X —T, ABBEEIT o7 SMID BEF T, T
Az EPEL T 01d AED 239 TIC# G-, & HIZ Newer AED ZB/NMEH L
72 27T N&XktGe e LTz, Newer AED ZiBMN#., 6 » ALUNIZHIE L2 BEITHEXD
PEEIE D B RS LTz,

FEAT R e RRIE, AT 2006 AELARREIZAKGR S 4L72 AED ToH 0 | HEFRAYIC HH#HESE
FEDEN ®Lamotrigine (LTG) . Levetiracetam(LEV) % Newer AED @ 2 #l& L
7o

DGR, BEERE LT, WL T, RERER. GOME (BHRE. T
fe. OFFEE) . CTADADEE (TADA, TADAERERER X OBERSEMEE

D43% (ILAE 1989)) | TAMAFIERL (T A AFIERLE R 5388 (ILAE 1981)) |
i Fl AED D% & Fi¥H, AR L7z,

EMOTMBER & LT, TEEARkE & Pkl THHEFRRBBRLZ0
N Zid L7, AEDFSIIMedDRA ver. 18, NI HS X4 L=,

HMEOEEFMEE & LT, Newer AED :EMFTZZILEIL 6 » HDTAD
PSETERIBOHERS ) & TRRTLEE | IC W TR Lz, SRCEE OFHmIX
75% =response ratio (Marked improvement). 25% = response ratio >75%
(Improvement) . response ratio>25% (No change). BN (ZFEA/ERI%L 23 E 0
(Aggravation), & L7z, Z ZT® I[response ratio] &i&, Newer AED iB0f
%D TAMAFIEOWD FE 2 BRT 5,

d-ROMs, BAP OIETHEIL, H=m LA CEZE Wi,

MEtFrfETE LT, AR X VSO Newer AED ORZENEEHENEDT —

ELHEX VS S ILZ d-ROMs ., BAP fEDOBILRZ f#HT L7z, Newer AED 5
AT DO TAMNATEIEOHERSIL, paired t-test THE&4T-> 72, d-ROMs fif & New
AED @ response ratio ORHE#EM:IL, Regression line &V /o, #FHEHTICH
T HH BRI 6% & L, 5% RIS EFRITHEESY & L,
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AWEIL, fER+TFOOLRRERE L ¥ —MEEBXDOEKR LG THE
i Uiz, SMID A NITEBFRNINEE R 2 FEEIC GRS TR - REZ RS L
oo MAESLPHELVEONTET —ZIZBEARFETCERWE D ICELA{LL, s+
LY VEES T oy B a— & TR - fi#AT LT,
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B MBREELEFHPICANAERDE R

BELS B % Table 10 127”7,

(PRI 1%, B 70.8%. otk 29. 2% CHMEOEIG R E o T, T |
27.0 £ 7.3 % (mean =+ SD), HRAEIL 27. 0 i CTH o7, [TIHL | 1 TIMERREE
2 44.4% Theb £ < RBEMEZRBEE (11.1%) 0T AnAPERIE#% BIE
(11.1%) 72 &, 2 TORETHMORENEFICEDLLIER ThH-T-, —7H,
R EA R L AICKELSBET 5, & - FRES, ®MLE - BERF 2 EDATEH
T, EYERETPOBER ST, AREHFICEEN TR o7, [TAMA

YR TR, JEGENE — REREME T A AN S L TRIEDHE) TIX R
ERVERCIREFAE, SREMRIEFIEORE N LTz, — AdHT= D D AED fEH
BUL3 AN EIL 4 AIT.80%LL L& 7=, §fH 41TV % 01d AED |3 Valproate
sodium (VPA) 23% % % < . Phenobarbital (PB), Zonisamide (ZNS) DJIE G\ >
7z Newer AED i JHHPNRRIZ. LTG 25 11 A (40.7%). LEV 2316 A (59.3%) T
-7,

SMID CADAITHEHAMETH 5729, AED 22 A0 T 256032 MRS H
Do ZTDZ LT, AEDICEDAFEFRNPIHHT HZ L TQLMETT 57 LR
BHET TS, FRICSMID BFIZA RN TE RNV, BRLIEAFERS
HRAD T EINTERY, TDI2D, LM EARMENREV AED & FEHRE
% ORKE & T 5 72D ORBHFEHI IR A RO T E 72 %,

