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1. MR

2008 4E 1 H2» 5 2012 4F 12 H £ T S AEM K
HIERKFRHEENER 22 L. ATX H 5 i
OROS-MPH % [l%fi L 72 ADHD }2® 9 £, 6 H Lk
rFoREBENM2AS Y LENRE L AT L2
S4Bl R E Lze O bEEEEMED 2 W ILF
SEANEE 7 B T N LSS [ E (Pervasive Develop-
mental Disorder : PDD) D BfA7411d 36 Bl TH - 72,
ATX HMUG % % ATX #. OROS-MPH HLAHG % %
OROS-MPH ., ATX & OROS-MPH #f H ifi ## % fif
F#EE L 720 S HIK 2 DREIIB T, FEL
EHBRAZ RS 3 A DNIZEB L, 2 W Hz ¥
G 6 22 AU ATWIER L7288 (LLF, RETRES
) & FIELOEMRAY B G-RAE 3 22 H I T,
2 [ H 2512 1 AELLE#E L 72U C O L 723
(DT, 2GR 1208l LR L
PR#E 8 % 12 JT BRI ARET L 72,
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(1994) |2 X % Diagnostic and Statistical Manual of Men-
tal Disorders 4" edition (DSM-1V)® D5 Wik (25t -
72o ARBFGRICH 72> TUE, WIEOBERIE. 55
N7ERE MO BIICHER L Z2WnwZ & % 4127
L. EHICX YV REEDPSHEES) 2 TERL
725

2. LERFHiESE
HREFITH LT 1R2FELETTRTOFE
ZAlEET Ho QT HROBEIEIZZORKIEE T 5,
QTc (fiiik QT K¢fHl) bR 1L, ARF T
1THI T % In Bazett OFfi1Ez (HRETO RR MEO
SR TE - 72MH ; QTe=QT i (F) +v/ RR
M (#)) CTEHliL 7z

AV QT AL £ 4 % # (X QTe 23 FE A 4% 5- 2 12
25% PLEREE S A2, 500 msec (LLF. ms & 5C#k)
Db &mbBa s by, 4l QT Mk
(QTe) %330 ms PL FOIERE THATENR ) A 7 255 <,
F 720 40%0F 20 bpm DL F % L R O FEAE
REEET L BEOEREEASE LWL D S
EL (AT TFIVRO T —FO RN CE), ¥
AN X BRIBOR E LTl L 720 F 728K QT IE
FIEGERE L OB o, BRRET RS R R, BE
FEIE % $H A & 72 Schwartz © DL #1Y % F
TR L 72 (Table 1) ZWi#E DL SO AFDS
4 piDl ECRHMMER., 2 /2133 MTHERAL 1
AUTFIREER & HE L7z QT MDA DT
k. FEHIGHIT 450 ms PLE & BRVER] & LT

Table 1 Diagnostic criteria for long QT syndrome (1993)

Diagnostic criteria Points
QTc
>0.48 3
‘|: 0.46~0.47 2
. 0.45 1
ECG findings .
Torsade de pointes 2
T-wave alternans 1
notched T-wave in three leads 1
low heart rate for age 0.5
syncope
- . with stress 2
Clinical history .
without stress 1
congenital deafhess 0.5
family members with definite LQTS 1
Family history unexplained sudden cardiac death below age 30 among immediate 0.5
family members
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3. #REt
BEEROEFE ¢ Fele (£ 23H
Y5 2 Mo e (BGEE) %, FHIBGETE KR
ORI E I O L EXZELFT Ao i TiE. QT
QRS - LHED 2 HAELREICH LTy 4 Vva sy v
R R ERAIME 2 L7z, 72, G m L
OO IZE 7V OMBREO G ERE
rHW e WINRL pEHOOSUT 2 FEEED D &
o L7z

& R

1. BEES (Table2)

454 BIOPIFRIZ. ATX K O OROS-MPH B 4 4%
26O ANPL 16 1 A ET (B8 7
MH) T BEsSIH LRIBFTHD ., RO
L FERRICH IBA 4% & B HEIZE D> 720 ADHD
IARTEEESI 24 6] (44%) LIRAT 23 61 (43%)
KIS F HE©OTH Y . PDD BEFEEIZ 36 B (66%)
Tdh o720 MREDOEHFIEFEE 6~9 1% : 40 .
10~12 7% : 9 B, 13~16 % : 5 B T, {KAE#GE A

