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The sudden cardiac death of children undergoing drug therapy for attention

/ hyperactivity disorder attracts attention and the influence of drug induced long QT syndrome is
assumed as a cause. The QT prolonging action by the drug has large differences among individuals and

it is not possible to predict the onset of QT prolongation before drug administration. On the other
hand, it is suggested that drug-induced long QT syndrome has an increased risk of onset in
individuals with genetic polymorphisms related to QT prolongation, and several single nucleotide
polymorphisms (SNPs) are proposed as candidates by genome-wide association study (GWAS) in recent
years.

In this study, we investigate the effects of ADHD therapeutic drugs and QT prolon?ing gene
polymorphisms on QT interval using a 24 - hour Holter electrocardiogram and establish an assessment
method for cardiovascular event risk in children taking ADHD therapeutic drugs.

ADHD QT GWAS 24



QT torsades de pointes
Karlsson J, et al. J Clin Psychiatry,
2009; Sharma ND, et al.. Am J Cardiol,
1998
QT
Watanabe J,
et al.. J Clin Psychopharmacol, 2012
ADHD

ADHD

Jose MR, et al.
CNSdrugs, 2013 QT

torsades de pointes
10 40%
QT
Yang P,
et al.. Circulation, 2002; Itoh H, et al. Circ
Arrhythm Electrophysiol, 2009

GWAS QT
single nucleotide polymorphisms(SNPs
SNPs
QT
Pfeufer A, et al. Nat
Genet, 2009
torsades de pointes
ADHD
ADHD
QT
ADHD
QT
QT
QT
1
QT
QT
24 QT

1. QT
Smetana et al., AmJ Physiol Heart Circ,
2001

Attention-Deficit
Disorder; ADHD

Hyperactivity

QT
QT
QT

QT QT

genome-wide association study: GWAS

SNPs
ADHD QT
QT
24
ADHD
ADHD
100 24
GWAS 10 QT
SNPs QT
ADHD QT
QT
ADHD
ADHD

100 50



12 24
DNA
QT
DNA GWAS
10 QT
SNPs
24 QT QT
QT
ADHD 100
DNA
QT
o 18
ADHD
o
°
12
24
°
QT
°
DNA
® TagMan GWAS
QT Pfeufer et
al., Nat Genet, 2009
e 24 QT QT
QT
37 6 17 ADHD
ATX 2
ADHD
(ADHD-RS) ADHD-RS
50% ATX
0.5 0.8 mg/kg 1.8mg/kg
2
2
ATX

(HPLC)

12

HPLC
SPD-10A (Shimadzu
Corporation) STR-ODS Il ()
25 ng/ml ATX
(21.9 1400 ng/ml)
10% SPSS

24 (IBM)

ADHD-RS 50% 8

419.1 £ 811.2 ng/ml
170.2 £ 361.6 ng/ml

2
2
ADHD-RS
ATX 2
6 5 (0.89
+ 0.38 mg/kg)
(1.62 + 0.24 mg/kg)
ATX
ROC 64.60
ng/ml
(
=2.3, p=0.031)
31 21 64.60
ng/ml
atomoxetine
64.60 ng/ml
ATX
SSRI
ATX



1500+

1000+

5004

S S
N <

2 -

Sugimoto et al., 2016
ng/ml

15

Watanabe J, Fukui N, Suzuki Y, Sugai
T, Ono S, Tsuneyama N, Saito M,
Tajiri M, Someya T.. Effect of
GWAS-Identified Genetic Variants on
Maximum QT Interval in Patients
With Schizophrenia Receiving
Antipsychotic Agents: A 24-Hour
Holter  ECG Study. dJ Clin
Psychopharmacol. 2017 Jun 5. doi:
10.1097/JCP.0000000000000724.
[Epub ahead of print]

Suzuki Y, Tajiri M, Sugimoto A, Orime
N, Hayashi T, Egawa J, Sugai T, Inoue
Y, Someya T.: Sex Differences in the
Effect of Atomoxetine on the QT
Interval in Adult Patients With
Attention-Deficit Hyperactivity
Disorder. J Clin Psychopharmacol.
2017 Feb;37(1):27-31. doi:
10.1097/JCP.0000000000000630.

Sugimoto A, Suzuki Y, Orime N,
Hayashi T, Egawa J, Sugai T, Inoue Y,
Someya T.: Non-Linear
Pharmacokinetics of Atomoxetine in
Adult Japanese Patients With ADHD.
J Atten Disord. 2016 (Epub ahead of
print).

