- Kamide, Asayama, Katsuya ez al.

CCB: Calcium channel blocker; SD: Standard deviation.

Characteristic CCBs ACEls ARBs

Number 93 71 101

Mean characteristic, mean (SD)

Age (years) 59.6 (9.7) 60.7 (8.9) 63.7 (9.5)
BMI (kg/m?) 24.8 (3.1) 25.0 (3.1 24.5(3.0)
Home measurements before treatment, mean (SD)

-~ Systolic pressure (mmHg) 148.9 (13.9) 149.3 (11.4) 148.3 (12.2)
- Diastolic pressure (mmHg) 89.7 (9.9) 89.7 (9.3) 86.8 (10.4)
— Heart rate (bpm) 67.1 (8.6) 67.1(8.5) 67.4(9.8)
Home measurements after drugs, mean (SD)

- Systolic pressure (mmHg) 139.5(12.7) 145.5 (13.7) 140.5 (14.8)
~ Diastolic pressure (mmHg) 85.6 (9.3) 87.3(10.3) 83.1(10.2)
— Heart rate (bpm) 68.5 (8.4) 66.1(9.0) 68.2 (11.0)
Biochemical measurements, mean (SD)

~ Plasma glucose (mmol/l) 5.9(1.7) 5.8 (0.9) 5.9(1.3)

- Serum total cholesterol (mmol/l) 5.3(0.8) 5.3(0.9) 5.4(0.8)
Number with characteristic, proportion (%)

Women 53 (57.0) 37 (52.1) 53 (52.5)
Current smoking 19 (20.4) 13 (18.3) 19 (19.0)
Habitual drinking 48 (51.6) 37 (52.1) 58 (58.0)
Diabetes mellitus 9(9.7) 6(8.5) 18 (17.8)
Hypercholesterolemia 33 (35.5) 18 (25.4) 32(31.7)
Previous cardiovascular disease 5(5.4) 4 (5.6) 7 (6.9)

Home measurements are the average of the morning readings over 5 days immediately preceding the clinic visit. Diabetes
mellitus is defined as a fasting plasma glucose level of 7.0 mmol/l (126 mg/dl) or more, or a HbA,_level of 6.5% or more,
or treatment with oral antidiabetic drugs or insulin. Hypercholesterolemia is defined as a total cholesterol level of

5.69 mmol/l (220 mg/dl) or more, a history of hypercholesterolemia or taking lipid-lowering drugs. Baseline characteristics
before treatment did not differ among three drug groups (p 2 0.075) with the exception of age (p = 0.0074).

ACEI: Angiotensin-converting enzyme inhibitor; ARB: Angiotensin Il receptor blocker, bpm: Beats per minute,

further analyzed for blood pressure reduction
by corresponding antihypertensive drug classes
(Tasie 3). As a representative, two tightly linked
SNPs, 151283807 and rs704209 (SurpLemEnTARY
Ficure 3), are located in the intron of ABCC9, and
systolic home blood pressure response to ARB was
significantly different among the three genotypes
in 151283807, G/G (-12.7 £ 9.1 mmHg), A/G
(-8.2£9.3 mmHg) and A/A (+2.1 + 9.7 mmHg).
Other associated genes for systolic blood pressure
response were PICALM by tightly linked SNPs
(rs588076 and 1s597446; SurpLementary FIGURE 4)
and TANC2. Those for diastolic blood pressure
response were YIPFI by completely linked SNPs
(rs6680026 and rs6588492; SurrLemenTARY FIGURE 5),
NUMAI and APCDDL.

We carried out a sensitivity analysis including
all morning blood pressure measurements avail-
able from 10 to 28 days after the randomization.
These results were confirmatory.

Discussion

This study is the first GWAS with replication
to clarify the SNPs susceptible to the antihyper-
tensive effects of CCBs, ACEIs and ARBs using
repeated home blood pressure measurements.
In consequence, SNPs in PICALM, TANC2,
NUMAIand APCDDI are associated with CCB
responses and those in ABCC9 and YIPFI are
associated with ARB responses.

Previously, there was no genome-wide
pharmacogenomic study for the effect of anti-
hypertensive drugs using home blood pressure
measurements. Repeated home blood pres-
sure measurements are more accurate than
conventional blood pressure measurements
(8.9. The reproducibility of home blood pres-
sure, defined as the difference between the
initial 5-day average (4—8 days) and the last
5-day average (17-21 days), was -1.9 + 7.0
(mean + standard deviation) mmHg for systolic
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and -1.4 = 4.8 mmHg for diastolic, respectively,
among 172 patients from a general population in
Ohasama, Japan [16]. In the clinical setting, the
corresponding difference among 42 patients with
placebo administration was 1.1 = 6.2 mmHg
for systolic and 0.2 + 5.7 mmHg for diastolic,
respectively [16]. Thus, the home blood pressure
measurement is highly reproducible and shows
that there is minimal, possible no, placebo effect.
Compared with conventional blood pressure, we
require a smaller number of subjects to evaluate
the antihypertensive effect of a drug treatment
based on home blood pressure [16].

Turner and colleagues investigated the blood
pressure response to candesartan by validat-
ing opposite direction associations with the
response to hydrochlorothiazide [7]. Based on
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a case—control sampling design, each of the
300 white patients (in Rochester, MN, USA)
and 300 black patients (in Atlanta, GA, USA)
who were treated with candesartan were divided
into three groups according to their diastolic
blood pressure responses, and mid-tertiles were
eliminated (102 white patients and 107 black
patients, respectively). Turner and colleagues
carried out the primary genome-wide associa-
tion analyses of categorically defined good ver-
sus poor blood pressure response to candesar-
tan. By SNP p-values <10, they identified 285
SNPs in white patients and 272 SNPs in black
patients that were associated with the response
to candesartan. They identified six SNPs that
had the most significant opposite direction
associations with blood pressure response to
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Figure 1. Manhattan plots showing genome-wide association results of SNPs with home blood pressure response to a
calcium channel blocker, angiotensin-converting enzyme inhibitor and angiotensin Il receptor blocker. (A) Calcium channel
blocker, (B) angiotensin-converting enzyme inhibitor and {(C) angiotensin Il receptor blocker. The p-values for the 298,046 SNPs on
autosomes obtained using trend tests in systolic (left panels) and diastolic (right panels) home blood pressure. The horizontal dashed line