B3k B3E

% I o 720 3B M T UL ATX BE: 9.542.5 7%,
OROS-MPH #¥ : 8.242.4 %, Bf JH & : 92432 5% C
0. BELEIBOLP o7, T-BEEORMEI
ATX #1561 (9 & PDD & #f: 12 6] ). OROS-
MPH #3451 (9 % PDD & 4f: 22 61). B FH# 5
Bl (9 HPDDEBE: 261) Thoio HHOHS
X, 2HOARE 1 mg/kg/d Btk (R REGEES
OROS-MPH 0.5-1.8 mg/kg/d. ATX 0.7-1.7 mg/kg/d)
TEIIRDO LD o7,

2. DERODHIE (Table3)

ATX #., OROS-MPH #f. B L UPEHEICBIT S
QTc (ms). LEMIEEZRT QRS W (ms). L
1% (bpm) Z ML 720 FURRETEE S & Ol
OB UEOBETICB VT, R CTHEIC
QTc fEE & A LA L CTwiz, b, PEHED
BIBIEIRE SN TV D - OMEHLE 24T b % H o
775

O  FHIRREHE OB P R

(A) QTc (ms)

ATX # (8 B : 1.120.2 mg/kg/d) TiE QTc FI9%
ALfEIE +19.5ms LIER L. 30 ms LA EOEIWEH & f

Table 2 Patient profile

Sex Period of ECG
Cases | (male : Age Dose (mg/kg/d) evaluation : months
femalé) (average * standard deviation) (average * SD,
median)
Early (before administration) 0
administration 8 — 58%3.3 (6)
ATX group (within 6 months after administration) 1.1%0.2
15 — 14:1 95%2.5
group Late (within 3 months after administration) 1.1+0.2
administration 7 - 11.4=1.9 (11)
group (at 1 year or later) 1.1%0.3
Early (before administration) 0
administration 6 - 48+1.6 (4)
OROS- group (within 6 months after administration) 0.7 = 0.2
MPH 34 —— 31:3 82*24
group Late (within 3 months after administration) 0.7 + 0.2
administration 28 - 12.8+3.4 (13)
group (at 1 year or later) 1.0 0.4
(before administration) 0
Early -
administration 3 (within 6 months after administration) 6.9%2.1(7)
group OROS-MPH : 0.8%0.2
ATX: 1.1+04
Dual I
therapy 5 5:0 92+32 (within 3 months after administration)
group OROS-MPH : 1.5%0.2
Late ATX: 1.2%+03
administration 2 ind 14.5%2.5 (14.5)
group (at 1 year or later)
OROS-MPH: 1.2£0.3
ATX: 1.4£0.2

(3)
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Table 3 Comparison of QTc (ms) and heart rate (bpm) between groups
. QTc (ms) heart rate (bpm)
cases Schwartz points Period of ECG evaluation| (average * SD, (average * SD,
(average)
g median) median)
before administration 402.9+16.7 77.8*+4.4
Early - — —
administration 8 0 within 6 months after |  422.4% 16.0 87.3+8.9
group administration ¥ (+19.5) ¥ (49.5)
ATX 15
group Late within 3 months after 4251199 83.0*14.1
administration 7 0 administration _’ =
ou ind 423.5+20.9 87.6£20.6
group at 1 year or later (-1.6) (+4.6)
E before administration 413.7%11.3 73.2%8.1
arly . - R
admlr;l()sltlratlon 6 (1 case : 2 points) within 6 months after 426.0+22.3 81.4=+11.2
OROS- group administration (+12.3) ¥ (+8.2)
MPH 34
rou within 3 months after 415.6*15.4 84.5+11.3
group Late .. .
administration 28 0 administration - =~
ou - 423.6%+24.7 83.7+15.8
group at 1 year or later (+7.0) (F0.8)
before administration 419.0+19.6 83.0+20.3
Early - - R
administration 3 0 within 6 months after | 4263%6.2 813+54
Dual group administration (+7.3) (-17)
therapy 5
roup within 3 months after 407.0*6.0 83.0x2.1
& Late .. .
administration 2 0 administration - =
ou g 422.0+12.0 80.5*16.5
group at 1 year or later (+15) (2.5
% p<0.05