Newer AED (% 01d AED & b#E L, B LWVMEAMF 2B L TnD 2 L0, AEF
G2 & AT EHPEDN I AR IR AT L 722\ e E DR R R DR T D 0
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Table 10 Background of the patients (n=27)

Sex Male 20 (70.8%)

Female 7 (29.2%)

Average * Standard deviation 27.0x7.3

Age Maximum 39
Minimum 10

Median 27.0

Cerebral palsy 12 (44.4%)

Hypoxia encephalopathic aftereffects 3 (11.1%)

- Epileptic encephalopathy aftereffects 3(11.1%

Main disease Clzrelfral hemoprrhagz aft)e/:reffects 2( (7.4%;
Lissencephaly 2 (7.4%)

Others 5 (18.5%)

Available 0

Renal damage None 97
Liver damage Available 0
None 27

i Available 0
Comorbidities None 97
e . Symptomatic - generalized 12 (44.4%)
Classification of epilepsy™* Symptomatic - localization - related 15 (55.6%)
Simple partial 1(1.7%)

Complex partial 6 (10.3%)

Secondarily generalized 14 (24.1%)

Type of epileptic seizure*** T Tonic 12 (20.7%)
Clonic 2 (3.5%)

Tonic - Clonic 14 (24.1%)

Absence 9 (15.5%)

1 agent 0 (0.0%)

2 agents 1 (3.7%)

The number of use AED 3 agents 12 (44.4%)
4 agents 12 (44.4%)

5agents = 2 (7.4%)

Valproate sodium (VPA) 21 (32.3%)

Phenobarbital (PB) 8 (12.3%)

Zonisamide (ZNS) 8 (12.3%)

Use of Old AED ' Phenytoin  (PHT) 6 (9.2%)
Clonazepam (CZP) 6 (9.2%)

Carbamazepine (CBZ) 5 (7.7%)

Others 11(16.9%)

* : Hypertension, Diabetes., Hyperlipidemia. Kidney disease. Infectious disease

*#* . Classification of epilepsy, epilepsy syndrome and related paroxysmal disease

(ILAE1989)

%% . International classification of epileptic seizure (ILAE1981)

t : There is overlap in a value
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FUUET BT TADATED M

Ak %2 Table 11 (237,

HANFIEDOWNFRIL, LT6 T2 A(18.2%), LEV T3 A(18.8%) TH o7z, ik
HEIAEEFR 3 A RALHHT 2 AThoTe, AHEFRITHMTH Y hik
(Z &V L7z, Newer AED D 6 » AHESIHRIL, — RO TADABEEZMNZIZL
TRk & b % & LTG 1X (81.8% vs 65%-70% ) & BAFCThH -7z, LEV
1% 80% LA LAk FTRE Tdb o 72 (81. 2% vs 92.2% ™), ZDZ & LV, Newer AED

X SMID TAMNAIZEBWT, AEMENE WV AED Th o7,

Table 11 Drug continuation rate

Number of cases

11 16

Withdrawal number of cases

2(18.2%) 3 (18.8%)

Withdrawal reason

Safety Adverse event

Drug rash

Mood change / Edema

Epilepsy

1 (9.1%) 0
0 1(6.3%)
0 1(6.3%)

Efficacy

Seizure number of

times immutability

1(9.1%)  1(6.3%)
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HERS % Table 12 127357,
BERZEADONRIZ, LT6 T2 A(18.2%). LEV T4 A (25.0%) TH-o 7=,
AEFELIID TR CTH D LEIRIEEZITH Z L7 <8 Lz, Newer AED D%
EHORF TR, — RO TADABE XU Ul BT & i LT b,
FNDDOFEFEGIRAERILLTC(18. 2% vs 21.9% ™), LEV-(25.0% vs 13. 7%
) L BICRERENIL D 0Tz, ENOIERICE T 2B FFLREHE ™D LIk
I 5 & WAL bIT, BIVEHZEBLRITIRBRIE OB LY TR> Tz (L6
55.2%. LEN:90.2%), ABIETIL, HERAFFRIIMER SN0z, ZD
FERIL, LTG & LEV (X, SMID BBHE D TANAIZEB W T HLZEMED @V AED Th
HZlEmR U, T2l WMANZBENZ W E SNDFEMED VI, BFHED
FAETICHERAZD, HERETE 220 SMID BEICBW THRIEAREETH -7,