indicates the threshold of p < 104
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Chrombso;ne dbSNP rs ID Position A Associated Allele MAF p-v;lues
gene (intron) Responsive - Notresponsive Genotype Trend Replication
Genotype Trend
Calcium channel blocker: systolic pressure trait
1925 rs4652519 180549164 NA G A 0.102 6.73 x 10° 7.64 x 10" 0.089 0.089
2935 rs1949872 217443802 NA G A 0.052 9.80 x 10° 9.80x 10°  0.074 0.074
3p24 rs12494691 16700334 NA G A 0.194 6.61 x 10° 4.00 x 107 0.10 0.052
11914 rs588076 85691662 PICALM C G 0.290 7.41 x 10° 5.64 x 104 0.047 0.019 W
11914 rs597446 85775059 PICALM G A 0.289 8.22 x 10° 579 x 10* 0.099 0.037 g
11qg14 rs541458 85788351 NA C T 0.473 3.87 x 104 9.10 x 10° 0.034 0.051 e
16p13 rs7196683 10924058 NA G A 0.140 1.22 x 10 211 x 107 0.035 0.035 t‘p
17923 rs2429427 61393816 TANC2 G A 0.135 2.75 x 10 2.75x10%  0.055 0.061 \%}
17923 rs1029765 61459284 TANC2 A G 0.135 2.75 % 10° 275 % 10% 0.072 0.081 é
Calcium channel blocker: diastolic pressure trait =
1p22 rs6576888 87746317 NA G T 0.295 4.30x 10° 5.68 x 107 0.13 0.047 &3’
1p22 rs6675584 87752776 NA A C 0.295 7.01 x 10 5.63 x 107 0.18 0.078 “g
1p22 rs6688319 87752886 NA C A 0.297 3.52 x 10° 5.23 x 10" 0.18 0.078 3
4g32 rs7683367 162135488 NA T C 0.113 1.47 x 10+ 415 % 10° 0.069 0.069 =
5q34 rs10516010 165654695 NA T A 0.172 2.51 x 10°® 3.89 x 10°® 0.12 0.051
626 rs6928944 164351521 NA G A 0.202 2.46 x 10 6.02 x 10° 0.0010 0.26
1qg13 rs10898815 71739423 NUMAT C T 0.183 1.72 x 10* 8.64 x 10° 0.0089 0.033
18p11 rs564991 10465054 APCDD1 C A 0.442 9.14 x 10°® 2.48 x 107 0.017 0.0059
Angiotensin Il receptor blocker: systolic pressure trait
12p12 rs704209 22042560 ABCC9 A C 0.455 3.64 x 10 1.27 x 10° 0.070 0.15
12p12 rs1283807 22042740 ABCC9 G 0.455 3.64 x 10° 1.27 x 10° 0.061 0.15
13934 rs9560161 112338725 NA A 0.176 4.82x10° 3.31 x 107 0.045 0.015
Angiotensin Il receptor blocker: diastolic pressure trait
1p32 rs6588492 54328025 YIPFT T C 0.120 4.23 x10° 1.51 % 10° 0.015 0.0037
1p32 rs6680026 54345792 YIPF1 T C 0.120 423 x10° 1.51 x 10 0.015 0.0037
4p15 rs4575988 19984926 NA A G 0.202 3.90 x 10 7.50 x 10 0.0095 0.15
5p15 rs314022 18319588 NA G C 0.422 9.92 x 10° 896 x 107 0.049 0.37
5g31 rs7730672 135969163 NA T A 0.263 3.27 x 10+ 8.36 x 10 0.18 0.085
Bold values are opposite direction of allele tested for trend p < 0.1.
MAF: Minor alfele frequency, NA: Not applicable.
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Associated gene Major
homozygous
Calcium channel blocker: PICALM (rs588076)
Genotype, n C/C: 46
8 SBP (mmHq) -11.4 (10.3)
8 DBP (mmHg) -5.7 (6.0)
Calcium channel blocker: TANC2 (rs2429427)
Genotype, n G/G: 69
5 SBP (mmHg) -11.0(9.2)
8 DBP (mmHg) -4.8 (6.2)
Calcium channel blocker: NUMA1 (rs10898815)
Genotype, n C/C: 63
& SBP (mmHg) -11.2 (9.4)
3 DBP (mmHg) -5.8(5.7)
Calcium channel blocker: APCDD1:(rs564991)
Genotype, n C/C: 30
8 SBP (mmHg) -8.0 (10.0)
5 DBP (mmHg) -1.5(5.3)
Angiotensin 1l receptor blocker: ABCC9 (rs1283807)
Genotype, n G/G: 28
8 SBP (mmHg) -12.7(9.1)
& DBP (mmHg) -6.2 (6.6)
Angiotensin Il receptor blocker: YIPF1 (rs6588492)
Genotype, n T/T: 84
& SBP (mmHg) -7.4 (9.9)
& DBP (mmHg) -2.9(5.3)
DBP: Diastolic home blood pressure; SBP: Systolic home blood pressure.

Heterozygous:

C/G: 41
-9.6 (8.3)
-3.1(5.8)

G/A: 24
-4.9 (12.5)
-2.1(5.9)

C/T: 28
-5.4(12.1)
-0.4 (6.0)

C/A: 46
1.7 (11.2)
-6.7 (5.9)

G/A: 57
-8.2(9.3)
-3.5(4.2)

T/C: 16
-9.0(12.3)
-6.7 (4.6)

Minor

homozygous

G/G: 6
7.1 (10.8)
1.9(6.2)

A/A: O

T/T: 2
-10.7 (0.4)
-2.2(2.5)

AIA: 1T
-5.8(7.7)
-1.5(5.9)

A/A: 16
2.1(9.7)
0.4(5.1)

C/C:n
-23.2 (<)
-18.4 ()

Unadjusted p-values

Genotype

0.0001
0.0077

0.013
0.067

0.051
0.0004

0.095
0.0002

<0.0001
0.0004

0.28
0.0008

Trend

0.0015
0.0024

0.013
0.067

0.040
0.0002

0.79
0.44

<0.0001
<0.0001

0.24
0.0004

Adjusted p-valuesk

Genotype

<0.0001
0.0012

<0.0001
0.0035

0.12
0.0002

0.016
<0.0001

<0.0001
0.0012

0.27
<0.0001

Trend

0.0006
0.0013

<0.0001
0.0035

0.12
<0.0001

0.39
0.25

<0.0001
0.0003

0.13
<0.0001

Data are displayed as mean (standard deviation). The covariables in adjusted model were sex, age, BMI, baseline blood pressure level, diabetes mellitus, duration of taking drugs and the defined daily doses of each drug.
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hydrochlorothiazide (i.c., one-sided p < 0.05),
but only from 273 of the 285 SNDPs in white
patients because the o’ test statistic in black
patients showed nonsignificant results for the
associations. Those in the chromosome 11q21
region were the most significantly associated
with response to candesartan in white patients,
had the strongest opposite direction associations
with response to hydrochlorothiazide and had
the same direction associations with response
to candesartan in the 193 black patients. Their
approach, however, does not wholly substanti-
ate the conclusions. First, they analyzed only
diastolic blood pressure response, not systolic
pressure. Second, no rationale was found why
they eliminate the mid-tertiles of blood pressure
response in a categorical analysis, this could have
resulted in the loss of information. Finally, there
is little evidence as to whether or not the oppo-
site direction blood pressure response to ARB,
candesartan and diuretic hydrochlorothiazide
would be observed in clinical practice.

PICALM, also known as CALM, is involved
in clathrin-mediated endocytosis and is ubiqui-
tously expressed in all tissues [17.18]. SNPs in the
PICALM gene were reported to be significantly
associated with Alzheimer’s disease. [18,19]. The
role of PICALM in the pathogenesis of Alzheim-
er’s disease could be explained through the fol-
lowing: a possible role of clathrin-mediated
endocytosis in internalization and recycling
of full length amyloid precursor protein [19};
PICALM’s role in synaptic vesicle formation;
reduction of synaptic density and memory loss
in Alzheimer’s disease [20]; and dendritic dys-
trophy and disrupted endocytosis and secre-
tion of neurotransmitters owing to PICALM
reduction as seen in cell culture [21]. Based on
the established association of late-onset Alz-
heimer’s disease with the €4 variant of APOE
[22], Sweet and colleagues reported that genetic
variation in PICALM was also associated with
lower age at midpoint of cognitive decline in
models that included apolipoprotein E [23]. From
the double-blind, placebo-controlled Syst-Eur
trial, blood pressure lowering therapy initiated
with nitrendipine, a long-acting CCB, protects
against dementia in older hypertensive patients
[24,25]. The protective effect of CCB for cognitive
function might be mediated by gene variations,
including PICALM.

Although marginally replicated, two SNPs
in ABCC9 (rs704209 and rs1283807) showed
strong association with the response to ARB.
ABCC9encoded ATP-sensitive potassium chan-

nels are characterized by inhibition of channel

opening when the ATP concentration at the
cytoplasmic cell surface is increased. ABCC9
is highly expressed in skeletal muscle and the
heart and regulates ATP-sensitive potassium
channels 126). Inagaki and colleagues noted
that sulfonylureas, substances widely used as
oral hypoglycemic agents in the treatment
of noninsulin-dependent diabetes mellitus,
inhibits the activity of potassium channels [27).
They cloned ABCC9 known as an isoform of a
sulfonylurea receptor, designated sulfonylurea
receptor-2, from a rat brain ¢<cDNA library [28].
Genetic mutations of ABCCY are reported to
be one of the causes in dilated cardiomyopathy
129] and familial atrial fibrillation (30}. From the
meta-analysis based on 11 randomized con-
trolled trials, Healey and colleagues reported
that ARB as well as ACEI has a protective
effect beyond blood pressure reduction for atrial
fibrillation (31]. For ACEI, this effect was most
clearly observed in patients with left ventricular
dysfunction [32) and clinical heart failure (33].
Although detailed mechanisms of ABCC9 con-
nected to the antihypertensive effects of ARBs
are unclear and no previous study reported
on the association between ABCCY and the
renin—angiotensin system, genetic alteration
by SNPs in ABCC9 may influence on the
pharmacological action of ARBs.

Recent findings by Shimomura and colleagues
demonstrated that APCDDI could regulate a
diversity of biological processes controlled by
Wnt signaling [34]. Wnt signaling is involved in
heart development and is reported to be acti-
vated in cardiac hypertrophy and cardiomyopa-
thy 35,36]. In vitro, Wnt-5a effect on field excit-
atory postsynaptic potentials in hippocampal
slices was blocked by nifedipine (37. APCDDI
polymorphisms might affect the electrophysi-
ological activity of the heart, although it remains
conjectural.