WrcxBLEEFIESHIF 16 (13%) Tdh o7,
OROS-MPH # (6 5] : 0.7+0.2 mg/kg/d) Tl +12.3 ms
CIER L. 30ms L EOIERSGIE 6 Bld 161 (17%)
Tdoloe PEHEE 36 MPH: 0.8+0.2 mg/kg/d.
ATX : 1.1£0.4 mg/kg/d) 1E+73ms L IER L Tz
A5, 30ms L EDIEERBNX 2o 72 G E QTc
DEALEAZ KT L L 24 & L IEOMMZ B 72
(Fig. 1) FHNH 5-51 O 1T R QT I K AE 3
HOZWEED—DOTH S QTc 450 ms UL L DIE &K
B 1& OROS-MPH # 6 i #1 1 # (17%) T & v,
ATX B OB R BECIXIER BN 2 2o 720

(B) QRS & (ms)

QRS [H B O ¥ ¥ ZALAE (X, ATX # T +12.2 ms.
OROS-MPH #£ T +9.0 ms, BFHHETH +53 ms & \»
FTNOMEREMAITH Y . ATX HCTHEEZ RO,

(C) % (bpm)

DB OFIHZELfEIE. ATX BT +9.5bpm & E
ALTHDY., 8B+ 26 (25%) T20bpm L I &
BITER L HIWrc& 5 LA %2 L Twi, OROS-
MPH #ETlE +8.2 bpm & 5278 L7225, 20 bpm LA

L DIEGNL o 720 BEREEIZ — 1.7 bpm & K
TLTBY. 20bpm LLEDFEBNIIFED 72 5o 72,
Bhm L OO LR & i 5 L IO % 7R
7z (Fig.2)o

@  HIREEEO.LERPT R

(A) QTc (ms)

ATX B (7 B0, #5-8 : 1.140.2 mg/kg/d = 1.1£0.3
mg/kg/d) Tl QTc MR D FHZALMEIZ - 1.6 ms &
FREEIN T o 7205 161 (14%) O HENWEH & H
Wc&xAE 30ms U E) 22 1L Tw/z, OROS-
MPH # (28 5, #¢ 55 : 0.7+0.2 mg/kg/d — 1.0+0.4
mg/kg/d) (£ +7.0ms EIERMEM AR L, 26 (7%)
T30ms L F oIt & % G 720 HF HH#E (2 6,
OROS-MPH : 1.5+0.2 mg/kg/d = 1.2+03 mg/kg/d .
o OFATX : 1.240.3 mg/kg/d — 1.4£0.2 mg/kg/d) 134>
BHITH L H +15.0 ms &ILRAHTTH - 72755 30 ms
PLEDRERRFNX 20> 72,

Behm e Qre OZbEREZ T 5 L 24 & %
G & QTe ZALTHMMIZ 2 - 72 (Fig. 1)

(4)
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{ Early administration group i f Late administration group

ATX group p<0.05 LATX group p>0.05
(ms) r=0.63 (ms) r=0.25

50 - 50 -

e
30 - 30 -
10 . 10 e .,

(mg/kg/d) T . ; ; ; \
-1 05 10 (mg/kg/d) | 05 100 0.5 1 15

-30 k.

50 50 -
p<0.05 p>0.05

(mg/kg/d)

r =0.66 (ms)

r=0.21

1.5

r : correlation coefficient

Fig. 1 Correlation between dose and QTc interval (ms) in each group

(B) QRS [k (ms)

QRS [ g O F3H 22 bfiE1x. ATX BTl +2.3 ms,
OROS-MPH # Tl% +0.3 ms. BB TIL +4.0ms &
BRI H > 7255 3 HBOAEREITRO %
No7zs

(©) % (bpm)

DB OFIHZEALfE L. ATX BTl +4.6 bpm &
B EAMEM %R L, 20bpm UL EH L TW-0
7B 16 (14%) T > /2o OROS-MPH # T
X —08bpm & EEEMLT L T 7245, 28 Bl 2
(7%) T20bpm L L EH %5872, BEHEETIE
—2.5bpm EBRFEELT L C W72, 3 BB o fF
RO o 7z, G L LMo ZbE T T
5 EMBMEE o 72 (Fig. 2)o