Sugai T, Suzuki Y, Yamazaki M,
Shimoda K, Mori T, Ozeki Y, Matsuda
H, Sugawara N, Yasui-Furukori N,
Minami Y, Okamoto K, Sagae T,
Someya T.: High Prevalence of Obesity,
Hypertension, Hyperlipidemia, and
Diabetes Mellitus 1in  Japanese
Outpatients with Schizophrenia: A
Nationwide Survey. PLoS One. 2016
Nov 17:11(11):e0166429. doi:
10.1371/journal.pone.0166429.
eCollection 2016.

Tsuneyama N, Suzuki Y, Sawamura K,
Sugai T, Fukui N, Watanabe J, Ono S,
Saito M, Someya T.: Effect of Serum
Leptin on Weight Gain Induced by
Olanzapine in Female Patients with
Schizophrenia. PLoS One. 11(3):2016.

Sugawara N, Yasui-Furukori N,
Yamazaki M, Shimoda K, Mori T,
Sugai T, Matsuda H, Suzuki Y,
Minami Y, Ozeki Y, Okamoto K, Sagae
T, Someya T.: Attitudes toward
metabolic adverse events among
patients with schizophrenia in Japan.
Neuropsychiatr Dis Treat.
24(12):427-436, 2016.

Sugai T, Suzuki Y, Yamazaki M,
Shimoda K, Mori T, Ozeki Y, Matsuda
H, Sugawara N, Yasui-Furukori N,
Minami Y, Okamoto K, Sagae T,
Someya T.: Difference in prevalence of
metabolic syndrome between
Japanese outpatients and inpatients
with schizophrenia: A nationwide
survey. Schizophr Res. 171(1-3):68-73,
2016.

Sugai T, Suzuki Y, Yamazaki M,
Shimoda K, Mori T, Ozeki Y, Matsuda
H, Sugawara N, Yasui-Furukori N,
Minami Y, Okamoto K, Sagae T,
Someya T.. High prevalence of
underweight and undernutrition in
Japanese inpatients with
schizophrenia: a nationwide survey.
BMJ Open. 5(12): e008720. doi, 2015.

Ono S, Suzuki Y, Fukui N, Sawamura
K, Sugai T, Watanabe J, Tsuneyama N,
Someya T.: GIPR Gene Polymorphism
and Weight Gain in Patients With



10.

11.

12.

13.

14.

15.

Schizophrenia Treated With
Olanzapine. J Neuropsychiatry Clin
Neurosci. 27(2):162-164, 2015.

Fukui N, Suzuki Y, Sugai T, Watanabe
J, Ono S, Tsuneyama N, Someya T.:

Promoter variation in the
catechol-O-methyltransferase gene is
associated with remission of
symptoms during fluvoxamine

treatment for
Psychiatry Res.
2014.

Suzuki Y, Tsuneyama N, Fukui N,
Sugai T, Watanabe J, Ono S, Saito M,
Inoue Y, Someya T.. Effect of
risperidone metabolism and
P-glycoprotein gene polymorphism on
QT interval in patients with
schizophrenia. Pharmacogenomics J.
14(5):452-456, 2014.

Sugawara N, Yasui-Furukori N,
Yamazaki M, Shimoda K, Mori T,
Sugai T, Suzuki Y, Someya T.:
Psychiatrists' attitudes toward
metabolic adverse events in patients
with  schizophrenia. PLoS  One.
23;9(1):86826. doi, 2014.

Suzuki Y, Sugai T, Ono S, Sawamura
K, Fukui N, Watanabe J, Tsuneyama
N, Saito M, Someya T.: Changes in PR
and QTc intervals after switching from
olanzapine to risperidone in patients
with stable schizophrenia. Psychiatry
Clin Neurosci. 68(5):353-356, 2014.

major depression.
30;218(3):353-355,

Suzuki Y, Ono S, Tsuneyama N,
Sawamura K, Sugai T, Fukui N,
Watanabe J, Someya T.: Effects of
olanzapine on the PR and QT intervals
in patients with schizophrenia.
Schizophr Res.152(1):313-314, 2014.

Suzuki Y, Sugai T, Fukui N, Watanabe
J, Ono S, Tsuneyama N, Saito M,
Someya T.. High prevalence of
underweight and undernutrition in
Japanese inpatients with
schizophrenia. Psychiatry Clin
Neurosci. 68(1):78-82, 2014.

2
<29th European College of
Neuropsychopharmacology Congress
2016.9.19. Vienna> o Sugai T,
Suzuki Y, Yamazaki M, Shimoda K,
Mori T, Ozeki Y, Matsuda H,

V)

Sugawara N, Yasui-Furukori N,
Minami Y, Okamoto K, Sagae T,
Someya T: High prevalence of
underweight and under-nutrition in
Japanese inpatients with
schizophrenia: A nationwide survey.

< 26
2016.11.18. > 0 ,
1
( )
, , ( )
Sugai Takuro
40571914