To the best of our knowledge, the current
study is the first report to demonstrate the
clinical importance of two SNPs in YIPFI
(rs6588492 and rs6680026) that are associated
with ARB response. These SNPs were strongly
associated in the HOMED-BP population
(p £4.23 x 10%) and also significantly replicated
for both genotype and trend associations in the
GEANE population (p < 0.015). There is only
one report regarding the TANC2 gene. The cod-
ing protein TANC2 is differentially expressed in
postmortem brains from patients with atypical
cases of frontotemporal lobar degeneration, but
the metabolism of TANC?2 is unknown [38]. The
NUMAI gene maps to chromosome 11q13 [39],
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a region commonly amplified in ovarian cancer
1401, and NUMA is found to be highly expressed
in epithelial ovarian cancers [41). However, no
studies have tried to indicate the association
between antihypertensive medication and these
gene polymorphisms.

SNPs associated with ARBs and those with
ACEIs are different (SuppLEMENTARY TABLES 1 & 2).
The present study revealed that some SNPs
might affect drug efficacy of ACElIs, although
no replication study has been conducted. As a
representative, 1348987 in the SLCI7A3 gene
was significantly associated with the changes of
systolic home blood pressure by ACEls.

The present study must be interpreted within
the context of its potential limitations. First, we
analyzed only 265 Japanese patients. Second,
our study is likely to be underpowered: we ran
sample size calculations using the SAS Power and
Sample Size software, version 3.1 (SAS Institute),
to detect a 10-mmHg difference in the blood
pressure responses to drug treatment between
two alleles in a single SNP with a significance
of 1.678 x 107, which is Bonferroni’s correction
threshold for multiple testing, 235 patients would
be needed with the power set at 80% and a minor
allele frequency at 40%. For a minor allele fre-
quency of 5%, 1132 patients would be needed.
On the other hand, several SNPs associated with
the responses to antihypertensive drugs were rep-
licated at the p-valuelevel <10°-10"“. Third, pro-
tocols of the HOMED-BP-GENE and GEANE
studies differed. Individual drug information was
summarized as the DDD index in the HOMED-
BP-GENE study, whereas specific drugs, valsartan
and amlodipine, were prescribed in the GEANE
study. Fourth, because of the limited number of
patients, we could not run categorical analyses,
for instance by age group. We considered running
an additional sensitivity analysis using only home
blood pressure data measured during the fourth
week after randomization (22-28 days). How-
ever, because the number of analyzable patients
decreased from 265 to 144 (50 for CCBs and 60
for ARBs), this sensitivity analysis proved to be
impracticable. Finally, we could not conduct the
replication study for the ACEI responders.

Future perspective

The HOMED-BP-GENE study breaks new
ground for assessing antihypertensive effects
based on high-fidelity phenotyping by self-
measured home blood pressure. We demon-
strated a catalog of susceptible SNPs for the
blood pressure response to CCBs, ACEIs and
ARBs based on the GWAS. Pharmacogenomic

approaches should be based on rigid phenotype
information, and our approach based on self-
measured home blood pressure could be widely
accepted even in the next generation of genom-
ics. We reported that a 13.2 mmHg reduction
of systolic home pressure, compared with the
14.8 mmHg difference that we observed in the
reduction between the ABCC9 G/G versus A/A
polymorphism, would prevent 47% of cardio-
vascular end points [10]. Information from the
HOMED-BP-GENE study may be useful to
help realize the prediction of the best drug for
individual patients based on genetic information
in the personalized treatment of hypertension.
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Background

= The aim of this study was to investigate the influence of genetic factors on blood pressure elevation and response to antihypertensive
medication. In order to achieve personalized medicine based on genetic information, the genome-wide approach is desired in
pharmacogenomics studies.

= Based on the multicenter HOMED-BP study, in which antihypertensive drug treatment based on home-measured blood pressure has
proven to be feasible, we aim to elucidate the genetic background underlying responsiveness to antihypertensive drugs.

Methods

= We recruited 265 patients who completed the genomic study.

s Home blood pressure was measured for 5 days off-treatment before randomization and for 5 days after 2-4 weeks of randomized
drug treatment. Genotyping was performed by 500K DNA microarray chips. The blood pressure responses to the three drugs were
analyzed as a quantitative trait.

= For replication of SNPs, we used the multicenter GEANE study, in which patients were randomized to valsartan or amlodipine.

Results

= Six associated gene polymorphisms, four with calcium channel blocker (CCB) responses and two with angiotensin Il receptor blocker
(ARB) responses, were identified with significant replication.

Conclusion

# This study is the first report of a genome-wide association study about the antihypertensive drug responses of CCBs, ACE inhibitors
and ARBs.

= QOur findings, the first based on high-fidelity phenotyping by home blood pressure measurement, which provides higher diagnostic
accuracy compared with conventional office blood pressure measurement, potentially identified susceptible SNPs for the blood pressure
response to CCBs and ARBs.

< Information from the present study may be useful to realize the prediction of the best drug based on genetic information in the
personalized treatment of hypertension.

References

Papers of special note have been highlighted as:
= of interest

s¢ of considerable interest

1

Ohkubo T, Obara T, Funahashi ] er al.
Control of blood pressure as measured at
home and office, and comparison with
physicians’ assessment of control among
treated hypertensive patients in Japan: First
Report of the Japan Home versus Office
Blood Pressure Measurement Evaluation
(J-HOME) study. Hypertens. Res. 27(10),
755-763 (2004).

pharmacogenetics: getting the right drug into
the right patient. J. Hypertens. 19(1), 1-11
(2001).

Kamide K, Kawano Y, Rakugi H.
Pharmacogenomic approaches to study the

effects of antihypertensive drugs. Hyperzens.
Res. 35(8), 796799 (2012).

Turner ST, Schwartz GL, Chapman AB,
Boerwinkle E. WNKT kinase polymorphism
and blood pressure response to a thiazide
diuretic. Hypertension 46(4), 758-765 (2005).
Turner ST, Bailey KR, Fridley BL ez al.
Genomic association analysis suggests
chromosome 12 locus influencing

response to an angiotensin II receptor blocker.
Hypertension 59(6), 1204-1211 (2012).

Investigates blood pressure response to
candesartan by validating opposite direction
associations with the response to
hydrochlorothiazide.

Niiranen TJ], Hanninen MR, Johansson J,
Reunanen A, Jula AM. Home-measured
blood pressure is a stronger predictor of
cardiovascular risk than office blood pressure:
the Finn-Home study. Hypertension 55(6),
1346-1351 (2010).

Asayama K, Ohkubo T, Kikuya M ez al.

-362 -

2 Ogihara T, Kikuchi K, Matsuoka H ez 4/. The Prediction of stroke by self-measurement of
Japanese Society of Hypertension Guidelines antihypertensive response to thiazide diuretic. blood pressure at home versus casual
for the Management of Hypertension (JSH Hypertension 52(2), 359-365 (2008). screening blood pressure measurement in
2009). Hypertens. Res. 32(1), 3107 (2009). Turner ST, Bailey KR, Schwartz GL, relation to the [NC-7 classification: the

3 Turner ST, Schwartz GL, Chapman AB, Hall Chapman AB, Chai HS, Boerwinkle E. Ohasama study. Stroke 35(10), 2356-2361
WD, Boerwinkle E. Antihypertensive Genomic association analysis identifies (2004).

multiple loci influencing antihypertensive
1718 Pharmacogenomics (2013) 14(14) future science group



Drug-responsive SNPs based on home blood pressure |

10 Asayama K, Ohkubo T, Metoki H ¢z a/.
Cardiovascular outcomes in the first trial of
antihypertensive therapy guided by self-
measured home blood pressure. Hypertens.
Res. 35, 1102-1110 (2012).

s+ First randomized controlled trial based on
self-measured home blood pressure to
establish its usefulness in clinical practice
in relation to cardiovascular outcome.

11 Fujiwara T, Matsubara M, Ohkubo T, Imai
Y. Study design of HOMED-BP:
hypertension objective treatment based on
measurement by electrical devices of blood
pressure. Clin. Exp. Hypertens. 25(3),
143-144 (2003).

12 Chonan K, Kikuya M, Araki T et a/. Device
for the self-measurement of blood pressure
that can monitor blood pressure during sleep.
Blood Press. Monit. 6(4), 203-205 (2001).

13 Metoki H, Ohkubo T, Kikuya M ez 2l. The
velocity of antihypertensive effect of losartan/
hydrochlorothiazide and angiotensin I1
receptor blocker. J. Hypertens. 30(7),
1478-1486 (2012).

= Discusses the time intervals needed to attain
the maximum antihypertensive effects based

on home blood pressure.

14 Becker ML, Visser LE, van Schaik RH,
Hofman A, Uitterlinden AG, Stricker BH.
OCT1 polymorphism is associated with
response and survival time in anti-
Parkinsonian drug users. Neurogenetics 12(1),
79-82 (2011).