® QT EE#%FROFEGIES 5 HET

At S BV TREEBIEE R IZ QTe 28 30 ms
DIEHER L7260, ATX B 15 B 2 60 (it
LB, BREIRERE1B]) T13% TH ). OROS-
MPH # 34 Bl 3 5] (RTIRESHE 1 00, PR las e

261) T9% THolzo F72QTIEREIZ X 5 BEARE
RRNEE % RO TN % Do 720 LFEHEAL T,
QTH R UM TORFE R IZEO % 2 o 72
Schwartz & @ FEH#EY TiX, FEERB 0 B, BERE 1
% (OROS-MPH #f). THER 53 1 Th o 720 Hilft
BloOFEHIIE OROS-MPH #E D 11 7% (RFE BG4 #G)
B2 5 (QTe: 455 —551ms) TH -7z

@ FW7% QT IEE% X7- L 7- HEHI

SHOMET, HEHZQTEEZ X /2L 72 12%
BB ERT (Fig. 3A) o AL ADHD AS7F 253
&SR EARFED PDD (L. Wing DIRIET 2L 2T AHD
Asperger JEERE & T L B L OV E BEE (F W EE-
BHREE) LHHFELTBY., EEIZTY Z ) »°
(0.6 mg/kg/d) WL S MAERIERIZITZFR L T
72DV 20 4F 1 RIS 2 YU ALEARTTRED 720
12 7% T4 B4R /v & % > 72. OROS-MPH 54 mg
(14 mg/kg/d) TV %) ® LASOWREERD,
DBPER L, 12~15 %D 4 EMITKEO FIBEIC
£V 72mg (1.2 mgkg/d) [Z¥EINFENL Tz,

(5)
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Early administration group

1<0.05
(bpm) r=0.68
30 °

20 °

10

>
[

(mg/kg/d) 1 ! °

p<0.05

(bpm) r=0.48

(mg/kg/d) — | :
-1 0.5 06 1 1.5
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Late administration group
p>0.05
(bpm) r=0.31
30
20 °
®
10
[ ]
/kg/d) 02—
mee/d | 05— § 0.5 1 15
-10
20
-30
p>0.05
[ MPH group (bpm) r=0.23
30
(mg/kg/d) o
-1 15

r: correlation coefficient

Fig.2 Correlation between dose and heart rate (bpm) in each group

JREZ 1L 54 mg (0.9 mg/kg/d) (ZFFFREE LikfL L 72
&2 A BRI O LRI A T RRIRAY I 13
KTH - 7255.QTe 551 ms IZHEE L T2 72 (Fig. 3C) o
Torsades de Pointes D FSHENL 72 22> 720 RIEHE - BE
FERIERNTORNZ L 2R, SHICERYH
BEECL 72 & 2 A, AR H ISR EIC R |2
VHEKEFTHLRTFOL LN EPHIHL7Z, 1 H
1L OBINAK &2 BhAT L 2 28 R 1% 120 58 X P A filf
L72& 25 448ms TTYFHL. TORITIEFEZE
LT b,

Z £

ADHD Y2/ 2 WG IC B W T, FEIRZ L
FETDL720OD ATX & 5 1L OROS-MPH % # 3§
%9 2Ty BWERIZ X 2 AR U v &9 1I2hD
BT 2ZLERNRTH S, 2HOBIERICET %
WD 7% s, JEERBRORIEH O 9 H.O0E
IELH . HF 12 QT MER O BRIR A EHE AT 78 25 A H]
TIEIWDTORETH 5,

QT EEIZLEMIZBIT A QT MROIEE % % /-
L. BRICE TN L2403 (Torsades de Pointes) % i
BT HLENEE TH D, QT HEEMEMEEITAE L
R E ZREICTES L, ZREOFEK E LCE
(23 - BIREREND LY HEOEF OMEALE
FIZ XD BIET 2000, I - BB TIC L ) 3
Wi REAS LA L QTIERAZ X 7238 H 0. 3
FEICE L ERRTFICHE L CTEFET LI EPEET
Hbo BWEHIZLD L, BRME QT ERIEMFEDE
HRULKRETIE 5,000~7,000 AOHAIZDE 1 AL
AHIFE 1L 50,000 AT, HEAE 3,000 BIAREEASZZIRGE L
TWb EHE S, RITIX 20,000 AFEE O B H
D EHEEINTWBY, Schwartz A 7 A% 4 5
DL DOEZIERITIE. Z D 50~60% D HEH] T JE A
BETHREINTHE Y, s o@ET AR
B DL SNP I & ) BT v F OV ERBE R & Ak
& BN QT IERIEMMEATR I Y 5 % & v ) IR
DR SN TV B,