Table 12 Adverse event

Number of cases 11 16

Number of cases of the adverse event
expression

Number of cases of the adverse event
expression (Total)

Withdrawal number of cases 1(9.1%) 2 (12.5%)

2(18.2%) 4 (25.0%)

2(18.2%) 5 (31.2%)

Contents of Adverse event

Psychiatric disorders Mood change 0 1 (6.3%)

Nervous system disorders
Epilepsy 0 1 (6.3%)

Somnolence 1 (9.1%) 2 (12.5%)

Skin & subcutaneous tissue disorders Drug rash 1(9.1%) 0

General disorders and

o)
administration site conditions Edema 0 1(6.3%)
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FIET BRI T A ATEDOHE)M

Newer AED OAZNVEREAMIL, Newer AED ;BIN5-Ri# 6 4 H D CTAMAIIE
[FEDOHERS & B ERE L Lz, 3 A% Newer AED A% 6 7 HFGHE L TR
REC B G-k & 722 0 | SR RERSN & LT,

Newer AED BN 5-Rit% 6 7 AM D, TADAFIEREOHER % | Fig. 8 I
F, Newer AED i:BAN# 5-#4, LTG(P=0.01), LEV(P=0.02) & HIZHREIZTAMNAS
TR OB B3BD Hivie, UL, SERICHEENEA L b Old LEV BN
D1 ANOKRTH-T,

2TO, SMID TANABEIZEBNT, TADLAFRIERENJED Ll Tk
7R3, SMID FBE OEAEMECANAEERET D L. complete seizure free O
JEBI S A S22 & XY, 01d AED |Z LTG, LEV ZBin 545 2 & T, F{EMm
HIZWRDEED Z LRI NT,

72 L. BRIMEOENZ &R ST Newer AED i BINEE G- 21T > ThH, TAM
AFAEIRIE 2 SE R D 2 LIXEE L v, REIORRZHBE 2 T, SMID TAM,
WL, WO TEIRMETH D Z LRSI,
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Number of epileptic seizure

(A)LTG + LEV
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Fig.8 Change of the 6-month number of epileptic seizure before and after Newer AED
addition. (paired t-test)
(A) LTG+LEV P<0.01, (B)LTGP=0.01, (C)LEVP=0.02

64



RRUCERE & Fig. 9 IR,

EMRUCGEE ORHIIIR D X 9 ITER LT,
ZHAUE - 75% =response ratio
e
A

AL

25% =response ratio>75%

response ratio>25%

BN T A AVTEVRRIE N

EELWESY THR)) L3 5L . LTG T 80.0%. LEV T 85. 7% A%) &
WO BT,

-

SMID TAMANZKET 5 Newer AED iBHNRE-IZ LV . TANARIERSEILEA
L. ERUGERE 13- 83. 3% & FEH

—

BT EING B RMESHER ST,
KWL TD Newer AED OfFEH kL, HAMEHSCEEF® 01d AED & & X #ix

TOMATIRARL, BEO 01d ABD (B G35 HECif o7, 4HE LA

7z Newer ABD SBAIMEG-C & 0 oRShie, MO UEEIL, 01d ARD & R 51k
MBEFF Td 2 Newer AED OB, 8L T2 EHEIS D,
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(A) LTG + LEV

0% 20% 40% 60% 80% 100%

0% 20% 40% 60% 80% 100%

0% 20% 40% 60% 80% 100%

® marked improvement ®improvement = no change ™ aggravation

Fig.9 The overall improvement degree. (A) LTG+LEV, (B)LTG, (C)LEV
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Vivaxl

HOSET BEA LR EFHPITADLAIED
M - A B

1% d-ROMs fifi & BAP I O FEAM HHE & . SMID T A7>A T Newer AED 4 3B #% 5-
L7BFEOHE XV B ONTHER%E Table 13 (2R,

M4 d-ROMs ffi%, Normal range & Border range % [IEHl|. Low-level
oxidative stress LA EDmfEA [BRHEE] L35, TOERIHED &, d-ROMs
EHEIE 6 A (22.2%)  BEEIZ 21 A (77.8%) T - 7=, MH4E BAP fEiL, Normal
range & Border range % [E#fE ], Slight lack state LA LDz [H 5 i)
T D, EOERITHED & BAP EHFEIX 26 A (96.3%) . BFEIZ 1 A (3. 7%)
ThHol,