15  Genome-wide association study of
14,000 cases of seven common diseases and
3,000 shared controls. Nature 447(7145),
661-678 (2007).

A joint genome-wide association study
(GWAS) in the British population to inform
understanding of the genetic basis of the
diseases concerned and provide
methodological insights relevant to the
pursuit of GWAS.

16 ImaiY, Ohkubo T, Hozawa A ez al.
Usefulriess of home blood pressure
measurements in assessing the effect of
treatment in a single-blind placebo-controlled
open trial. J. Hypertens. 19(2), 179-185
(2001).

#  Describes that, based on home blood pressure
compared with conventional blood pressure,
we need a smaller number of subjects to
evaluate the antihypertensive drug effect.

17 Dreyling MH, Martinez-Climent JA, Zheng
M, Mao J, Rowley JD, Bohlander SK. The
t(10;11)(p13;q14) in the U937 cell line results
in the fusion of the AFI0 gene and CALM,
encoding a new member of the AP-3 clathrin
assembly protein family. Proc. Natl Acad. Sci.
USA93(10), 4804—4809 (1996).

20

21

22

23

24

25

26

27

28

29

Ferrari R, Moreno JH, Minhajuddin AT ez /.
Implication of common and disease specific
variants in CLU, CRI, and PICALM.
Neurobiol. Aging 33(8), 1846.e7-1846.€18
(2012).

Harold D, Abraham R, Hollingworth P ez al.
Genome-wide association study identifies
variants at CLU and PICALM associated with
Alzheimer’s disease. Naz. Genet. 41(10),
1088-1093 (2009).

Masliah E, Mallory M, Alford M ez al.
Altered expression of synaptic proteins occurs
early during progression of Alzheimer’s
disease. Neurology 56(1), 127-129 (2001).

Bushlin I, Petralia RS, Wu F ez 4/. Clathrin
assembly protein AP180 and CALM
differentially control axogenesis and dendrite
outgrowth in embryonic hippocampal
neurons. /. Neurosci. 28(41), 10257-10271
(2008).

Farrer LA, Cupples LA, Haines JL ez al.
Effects of age, sex, and ethnicity on the
association between apolipoprotein E
genotype and Alzheimer disease. A meta-ana-
lysis. APOE and Alzheimer Disease Meta
Analysis Consortium. JAMA 278(16),
1349-1356 (1997).

Sweet RA, Seltman H, Emanuel JE ez al.
Effect of Alzheimer’s disease risk genes on
trajectories of cognitive function in the
Cardiovascular Health Study. Am.

J. Psychiarry 169(9), 954-962 (2012).

Forette F, Seux ML, Staessen JA ef al.
Prevention of dementia in randomized
double-blind placebo-controlled Systolic
Hypertension in Europe (Syst-Eur) trial.
Lancer 352(9137), 1347-1351 (1998).

Forette F, Seux ML, Staessen JA ez al. The
prevention of dementia with antihypertensive
treatment: new evidence from the Systolic
Hypertension in Europe (Syst-Eur) study.
Arch. Intern. Med. 162(18), 2046-2052
(2002).

Chutkow WA, Simon MC, Le Beau MM,
Burant CF. Cloning, tissue expression, and
chromosomal localization of SUR2, the
putative drug-binding subunit of cardiac,
skeleral muscle, and vascular KATP channels.
Diabetes 45(10), 1439-1445 (1996).

Inagaki N, Gonoi T, Clement JPT ez al.
Reconstitution of IKATP: an inward rectifier

subunit plus the sulfonylurea receptor. Science
270(5239), 1166-1170 (1995).

Inagaki N, Gonoi T, Clement JP ez al. A
family of sulfonylurea receptors determines
the pharmacological properties of ATP-
sensitive K* channels. Neuron 16(5),
1011-1017 (1996).

Bienengraeber M, Olson TM, Selivanov VA
et al. ABCCY mutations identified in human
dilated cardiomyopathy disrupt catalytic

32

33

34

36

37

38

39

40

41

KATP channel gating. Naz. Gener. 36(4),
382-387 (2004).

Olson TM, Alekseev AE, Moreau C ez al.
K,;» channel muration confers risk for vein of
Marshall adrenergic atrial fibrillation. Naz.
Clin. Pract. Cardiovasc. Med. 4(2), 110-116
(2007).

Healey JS, Baranchuk A, Crystal E ez al.
Prevention of atrial fibrillation with
angiotensin-converting enzyme inhibitors and
angiotensin receptor blockers: a meta-ana-
lysis. J. Am. Coll. Cardiol. 45(11), 1832-1839
(2005).

Pedersen OD, Bagger H, Kober L, Torp-
Pedersen C. Trandolapril reduces the
incidence of atrial fibrillation after acute
myocardial infarction in partients with left
ventricular dysfunction. Circulation 100(4),
376-380 (1999).

Vermes E, Tardif JC, Bourassa MG et al.
Enalapril decreases the incidence of atrial
fibrillation in patients with left ventricular
dysfunction: insight from the Studies of Left
Ventricular Dysfunction (SOLVD) trials.
Circulation 107(23), 2926-2931 (2003).

Shimomura Y, Agalliu D, Vonica A ez al.
APCDDI is a novel Wnt inhibitor mutated in
hereditary hypotrichosis simplex. Nature
464(7291), 1043-1047 (2010).

Bergmann MW. WNT signaling in adult
cardiac hypertrophy and remodeling: lessons
learned from cardiac development. Circ. Res.
107(10), 11981208 (2010).

Ter Horst P, Smits JF, Blankesteijn WM. The
Wnt/Frizzled pathway as a therapeutic target
for cardiac hypertrophy: where do we stand?
Acta Physiol. 204(1), 110~117 (2012).

Varela-Nallar L, Alfaro IE, Serrano FG, Parodi
J, Inestrosa NC. Wingless-type family member
5A (Wnt-5a) stimulates synaptic differentiation
and function of glutamatergic synapses. Proc.
Natl Acad. Sci. USA107(49), 2116421169
(2010).

Martins-De-Souza D, Guest PC, Mann DM
et al. Proteomic analysis identifies dysfunction
in cellular transport, energy, and protein
metabolism in different brain regions of
atypical frontotemporal lobar degeneration.

J. Proteome Res. 11(4), 2533-2543 (2012).

Sparks CA, Bangs PL, McNeil GP, Lawrence
JB, Fey EG. Assignment of the nuclear mitotic
apparatus protein NuMA gene to human
chromosome 11q13. Genomics 17(1), 222-224
(1993).

Brown LA, Kalloger SE, Miller MA ez al.
Amplification of 11q13 in ovarian carcinoma.
Genes Chromosomes Cancer 47(6), 481-489
(2008).

Bruning-Richardson A, Bond ], Alsiary R ez /.
NuMA overexpression in epithelial ovarian
cancer. PLoS ONE7(6), €38945 (2012).

future science group

www.futuremedicine.com

-363 -

1719



© = Kamide, Asayama, Katsuya er al.

% Websites
101 UMIN Clinical Trial Registry.

www.umin.ac.jp/ctr

102 WHO. World Health Organization

Collaborating Centre for Drug Statistics
Methodology System of Defined Daily Doses
(23 August 2011).

www.whocc.no/atc_ddd_index

% Affiliations

Kei Kamide

Department of Geriatric Medicine &
Nephrology, Osaka University Graduate
School of Medicine, Osaka, Japan

and

Department of Health Sciences, Osaka
University Graduate School of Medicine,
Osaka, Japan

and

Research Institute, National Cerebro &
Cardiovascular Rescarch Center, Osaka,
Japan

and

Studies Coordinating Centre, Research Unit
Hypertension & Cardiovascular
Epidemiology, Department of Cardiovascular
Sciences, University of Leuven, Leuven,
Belgium

Kei Asayama

Studies Coordinating Centre, Research Unit
Hypertension & Cardiovascular
Epidemiology, Department of Cardiovascular
Sciences, University of Leuven, Leuven,
Belgium

and

Department of Planning for Drug
Development & Clinical Evaluation, Tohoku
University Graduate School of Pharmaceutical
Sciences, 2-1 Seiryo-cho, Aoba-ku, Sendai,
980-8575, Japan

Tomohiro Katsuya

Department of Geriatric Medicine &
Nephrology, Osaka University Graduate
School of Medicine, Osaka, Japan

and

Department of Clinical Gene Therapy, Osaka
University Graduate School of Medicine,
Osaka, Japan