DR Ly TSR 1L Ta BEPUAEEIREE  (quini-

(6)



—290 —

Font E OB K MR

600 ~ MPH 551
’ﬂ—mg}—P T2mg —*'Stlmg
550 ) [
500 Diagnosis
criteria
450 > —— e F =T e e
400 =+QT¢ (ms)
~ =+HR (bpm)
™ RS (ms)
150 -Q
100 ba\v/—l——-___r""',’r&\ o /.
50
0 4 T ) MPH dosc
) . emporary 0.9 0.9 0.9 (mg/kg/d)

release home

(A) Clinical course of marked prolongation of QT interval in 12-year-old boy

e St
et G e b

(B) Normal electrocardiogram findings before administration

10 miel 5 s

1 DA PARS 7R NSS! P A A DA PSS PRSI PN

(C)  Electrocardiogram showing prolongation of QT interval after administration
Fig. 3
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dine) FHBLOBESAFIEH (Na 7 v A OVIIGIER)
A L. B EM R 2 LR 5 2 & T QT It
EASEZ 5L ENTwWa Y, ADHD HEIZHV S
52410 QT IERIZHE L TXFEMKORFETE Z 5
MDD FRI/RNEBITIREBTERN T ¥ 4 18 F — 01
REEDZER L 2T NE R 6w, 72 ATX T/ v
T RLF) ORI AR FEIRIZHE L.
OROS-MPH (X F/83 ¥+ T ¥ AR =% —IZHEE

B2 LT RN YOFY Ak % HET 2EH” S
BRI RICHET A LT LA LS EE 2
55,

LRIONRTIIERGIN 1 BITH Y, HGHIZA
IT7HEH Q=35 LTwiz, HRMEQT EE
SEBERE O O 72012 b LB & T, RKiE
JE, BRI A 5 SR QT iERIEMER: 7 L fE MR T
ODEEZEMT HNEEEZ D,

SEHI 2T D QT MIFEAY 450 ms L F IZIEH# 1L
LAaWEAIE, RN QT EEEREBO RN 4+ %
L. O HEEG KRB, @ #ih&E w0 EN,
@ Fuy—LER, @ FY (¥ 71) ) Aff
LB ETHEZED TV LELRD 5, 4O
MEd Tl 2 /1 & L H%5-1212 QT MBIt E | % 32
DI FREREZ . HREEIRD 7 { &5 KB %
ELTBY . YT P Ik 3 6] CiRmeRki T it
ThHo72,

ADHD {AHSRICB L ¢, BEY - EHICB
L LIAEEE N B & OVIE 28 455 o KO B 78 1
Fex ORAEL7ZBR Y AFETRRFHE IR TV RV, 4
M OMETC 2 HIF G-I, BIWER & W< & %040
B LA ZBDTER 9% (Lxk5 54 B 5 1)
BT, 2 FM TREBIRERICBWTHL 22 %
IR Lo 2h, RG-S B W TERRS
EOWE L QT MMIERE B X UNHEE N IED R
BRaERL Tz, F0EMFTA T, BIFER LN
WrCT& % 30ms PLEDIERESNIL 9% (4k5 54 Bl
5%]) T& o720 Michelson D 59 |2 L #LiE., ATX
DOHEFEE T T & R I EGEARIZ BV T, AR
R, RS OMEL, IERINIME B OnEdEm. &
BRI O W THERFEDS RSN TV F 72,
JNEZNS 2 L AUSEAINE QT HER 13 &K
ICHEEL S 2D H L E M SR TBY ., Eo
F#513 QT EEO GBI T &£ shTwa™, —
Jiv HEBMEI~10 BRICLRELLT WY Lo
WL H 5. SHOKETIZ, RIS

i i 8 44 : ADHD & OIWFEIZ BT 2 LEMELOHET
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& QT DZLEVIEOMEEZ /R L TH Y (Fig. 1)
FRICH G- BRIG RIIN3O B DR 2 12 AT 5 2
Zhd b L Bbihiz,