T DOFERD D | IMAE BAP 1L SMID TAMNAFIEICITR B S L2 &l L7z,
F 2T, UBOEH TIX, BtA L Z2~—H—& LT d-ROMs fEZ FHW 5 = &
L7z,
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Table 13 The measurement evaluation standard value of d-ROMs test and BAP test,

and as a result. A) d-ROMs test, B) BAP test

A) d-ROMs test

Evaluation Standard value Unit Results
Normal range 250-300 5 (18.5%)
Border range 301-320 1(3.7%)
Low-level oxidative stress 321-340 5 (18.5%)
U.CARR
Intermediate level oxidative stress 341-400 5 (18.5%)
High-level oxidative stress 401-500 5 (18.5%)
Very high-level oxidative stress >500 6 (22.2%)
B) BAP test
Evaluation Standard value Unit Results
Normal range >2200 18 (66.7%)
Border range 2000-2200 8 (29.6%)
Slight lack state 1800-1999 0
pmol/L
Lack state 1600-1799 0
Severe lack state 1400-1599 1 (3.7%)
Very severe lack state <1400 0
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AR L . d-ROMs fE DO PIRDORE R % . Fig. 10 (257,

d-ROMs fEDIEFE & REMHE A LB L7z L 2 A, ARETRBD LN -
7= (P= 0.55: Fisher’s exact test), —7 . AEFEFRFBEIEHITET d-ROMs
MBEFEMEZ R LT, AEFR TR AMER LOBAH THIELZ 2 A2
TiX. WAL d d-ROMs fii3 500 U. CARR #i# % 5., Very high-level oxidative

stress ThH o7,

Number of patients

18

15

12

Normal level Abnormal level
d-ROMs Value

m Continuation = Withdrawal

Fig.10 Relations of a continuation rate and the d-ROMs level

The numbers on the bar graph are the number of patients.
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AHEFSR L MIE d-ROMs DO BIMR A, Fig. 11 1277,

1 4% d-ROMs EDIEF M & JEH 2 Lldfigt L72 & 25, AEEITRED bz
Mo 7=l8 (P=0.28: Fisher’ s exact test), A #H HRIHAH L2 TIMAE d-ROMs
WERFEEZRLEbD ThoTz, FZ, BIFEEOFHFRZHEATHIELE 1
ANIZEWTIEL, d-ROMs fEAS 500 U. CARR ##8 % 5. Very high-level oxidative

stress ThH o7,

Number of patients

15

12

Normal level Abnormal level
d-ROMs Value

m Adverse event Negative ~ m Adverse event Positive

Fig.11 Relations of the adverse event and d-ROMs level

The numbers on the bar graph are the number of patients.
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Newer AED DA %1% (Response ratio) & | M4 d-ROMs £ D BIFR D fE SR %  Fig. 12
2T,

Mm% d-ROMs fES EWME &, Response ratio ITfK N4 AT D ST,
Fio, RIEHEE 721X ARZ LT S, Newer AED 31 IEIZ 72 572 3 A1, WT°
b I A% d-ROMs fi£4% 500 U. CARR Z#8 % 5 Very high-level oxidative stress

Tho7T,

Response rate (%)

100 4

80 *— ¢

i} \ “

40 ¢ S

20 ~

-20

200 250 300 350 400 450 500 550 600
d-ROMs value (U.CARR)

Fig.12 Relations of the effectiveness (Response rate) and the d-ROMs level

Regression line = -0.558, P< 0.01
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LA N L AL OB EA G L THD & SMID TANABE OMmE d-ROMs &
X<, BAPEIZER - BRMETH o7z, T7bbH, SMID TADABEDAER
NTOZ U =T VHVEmnn, FUBLERIIRIZNL TS Z LR LN E 25
72

FRRBLG IR WT, M SN Db A L A~ —0—@ 8-0HdG I%, R HH
B4 % O CHFEIERTHD ™, L L SMID BFITHEMICHR TE 2020,
REHRENNEECH D, —J7, d-RoMs JIEIX, FEHED O O E /2 M (20 1 L)
TREIBETRINT & | RREOWRHICHETE 272, SMID B& T L THM
REELA R LV A~—h—Th 5,