Takayoshi Ohkubo

Department of Planning for Drug
Development & Clinical Evaluation, Tohoku
University Graduate School of Pharmaceutical
Sciences, 2-1 Seiryo-cho, Aoba-ku, Sendai,
980-8575, Japan

and

Department of Hygiene & Public Health,
Teikyo University School of Medicine, Tokyo,
Japan

Takuo Hirose

Center for Interdisciplinary Research in

Biology (CIRB), College de France, Paris,
France

Ryusuke Inoue

Department of Medical Informatics, Tohoku
University Graduate School of Medicine,
Sendai, Japan

Hirohito Metoki

Department of Preventive Medicine &
Epidemiology, Tohoku Medical Megabank
Organization, Tohoku University, Sendai,
Japan

Masahiro Kikuya

Department of Preventive Medicine &
Epidemiology, Tohoku Medical Megabank
Organization, Tohoku University, Sendai,
Japan

Taku Obara

Department of Preventive Medicine &
Epidemiology, Tohoku Medical Megabank
Organization, Tohoku University, Sendai,
Japan

Hironori Hanada

Research Institute, National Cerebro &
Cardiovascular Research Center, Osaka,
Japan

Lutgarde Thijs

Studies Coordinating Centre, Research Unit
Hypertension & Cardiovascular
Epidemiology, Department of Cardiovascular
Sciences, University of Leuven, Leuven,
Belgium

Tatiana Kuznetsova

Studies Coordinating Centre, Research Unit
Hypertension & Cardiovascular
Epidemiology, Department of Cardiovascular
Sciences, University of Leuven, Leuven,
Belgium

Yuichi Noguchi

Studies Coordinating Centre, Research Unit
Hypertension & Cardiovascular
Epidemiology, Department of Cardiovascular
Sciences, University of Leuven, Leuven,
Belgium

and

Department of Endocrinology & Diabetes,
Saitama Medical University, Saitama, Japan

Ken Sugimoto

Department of Geriatric Medicine &
Nephrology, Osaka University Graduate
School of Medicine, Osaka, Japan

Mitsuru Ohishi

Department of Cardiovascular Medicine,
Kagoshima University Graduate School of
Medicine, Kagoshima, Japan

Shigeto Morimoto

Department of Geriatric Medicine, Kanazawa
Medical University, Ishikawa, Japan

Takeshi Nakahashi
Department of Geriatric Medicine, Kanazawa
Medical University, Ishikawa, Japan

Shin Takiuchi

Department of Cardiology, Higashi-
Takarazuka Sato Hospital, Hyogo, Japan
Toshihiko Ishimitsu

Department of Hypertension & Cardiorenal
Medicine, Dokkyo University School of
Medicine, Tochigi, Japan

Takuya Tsuchihashi

Division of Hypertension, Clinical Research
Center, National Kyushu Medical Center,
Fukuoka, Japan

Masayoshi Soma

Division of General Medicine, Department of
Medicine, Nihon University School of
Medicine, Tokyo, Japan

Jitsuo Higaki

Department of Integrated Medicine &
Informatics, Ehime University Graduate
School of Medicine, Ehime, Japan

Hideo Matsuura
Saiseikai Kure Hospiral, Hiroshima, Japan

Tatsuo Shinagawa

Shinagawa Clinic, Nagasaki, Japan
Toshiyuki Sasaguri

Departments of Clinical Pharmacology,
Kyushu University Graduate School of
Medicine, Fukuoka, Japan

Tetsuro Miki
Geriatric Medicine, Ehime University
Graduate School of Medicine, Ehime, Japan

Kazuo Takeda
Kyotokojohokenkai Hospital, Kyoto, Japan

Kazuaki Shimamoto
Department of Second Internal Medicine,
Sapporo Medical University, Sapporo, Japan

Michio Ueno
National Fukuoka-Higashi Medical Center,
Fukuoka, Japan

Naohisa Hosomi

Department of Clinical Neuroscience &
Therapeutics, Hiroshima University,
Hiroshima, Japan

Jyouji Kato

Frontier Science Research Center, University
of Miyazaki, Miyazaki, Japan

Norio Komai

Division of Nephrology, Department of
Internal Medicine, Kawasaki Medical School,
Okayama, Japan

Shunichi Kojima

National Hospital Organization Shizuoka
Medical Center, Shizuoka, Japan

Kazuhiro Sase

Juntendo University Clinical Pharmacology,
Tokyo, Japan

Toshiyuki Miyata

Research Institute, National Cerebro &
Cardiovascular Research Center, Osaka,
Japan

1720

Pharmacogenomics (2013) 14(14)

-364 -

fsg

future science group



Drug-responsive SNPs based on home blood pressure

*  Hitonobu Tomoike
Sakakibara Heart Institute, Tokyo, Japan

®  Yuhei Kawano
Division of Hypertension & Nephrology,
National Cerebro & Cardiovascular Research
Center, Osaka, Japan

= GEANE study group

= Toshio Ogihara
Department of Geriatric Medicine &
Nephrology, Osaka University Graduate
School of Medicine, Osaka, Japan
and
Morinomiya University of Medical Sciences,
Osaka, Japan

Hiromi Rakugi

Department of Geriatric Medicine &
Nephrology, Osaka University Graduate
School of Medicine, Osaka, Japan

Jan A Staessen

Studies Coordinating Centre, Research Unit
Hypertension & Cardiovascular
Epidemiology, Department of Cardiovascular
Sciences, University of Leuven, Leuven,
Belgium

and

Department of Epidemiology, Maastricht
University, Maastricht, The Netherlands

Yutaka Imai

Author for correspondence:

Department of Planning for Drug
Development & Clinical Evaluation, Tohoku
University Graduate School of Pharmaceutical
Sciences, 2-1 Seiryo-cho, Aoba-ku, Sendai,
980-8575, Japan

Tel.: +81 22 717 7770

Fax: +81 22 717 7776
rinsyo@mail.pharm.tohoku.ac.jp

HOMED-BP study group

future science group

www.futuremedicine.com

-365 -

1721



WEEL SN SBLPES
AHES DO ERONLE
¢

TEERIY | EHoRDRT

b

AR O AU £ BIK

07‘

ERERERRECEEWP L
WKL THEEIEN REE
SEIVEOLEREMAKE -
o TIRSHAER &0

PORR& O] VEWEES

T | BY O YEUN VY
£ SHEHIRELPS” ZEY
L0 RRVEFLOSHRVET
BYSE

W< A — ARSI O iR

EIVIHR EYNE

RIEL
2087 SREEIINERQIEERM

FHHURU(B) MO E3-QH

EHAOPHE I 210°

LB ROV I
VB RN S RIK  £90°
B TR S A E R

=~

g %

viEe ZENWEEONLOR
RTEWREAC YOI SR
B S R N U0 £ °

KIHV R [ L@

FRIFASVVILMLCCLAN N T

MMM TNIRE ¢ g
HE (<P 10) QEBIN- O
AL ORI QN7 EQAE
302 QIBER VI O L MR O 9
Q° BRBMEL VELQAOST 1B
% BB Q QN O U 510
QAP ILL"

FaxsreAY I F R RS

LO 2 8 eI Ao S0 1) - 4

L R R R R R R R E R R LR R R R EE R R R EEREE R EREE EEEE I I

HEUE KRR RN PRI B

FRQHK QK™ K
EOHK-C°

O QREN ST IEERS
Hie 0" REEWREO G
$50° WV R BTN ERE O
R W R INENR AR
B ESN

R~ AHE O 42 S Q R E
©4850° EHEBLYIK o m S
EROOPE - nKESC<OR

A

=8

14

YEBaEsebALE e

B G R B ANE  hS

“kn

ARG BG I EU L bR

%%

S —

- 366 -

: BRI S E oWERE
D BRSO aene”
: B HRBEcHe K

[ETRVN

KPCEY FoOV»S IH

L SR DA GAUE M BN
1507 KRR E A0S
DO Gt i dHiB A U
W BRSPS

EaA(E) PRELTOAETEIEER B RARSZER I TN K

& -=1960 (RBHI3E) . &RMH

R



P ‘,»»@\v«,&«va&n%*a

»»»»»»»