oYM iR & QT MIFEIZ L3 L AR
IREBVEOHMEY b H DD, A HIKGIER A
Wi\ 2 e o T2 REGI TE 22 QT IEE 2 780, K57
BNETZESE/E ZARELZFEIE, Bk
L0 FEHMAREDS A L. BRWICEITERTH %
QT IEENBIE SNz LN &5 2157\,
SRIORES TIIFEBI B 7% < D OFFlIH b
WEEHT—E L TV WHED SRS 25, 2/ L
b ARG | mgkg/d Hifg (W REEGHE R OROS-
MPH 0.5-1.7 mg/kg/d. ATX 0.7-1.7 mg/kg/d) T I,
FHH 1D B WIFTHEET R E QT ERIZIIES 2w
EOFERIMGFONTZ, L L, B THEY) 2EYE
AT D) 720G HR B MG O LR KR A &
SEHN W R | R ARER O A I E L. KR EBIE
RETN L BBIKG EORBELEEL ., FH 20
723 TR D I R FE KA DO W] 7 & PR BR AR B DR
RKOLDIZH BELEMREZIT) 2 LR mE%E
25

Stk RHIRHHR e it— L7z BT e
MEt & BRIIIIAT ) BEDRH B EE R b,

X 73

D B o B3 o dei ANERED 7
O OIEF KNG % BEREE AD/HD OFW - i
BOHANTA > g fitstatt OF
). 2007

2) AEETTHGE. JEREUK . ADHD DR - G IE
FCET B ge 5. EEARN - LB R E—
ADHD —DFZWi-1GHET A KT 4 >~ LiZ) K
). 2008

3) Wang Y, Zheng Y, Du Y, Song DH, Shin YJ, Cho
SC, Kim BN, Ahn DH, Marquez-Caraveo ME, Gao
H, Williams DW, Levine LR : Atomoxetine versus
methylphenidate in paediatric outpatients with atten-
tion deficit hyperactivity disorder : a randomized,
double-blind comparison trial. Aust N Z J Psychia-
try 41 : 222-230, 2007

4) Sangal RB, Owens J, Allen AJ, Sutton V, Schuh K,
Kelsey D : Effects of atomoxetine and methylpheni-
date on sleep in children with ADHD. Sleep 29 :
1573-1585, 2006

5) Caballero J, Nahata MC : Atomoxetine hydrochlo-
ride for the treatment of attention-deficit/hyperactiv-
ity disorder.  Clin Ther 25 : 3065-3083, 2003

6) Michelson D, Faries D, Wernicke J, Kelsey D, Kend-
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Effect of ATX and OROS-MPH alone or in combination on QT prolongation
in ADHD patients

Shinichiro MORICHI", Tasuku MIYAJIMA"?, Gaku YAMANAKA", Shingo OANA", Yu ISHIDA",
Natsumi MORISHITA ", Mika TAKESHITA", Akiko KASUGA" and Hisashi KAWASHIMA"

1)Department of Pediatrics, Tokyo Medical University
2>Department of Education for Childcare, Faculty of Child studies, Tokyo Kasei University

Abstract

Atomoxetine (ATX) and methylphenidate (delivered via an osmotic controlled-release oral system, OROS-MPH) are
administered alone or in combination in the treatment of attention deficit hyperactivity disorder (ADHD). The purpose of this
study was to investigate the resultant electrocardiographic (ECG) characteristics, and prolongation of the QT interval, in partic-
ular, of therapy with these drugs. The QTc interval was measured in 54 pediatric ADHD patients receiving these drugs at our
hospital. The values obtained were compared between before and at 6 months after administration (early phase) and between
3 months and 1 year after administration (late phase). Fifteen children were treated with ATX, 34 with OROS-MPH, and 5
with dual therapy. An increase in the QTc intervalincrease of 30 ms or more was observed in 2 (13%) patients receiving ATX
and 3 (9%) receiving OROS-MPH compared with at baseline, whereas no QTc interval was observed in patients receiving dual
therapy. No adverse reactions were observed and treatment was continued at the prescribed dose. These results suggest that
careful note should be made of any changes in ECG readings or clinical symptoms before increasing the doses of these drugs in
ADHD patients.

(Key words) : atomoxetine, methylphenidate, ECG, long QT syndrome
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