LA N L A~—B—3Eic L v ER32 ™0, £ OHEEE (S,
BEPRIR, BEREES) 2LV dROMs fEIZ BT 5 Z ENMESh TS ™, %
ZC, BERARER T L LTm & 2 A, SMID TANA D d-ROMs filid,
N &0 &l BAP EIX FIFREE T b o 7o, PRFREZ 2T b ARBFFE TIEMLEE d-ROMs
EICEEE 52 DN E2RObOIXW o720, iE d-ROMs test JHIE
FEIEZ, SMID TAMARIEIC L AREBETHL EEZ LN,

SMID TAMNAEE TV T, IMAE BAP fEITE I 22 &0, Bk b
L A~=—J1— & L TIE d-ROMs B % v 7z,

Newer AED DfkFEREHFERHL &V o T ZEEOMRGTCIE, & T d-ROMs
ERRFEOHZEIT, M L EEELNRBDO LN, DI EH, AEFL
(TR b D TIE R B TH o723, R MHEE d-ROMs 2N & WVEE A FF
KRHBE LT VOO0, BEA L A~—h—Z AN ROGEERTHOH
IR TOEFIIARATH D, DIESMEFIIRT D d-ROMs fE O mE D
I, WG OHED Y 27 2385 ™, Fiz, LA b L ABEEEFOER
SBINC L 0 EORWERNEMT 2 . LoRERH L, 2D & LD AED
BeHAnC A d-ROMs [EZJIET D 2 &1k, AEEROBEMRBEHNT 22 &
INTE, BRI R TE 2 aREMIEEm VY, FHCEEE T 220 SMID (12
S>TIE, FFEFICAERRTH~— =220 55 LEEZ N5,
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d-ROMs i & HMED IR % response ratio THERR L7=& 2 A, d-ROMs fEAS

ME L response ratio ME T OMMARDO LN, (Fig.12) D&
(X, AR ORERERLAFHG L b A TE LR TH Y . d-ROM fE >500 D Very
high-level oxidative stress MFBE, BHIEE T REHELE L LT, Bl
ThHEBXDONENDD,

Newer AED O LTG & LEV (Zi%, #hRAEMEHSCMRIEIEM 2B 425 &) fEix
DWEND D B, ZZTLIG & LEV ST U AEEREEZ T 50>, ESR 2 AV
T 1, 1-diphenyl-2-picrylhydrazyl (DPPH 7T H/V) ZJPE L= & Z A, (il
& HIZDPPH 7 P A /WHERITRD o7z, DF V| LT6, LEV IXESEE, &
RN LA b L R 28 S 230 1372 < . Newer AED BN LV . TAMAZE
TERIE S L7z 2 & T d-ROMs fE b i) L7z D TIRZR W I EHEZZ LT,

F 72, d-ROMs test i, 7V —F VW NMIZEVAELEE R~ LA F v KT
o, & Ra~bdxy ML, ERA AT VBREETLRE—EDOERETTTY
— I VHNEEATDHIENMONTEY, LA ML A~—H—721FT7<,
TV =T VHNMER IR0 252 ENMLNTWD Y, ZDim, BE
ICEWEREA B L AT T, AEFRRORIRO LF0, FOEMFI20 R 853
T OAERDEK & 72 o T mIREMED B 5

E Re~LA XY RiE, ZORIBEWE ThH 5~V A %27 VB AR
Wil L O T 5 2 &Ik 0 AEkEShD, B2 IV EE, ~AFHRTTIHLD
RS A ET 2 % 2 s M d-ROMs Il 2SRRI I &V ERFITIE, B4 3
Y E &S AT G35 2 LT, d-ROMs fEZ 84 S, LTG, LEV Ot m L
REMEI R A LT 5 Z &Rl En D, 2k, filgfbeZ I L LTeEH R
Y CHIELS BN TWAN, b Ra~Urt®s RIIBRMEDME THHT-H, K
FHEOEZ IV CEMIRLTHIRIFTZ LW EBbh s,

d-ROMs ORNERFH I L OBHEEIZ DWW T, AMFZETIX, LTG, LEV & 5-RNZHIE
THZET, BEMOBIEICRDZ R LT, £, BEFDHERLOHWN
WD TADPAFEIER, FETONAMERIEIC L D, TAPAERBIREEZ R
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HIEd 272012 h, EMM2 dRMs fEE=X U 7247 H ZERHFHTH D &

HR Do

X 512, Fig. 13 TII4 d-ROMs level Bl Newer AED #5-Fijfe D CTAMAFE
TEdER 2 et L7,
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(B) High-level oxidative stress
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d-ROMs value 401-500

(D) Normal- Border range

—

Before | After
d-ROMs value <320

Fig.13 Change of the d-ROM level before and after the New AED addition.