EE IR R I

Hmmiﬁkmm.mfﬁ Tu.@ai%»{.ﬂh&ck (~oofi) ,

@%/337bxxiﬁ%
ﬁ% * :1// QTQW.EP@%

B H G R A E SR D DN R KB YRGS H DG GG

RENES ke it e

5 Qe AR I IHEEE R U
7 DANDHRD AN AR
TOMEBRED ®HOw R
407 ARGV X
W — MM mEwSD D0
SA QG Q8 Hm S B

RN miksey O\ Stk ridao
BEHW A0 T ABIENRNY
R WO & QmENH A T
%ﬁﬁfﬁvf%&maiﬁA_

RN Q BN O 1 &0

E T A I I

52 QEAWHIN Y 20RO
PR QB (e A O W
O 5007

PAANERTOE" DN
KD LB~ L—P IR
2 EEED Q EEEWL ) {4 [0
SN SN By VR
S CH SR QR Rt} = £ (S S TTCRS
5\$Aniaﬁﬁm°@01m
QIR — " KRR v 7/‘%?)
A7 IHE RN D AN FKS
OONWE S DL HnE D
R 500

&7 REIRWELD &
NLRAEA A & NP R M
MRAOOGLTON L°

IRt KiplEsyE R
& Vv Se<LEREEN LN
VS S0 R0 K
QNCNNINE NTET RERER
K%%ﬁ%éﬁ@%ﬁm@%
B HERAEAESLSNT P
LM DOV EFN RSSO
50 HEQBERFVEm—N
2L QIRERWIES” RS
BORIHR R S AMURNT 450
WETED O N A Q@
NAORS

HV R0V KE
PR ESEST EQHEEIN
D QOBR S HHERRPIERHG°

oI Ao JUH TSRS

12 45 40 © (R HE W0
A RS HGEHEY S S
oo (BHRE) H < ER A
SHQAERUR Y 507~
DD TE D 1)o@ QAN
&@@ﬁw&én,%éﬁ%@
S48 Q OO RN

ﬁ%ﬁjL@%%%K%%
EECHIENVEBR Y 5007 BN
FWHBAN MR E OV
RP RN B A S
I QBN 420" WQEERIQ
TR 4 HE AT 0 ) AU S o A0rQ°
R L ARG D & @)
AP IRRPESIO MRS
ﬁ%HWT%ﬁxoﬂ%kmﬁ

EWERN WO S
IEEN CKEY” Ms00R%

8241 DM IRAIQ R4VEE (10’

AREA T a0 s Q RE
vV S0 EERTEOR
#° F N %i%%t<?k
YBEEHEHODA LT N
0400
HRER I ) S0 BREDR
VBRI R0 {00
Spaid” {RERIERR T
ﬁ%ﬁﬁokb\%ﬁ%ﬁho
M@ AP KB M0 O
ST R =i N

I (W TNN-T) Rl (1 — -2 )
© NIRRT O e iRk
W D niIERS PR 4R
R ru 2@

S RAIKBREERS

N
Frsnshdrrvess seetvassan R EEANKRNNN BRI E KL AB L HREREF DI AN S L RA R AR INEF L RN RN A B e pa e "

[Ie]
et

- 367 -



T A

S

5

B [l 2

S S o T (R
EZEL

ERERRS

W

=y
=

et 1k

B2 NY R NS o
=X (FRE)V Taoes~a) (=
SK) WHEEUDT WRNIEOHHE
B&wiEh® Lol EEsie
NE EEEAVERUPORL LR
FRS IR
FRANY I R SExZQ
L5 TERE] A7 & R KE
MERRERO500 MK NKE
Pane” EREVE BEKE 8
S VOV ER QRIS ERIEOE
SNEEIUPIC) A HEKEKAS
RS B TITE 0

B EVE Y BTRGHN
MIRBKEHVEOR Y LR BR
SHCEEM ST =0 TRV T
01 M5O LEBUOTER AR
Lo DB EBRS<SYLERT

B
EN
3

5

TN TP MY EDCERE
[IEHOEEGE L VO VR
KQEARWELWVERSEES > XA

DA

EELORE MAIRRL vl

HOV DY QEEHIERAU 0 —
KA ORI0% SARKIMAEN 60
A RQEVIRTEQ ki \ETA
SOV HA R — D VS RS
Cae BEAESFO

%%ﬁmﬁ%riof%m&féo
BRSO YR KUE O M RIENE
DO CE ARG 4S5 -4 SRS S TRt e
EREQANLAMRR IS 21
rr N A EESER SV QHIAUL O W EE
AR Q4 BN O L0 U-ORE
MBS NEE WL Wit KK
MAHQA | IR QB D6’

MO MR R T RN
T SR AIEEA QIR LS BRI R
AN N A W EVIGIEM S
SO HEENEH O 8BRS Tk
B WOWPE DL AUREKRIIED
Ea

o EENDEISKR Eoi
O BROEFEIEYIRN OO L0
@ KHEIE smgos S RIEN’
BEREEN PN BEIN DY ARR
EAVE IRV E NN aES i 1 el Al
Qe RERY 20 RTWE

- 368 -



20N LA R R DA 1@ H K O
P RoRe” EEQRLEETIHEING
AN D LC

IEdEN QIR IR ERERHIN T

WP (R REHE] V5o h—

X%rﬂylﬁ/\»@ M.VO

BRI RWERGRE0P SN
D H R L O RIHEVE OO
SHVRRESQ
RO QEPY T2 N NE

A S0 40558 QFM KRR S

Shr ke SS S

SMVANRESWRL
2T AR A
P2 YNGR N NEHERY

FRTIHE W155)
URHYT 9o<UER 305

B

IR 110~ 120 /ST EH 309,
BEES 6045

HERESREE

R W ¢ (o,

oW  EH E2x \/

Q& - &%o goE

ST L

SV 1~ g, H

o, I /\w..nmnm_#_

v DA MRSl u

NN D %W/%mﬂ\s 2

8 D oSO ﬂ o RN 7L 0E
RN T~ == NoRE=S o

D | wo o AN

AV O Do o Bk

- X 0 Y P g m g -

® & & &

B SN O\ IV R
I @k SN BN MRS EZH
AOER X B D 500 ) UK RS
RRIVECQ ME DY 2001
O <t () A S oiE " A
E0MEHIEU O v SRR
WL 5307 s MEr | TR )
Waxzg] MERRVEERVCSR
FEP Hamx) SHEROEKH
R 0 A0C°

HQHET (KPP IR QIERIEYE
MO MARPTEIRY B KIERECH

VPO REEFEREEUSY S
0" REHQRUNEE S HEEE

/o
N {
4

fe- o
= 3
2 N -
N ey ﬁ
8 Bl ® 2
s ~ =
+ S o AN
# @l 3 £
< v a S
+ TP_¥, VAR - <
o|¥ g B iR
= || BB 8
B x|l R & ¥
By || EBER W
CrLViCE IR

-\
7
1®
|z
N

y@&%&%%bfﬁ%kwgihm
TN OV ISRV (~R
Moo or—L5) FERQOE
(IR DANGRIE KEK W
B ING ) 2R = 11
RANO AT A G A L0
o (RS ENT oke<
08 BRGBFAHiERI L S
SO WRmRE % | L.
EAEAUS Y 5000 KR T
REEHWIEOR FELHESIH
SUMAEN ) AN BEGYERLT RSB MER
02048 S0 DOt O L0
R IE e~ 1RIKS00H
BRI 2V AP KR AVEEE

NS

I~

o~

-369 -



%54 B EAREFEEZSENESTE
(Meet the Expart)

Follo# O FOEHRL, B Al B RE

TA A

50155

B f o aar meé( SV B BT & T ke %ﬁ;@x}] CHTH LI kb A
b E G, G "’Clﬁfs"“f’i Vilite,  AEEIEY, wfwr*r SR 2 WEER fywwww
FH RS NRINTE 4L L,“:ﬂ%i VRH T - VB A, PRI, [;jz;u D S (TIA)Y %
o, BROHALE, e RO R BRI LT A Qs R I L R 1%
WEHLE L, Cf;b»-';fjrifjsﬁ;%iiu7é1’ OIS RS AR D0 CRAEIFEOR R L T 5. ORI O R

FESRE T ‘f’ % b P II ARE IR S W R G fows,

G758 e DL L Co iR e vk o
P 4. @& s S Uf JET RO FLEe, [aMERbiEpdt (ACS) IO ST REMAN: ACS 7

=<, JEST %’»*3’?*’"“ ACS T ORI Y A7 PLICH IV, 02 0B Ssav U E He5R  ~i0%. ’\)m'til‘

Foud, MEPE ACS, A EREMCHIEET A ACSIGLIEE T A, G ho R v T el s, o
9] (l)i“hf’/}‘iﬁflﬂ”( m\a%mi, R 2 AR T B S P TR B I A~ 5 . O By

5

W ES A BRI R, BSR4 Lo A LAl NGl v T TR, M»m%*

Y
O EVERESER R, BurbisE

W DREATm e % 3‘%’»%‘9@ AN

Hey words @ FRGH, Ha, B

(H#% 2013 50 155-157)
13 L sic W BRI L . EEE TR Ik
i é/'(ﬁi E‘ }é% B,

BaisEtdy,

[ ARt LD

RO L5 Utw‘(’l?ff‘é:&')f:v‘b“ By
Ay R DAAL FILWET A, RS

nu?i& ek, & ZENBHLT

WO & D ik - OB R AT ) W L0 BER MIRL (U8 v 3R R
WL S ORBEA L, :’%‘/%’sxj“c‘bmélkf*i"z v, O Mg R CTHRENYE Ly, LS (—8 3L

KRR 2 2 L%, A ;f-% M) ARl Cw b BET
BEIGHOWMAEFRE Y, OEALCNRE EOR  WEANE L2 hE, GRS £ 2
A AL R LR (80 BERA LT oD L‘n?‘ifrﬁi)k BED . PRI 5 1” (TIA) SEAER: 90 L 2L

T TR L 7R
L A

Mo I

TR »’-J‘*%‘iﬁ W AER m:ii SERAGIEIRIC & AR W BAPY) O B A B AR I 15~20% TH Y,
WIEE ”afﬁ AT S FEL L), ; ﬁzfmmm IRAR TR TR 07280 b B o TIA B RH o

LR G, R,
G EER I L 9w,

WA EEPHERRE LTy, @atkEB s R #], B=Dblood pressure(140/90 mmllg Bkl C=
LML LRd v, ‘mﬁ’»ﬂi"“‘/ﬁ‘#” T B 1R YIRS clinical feature Fr Ryl 2 S/ Mg
Lo TP EE S Iedo, ration of symptomil0 9P 1 1 55, 60400 B 2 A1

4 DBV BEBOFREMIC DR TIIHRAS. diabetes mellitus [HERR 5%

Bﬂ - :;q I 2 3E9E HY 8.1 % éi’i%”.
AR A B S ORBATEETH Y, B L AR E RO

Lo EJE T I ASA < ﬁ%bﬂ%% DI RIE

j@ n 1 };&J 7 L-) 1{; H 0) _____ 7
fli 5. ABCD*Z 27 256~7 i ClE, 20 umm

DOWT, il

ST h, TIABERSIoOREESERBRE T
ABCD' 237 Hdb 5. Fheb b, A=age [60BELL 1

Hifr 7 E’@

Emergency transport and hospitalization of the elderly ELTRLIr->TE(, — IR REEAO] ?i
Shigeto Morimoto © @IRER KFEHMES ‘fﬂ%ﬁ‘ﬁ@‘ L. FRIOBERE R SR L D infrEiee

-370 -

= /—ivH/J



501156

@
jual
*
a
7
B

~P

i

&
&

F1 ST IS

By Ay

i ig,s

w o 5
IoApcinE

20 532 E O g
AL D

&5, PR LA

h’%Wm%ﬁm@
AHAE TR

OCSIP e L 1V°

LHARTA Y (2007 b X BEH

A WEBIYH L S &

fqu@%&%ﬁ%H%7 RI VLT F -
7 (rtPA) 2B RIREO#EY D LY 75
B LMo EEIE R T e 6
e TWdh.

A - BRIV RR R e, PRI e, R, Ez*
5, WAL Ml 4 ARG EOSTE DT <
BT A IrE BUEND L L THE 0)&@ 5
FTEEEMWERLEL 2507, BT 2N H o
CEBHETYY & jé% WHORID S &AL (X
FHATTA Y2009,

SRS
ik 5

RSB (ACS) 3. SEIIRME SRR L
f/bké Lo TARMLEEI &4 UANEHT, rEER
Do, BMOTHESE OREROVWT A oERE &
L. FEE s ST B ACS IR B IS 8 AN B
THAHN, FEST EHMACSK BETHENEAD
IETE ACS, TAREREM TS H ACS OBHH
iz A ST LA ACS T i3 e plh s
&0, PEEEE GBS LT R R s
FAFBICH S, ST RAABEEREER R, —8
AR LA "wéésru}wé'ézzaf*sé VA7 U HE

{'fgl\x\

g
WASERICH L. FUCRTEMY 27 Bl kT %,
B AZIEARD S ZRWER, PEEY A I ARE

- 371 -

BENETHL. 1 BRI
LR, 4. T AKY Y 0lR
AR E) &

ML R 7 AR A
PobcahEgy 27k
DS RN

SR % % FH QOB
L, AN R et FedE U CRs il L
BLTh6HREsND D k?’)i;%'v\(l EREET S W
H AR e, O R [
T A, B ASEE 6 HMA®
7%

AL 6~12 BERI B I

o

b= T
O THALFY
ALy

V1w sE

i

WWHA VS 4 ¥ (200
EVIOE SENTIL S

YAFL)(ER2) BRAL

i¥ Japan Coma Scale (3-3 9,&.
;f:ffL,, SERE TR T 1I~3RED
CHEUP AT 5805 D
THHILEEMETAHLENS S

X%

,L\,‘ ?§‘§

Rligiz

SMEE

IGREERER, BEEIBE, BUuBH (Fvr v, BEE
?M%ﬁﬁk(7”vyﬁiv??4§ Mg O MHE (
Wk, FENERMIVE), va vk



PO R,

#2 ADROP 2 AF

A

A e g T

d ARELEA I A i ol

UL 70 L0 E, AP

2. RUN 21
3. SpO2 mmuv 60 7

(Pal)z

TR
mg/dl B ’*i«i‘ﬁ&‘fi'{«‘i"’; g}
Porr DL

4, ;
50 e CIREED 90 mmll BUF
LRENE S ] SO
LEElE [ 2 NoR
SRR [ ioﬁﬁm;.injmgm
it ! WO 3R T AL
T LiEE O 4 2F s o847 4 4o

ADAR DI 31 S

Whifin, R, 35 & ORI O MR EIR T A, AL OFF
R RO By, BRAMIEC & oty BT
VE L ENDGHE, WL BISATL, B

ST ETH L,
HEH Rk & LCfuidiale o 5~10%
IER ORI E ST, 56 35~41% D88

Y, #25%
B & 2 o

Tvrd, T Th, 65 R Lo EEs o W ok B ER
O~k e b, EREHIEN R O 1/2~2/3 BABEE

A

U, 1/3 DU 2 953 20 IR IR 2L,

%H%ﬁibmﬁérm';mmuﬂ4Lﬂvz, Wibag gL, Em%
gL, AL AR, R IR A & B AR A

R BT D,
RS b AR A,
LT EMdHh, BIECTHY )

HEXEE
W XD R BYEOMBEOLE I, HEEONHTE R
WPamBEONRE R L, Thbt, Ui £ JCS1 OO
(EAMBOT L - THEE L 22w L, O 1
bW}Amit@%wW%Mk.ﬁ’“w*ﬁh,””

THhY,

Mg, MR A W 9898 aR & 9
L L LR D,

R

AHIE VO

CHBAE LTS

WP, CONRTIAL x' :
COMMMESERT - I

I 200 mmBg BA ,11‘ & 5;;(_)2 290% K,
IR MR E R BWECH, PRGBS 4
LAb, o8 A govth A v (R IRA,
SpOAlaE 48 b o LlEE3 5. SpO:llE T,
PLOTRIE R JROVIRPA IR 4 WL & 08D By,
PACLTHMER B S L L R TH D,

& =

X @k
'Am( et "00’” 369 (‘35’38) 2832

%.‘%’?’ 2 [IPNEE

A&Amw

S 16 45 3 )1

4) Lewis LM, Banet GA, Blanda M, Hustey FM,

50157

120 111 /45 PA_L % 721 50 Il /43548,
U 90 mmHg Al 3 72 (B0 i
v 2

2 24ty
il

STiOR
5

}'V

FE D
TN

Meldon

SW, Gerson LW: Etiology and clinical course of abdomi-
nal pain in senjor patients: a prospeclive mu}i‘iccmev

-372 -



AR En RA

BERRAENE, BRSO RIE A DR CHIRNBRASCE R0z L,
%“é“@a‘?) 0, IRYLE :F”‘ VT A L EEAL - (u%f;%@ MHZZ 2, SHED» LD LR IT», AN
ek | s %\71 L, &5z bo— b i THLEDHANSH S L, ABRERLHHIZ &
ﬂ:'ﬁ‘é. BIE YIS f}H Wi, SRR A b EERE C, BB L Cwie, Ak, |
HA Y HEHRVEYPENTAZEICL DA BN THAE - R § 5 % ERETED L 51,
VAN CEPUEAEE Y, SmEoMEL L BB LIRS T 4 S, Eiioy
(CIREZERES S OICHBLT A, AW TIZHED THEZLEWEET, TERORTFLIEKEL
HETHME A 2SRRI BT B4 B 72D, RANHBIEF MIEHL /2.
VR L MHE RIS DWW TR A, WbRAER, 39COHSAT XL TRy, I