(Paired t-test)  (A)P=0.36,

d-ROMs Unit is U.CARR

(B)P<0.01,

(C)P=0.10, (D)P=0.16

Newer AED DBN$E 5T, CTADARBIEOF BRIV 2RO - EF D, d-ROMs

fE 401-500 @ High—level oxidative stress BFED A (P<0.01) T o7, d-ROMs
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fEE 3
flE <320 @ Normal- Border range BflL, TAMAFIEDRMETZ R LR 5
b MAMFRICH BERBAITRO bk h o7z,

TDOZEE, BREUCBT DI AN DN L b RESEEBL VWD LR
Pivbd, Gk, T AEEEC L TRFTAOXLERD 5,

L7 L. d-ROMs i >500 o Very high—level oxidative stress Ffl&. F&{EM

321-400 @ Low-Intermediate—level oxidative stress BER L TN, d-ROMs

=

BNAREEITEL L TV, ZDZ LiE, Fig. 12 @ Newer AED OFZhE
(Response ratio) &, d-ROMs fEDBIRE & & FEEROFE RIS R ENTZZ L LV Very
high-level oxidative stress (d-ROMs i >500) Afi%, Newer AED DZhFEANHL
Uz WZ EnRInT,

PLEDFER DG Newer AED OF M « ZAaMIZIBWT, & 5-HIIZ d-ROMs I
E&EM L, d-ROMs NEAIEA R L-BE . BB ORIWER 2 BT Bl
52 &, K2, d-ROMs fiE>500 DEHEITHREGTHEIEL. ARME - ZatEL HI
HE L ARWFERICAR D REEREW L2 EETRETHEL, 20X,
THTYHET D2 LT, SMID BEOTANATEYFIERE S ND Z LT, B
WED B XY KW AED BN ATREIC 2 D LB X b,
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FHEHET R

AREIZBWT, SMID OEHEMETAMNAIZKIT 5, Newer AED (LTG, LEV)iE/N
BB D, o AED O L GMEDO TRIFERE L LT, d-ROMs fi
MAERTOLZ EEZHLMNT LT,

ZHVETIE, SMID BE OEAEM: TAMNAICKTT 2RI B W TR S
7= AED DML & HNEOHIWHIINEEZ MR 5, 728725, SMID BEFILH OO
BEEBHAERECTH Y | EEREDEENIC R THIE ¢ & 2ERIZB W TO 4,
AED D24 & A 295 LnZa,

ABFFROFER LV, A%I%, ME d-ROMs (&2 RIE LiHEi+ 5 2 & T, TAd
AFEVED T4 TR, Newer AED(LTG, LEV) DA ZNE & 220 B 5Ri1 TR %
TEWAREL 72D | BEIC L o THIRR TANARYBIEN Rt TE S L1
nHEBZ LN,
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AAROEFER « HFOEEIL, EEEIZS U TANRRBESIRIC LD —E R
EZTHIENTED, TLT, EREMNOIME -7, EEORER - &
(B LT isziE, REZBIER L, 52 OIRREII Dk, 2ok )
(2. SMID AN AN OBE gz kD, BURBOHFRE LA EEWVRBBAET
ELBRE VAT LOWEIL, EREEERTGRENZNCE K BOKFEE & Lt
BB LRI TH D,

DX —FHEHOIED T, T IEREDObDITHEIN TR
WONBLRTH V. T OEBMIREICB N THRBRANC L 21BBEMTbRL T\ 5,
IDZEIF, BEEENSHETHDL Ot E B LI WD BNFET D720
EBERADBNDN, SMID BFIT T 2 YLD EBM IR > TIT O WERH Y |
RS2 EBM OFESZSRO BTV %, Alal, SMID BH X4 5 YL o T
b AT CADA ZHFIDICRE EINZ 72,

— DT ADATEYRIEIL, BE ALY & OB NI IZEE 3 - Hr o
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