WL 7 o 72 OOTE R TR Ic BT
Mo AR L 7. BT O HhAlc(JDS ) bk
36%, APeEFifEix 364 mg/dL. TH 7. B

W ZE DALY D 0, BAER ML &7z 1 RARRE L JCS T -3 ¢, @ MsE i 2 TRk
T 5 8Ot 20 13 &Hi 2 & &l RIS BHE CTh - 7. LBRES S EIHRIUE
X LCHREED, o I5FEEH»H 1*‘7"“5?%’}'1? WEEch D &R L, MR THIEEA A

VIR LT RE RS B T 3R O MR B DN B YERMWRO SV T-210g K7D 1O
Trofz, MPED Y PI—VIERRTHY, ﬂ@ HATRE, RaiEr e L Riknyzam
AOHSRHBEHERE R EN TV L 00, ik e & A4 2 ViR GEORETH (AR5 A

YA v O TR A2 EM) &1 V”ZC:’P oY G

REIE L. RRCEEREREZIEHNL, BRNE

T woteSE— i ?‘ﬂf&ﬁﬂ ‘::ECi:L/L‘)/ -tz-7k°~
REEN B EDNEY, EEE  TOH (Tips 1) & FAA L 7.

OREUNFETETVWARVRRICEWVWT, | AFEBTE - KEME R }:‘0) AL Az

MEECLZEENMDEREMNICHL, #E LS, BRI L Tna I LItE I o

MEBEL S SRARESDET =7 » b1 RSk THiE R T L m’cmu\ww

BRI IR R ARER et WRHHUBHTS Y, RIS
L TR UIEJRsE 2 i L7z & 2 4, ESBL E
402 BRI H A5 —  Volll Nod 2013 4 5 i 13478176 713/ ¥ 500. 5 4/ JCOPY

-373 -



Wiz KA LB sh/-(E1). <7
A FRPBEERE L7 )75 2o
M2, VAT R —F 0 B
U 'fz‘éf‘zﬁ?f‘, ML AL X 2 Ji iy L ool
b Y /f/A')/HJ kA L, B

v A /)X.FY'—EQTJ WEAREEE T o Je I 2
SUSOUREAZ W 4 > A il B oA
{2 A VPO & Tl HRET
. WA X o TN S0 b B Y

Z & AT & WA AT ) LEN S D

R BE BRI GE L L e v &
NT B, OB E L CO SRR RERL
@ImTTREE, GmMEEsE, OREREr D
y LD A, TG LT AR E A
2, BB EE D 0% Sl B9 R 20 4
TOWTIEAHTH S, UL, Mifz sk
=V O AR ARG, ﬁ Wi g€ D FERE - FE
THACEET DAL END.
~waaﬁm<m%a“ L&, B
& L A BN 2 B L 7o }MTMOD') S
DFEBIIE 52 (31%) & /2 LTH Y, RIS
£(24%), B#(10%) 73‘«~_Ffl, SR TT W
=, McAlister B, FERMZ EMERB L L
PG 95 2 Z66E L7240 Cld, SGEC X D m
KEEx2 272 L R4 wA, 252mg/dL LLED
IHERIRBE T A RO PEARETTH S &
EYLTwah, %m%ﬁ%ﬁW%%@%ﬁ@
fEa M S5 EI2B LT, Benfield &
10,063 A& 74ERICH 720 a5k — MFgE %
o FofGH, IR MAEEAY 18 mg/dL EH T 5
WRDFEIEY A7 W 6% 1745 EBRET L
WhH, B 5122008 2 Kornum S, 7V
— J BT 34239 NORigABEB L 34 H
DAER® HbAlc fEIZ 4 2 AN E LT -
ZORER, BRIREIMATAR T A4 v
WiddrM R mE I _C 1261 TH Y, 2

VERRBIFT A S —

B b é’oﬁéﬁE CDE’]“B GT EE

D9 H HbAle il 7% A0 OIEM Tl 1.22 {5
o 728, 9% LU Lo JiE T 166 1 & L‘ 5
L, /10400 !*O)Tﬁifbffﬂfﬂf'?\} @kau‘lk}
BICux 137 %5, 1 BURE LR BT
ECH 72" —F, 2000 4D NICE-SUGAR
study TU&, HURERE A ORI 0 B 7 o 4
0)L~Y~&’i*¥ W AR T b, éﬁ'rfrﬁ}ﬂ 2% 2

MPHEERIEI T LA PH 2T L0008
H@’G‘ﬁb o7z,

PLE XY BEIRAG & N g5 i 3 8 45 7
WAL, 7”)‘*0“L 2 B OO S IF 7 IR B & 4T
) Z & TRASESEIE T B - THRUWH IO RS
bOHLEZ NS,

BEGRIB B B AL Cdn B 726018, IRYYIELC
9B AV 2 IR O BRI, B LR B
E, POTPRUFBIOLDVLLEEZLND, &
AL, REME, B R Sl g ﬁ%%ﬁ
Heg L, WREZR R b BN 0 AR L PR E
ﬁﬂL.@%éﬁx%ﬁﬁéutﬁﬁ%‘%

. PEIRFRBIIL, %%m%mamWLrA%%
%%Aiﬁﬁﬁﬁﬁézﬁcﬁéﬁﬁéw

ENTW5, V%L,%mm%¢%¥%éwﬁ

BHZETHIRIEEE L L, SRR

Volll Nod 2013 4E 5 A 403

-374 -



R3¢ (ERPRE2HN)

v

O B 70, ZE75EELLE
O BUN 21 mg/dL Bl EE /= ikfika )
[} Sp0, 90% LITF (Pa0, 60 Torr LI'F)

0 ZREE

O mfE(R#ER) 90 mmHg LIT avy

+ v
anA(RETEY

FHE( or21RE)  EEGRHE)

: Vo

#BERE(4 or 51RA)

E ||
¥

‘ l

2 MMROEEESHECHS 2881 EE R
ARG EFE R TR SBIYECE T2+ N5 > & U TESR - niEEE
b (NHCAP), Briafibs. MiRAb&ICH T TEERDEDSTFET S, FAEFIE

efm s SR LTS,

ZETHEAUOAGRHCKVEEES

A7 5. HEROADPOBAROED

BRETD. 2aviaT L TOWSSERRENET TEEELLRS.

HROEALZ ETI DY, MEOEE R
BB - BkE R Lo yER% LE
D

—%, BEEAIERESWEHOmE T > b
T— VIZBITAMBEED B, RPEDOD
140~180 mg/dL BE L T 2O B TH 5 &
DMEVPHREIND. FIEDTEEED B VEFIC
A A YEIERET Y, A VR VBE
BOWINT 275, SHEOHEELE LDITL VA
) AR E SN D 2O, RO R
EEE ML TWE EFH IR L2 & 72,
RIEDEBEIZOWTORKRAZBE LoD
fRIFE Cfa 5 & & 2 RIKICB iz, £ v A
) RSB ORI E AR IR B L E)S
»5.

IS 2 29 5 REYE S HERI T, BIE
PERET AR Z ZR LT, WERZH -
EREAAT, BIUERE & BT L CEtl 2 M
PREREZIT) CEPEETHL. T, BRFA

404 PRI~ A & —

B, SREZZOREATREE, AKT, S
P L DEREFEMRICE Y BAKREEL XL
TWABREFDZE L, WIEE, TSERERDLE
B, BRERELREOEBER, FERLETOIR
BEMEL-ERLNVOEL, WTIRE &
B EAEOLOMERBEOEEIZ DV TR
M@Zx & VRESEE2TA(E2). 851,
PEIRIC i 2872 L OBHWRIYE L AP L5 E
Wi, B BATE, VSRR, BRI
T, ISR B EREERE 2 & OB PHE % BF
LT, ShOEDERBORIIKIZOVWTH R
HELWED, EEOEILZELZLDE LD
12, MWL BB TAILEND S,

T 72, BT 7 F v OEWNEERR, JEHE
RFEFIHCRSETHLEMEINTEY, i
A4V TINVI T T F I RER RO O M %5
RIEZHBEICBLSELI EMENT WD,
K EDHE PR 5 155 2% (ADA) OFERIBIZ B § A AR
FTOHA T4}, HERERERTHN
EEOEHBRBIIBANTL, 1Y IV T s
FUBIOBEERET 7 F v & DICHEETRE
THoEFMEL TS, HARIEEERETH S

Volll No4 201345 A



