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Japan Assessment of Pitavastatin and Atorvastatin
in Acute Coronary Syndrome (JAPAN-ACS)
Rationale and Design
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Background Many trials have shown that 3-hydroxy-3-methyl-glutaryl coenzyme A (HMG-CoA) reductase
inhibitors reduce the incidence of cardiovascular events and mortality. One method of decreasing the incidence
of cardiovascular events could be to reduce the progression of coronary atherosclerosis, and a recent study found
that atorvastatin can cause coronary plaque to regress. To generalize this finding, using conventional HMG-CoA
reductase inhibitors at many Japanese centers, randomized trials of pitavastatin and atorvastatin will be conducted with patients with acute coronary syndrome (ACS).
Methods and Results Patients with ACS who have undergone successful percutaneous coronary intervention
under intravascular ultrasound guidance will be studied. They will be randomly allocated to pitavastatin or atorvastatin groups and followed up for 8–12 months. The primary endpoint will be the percent change in coronary
plaque volume, and secondary endpoints will include absolute changes in coronary plaque volume, serum lipid
levels and inflammatory markers. The safety profile will also be evaluated.
Conclusions This study will examine the ability of HMG-CoA reductase inhibitors to regress coronary plaque
in Japanese patients with ACS and the findings should help to improve the prognosis of such patients and clarify
the involved mechanisms. (Circ J 2006; 70: 1624 – 1628)
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any large-scale clinical trials have shown that 3hydroxy-3-methyl-glutaryl coenzyme A (HMGCoA) reductase inhibitors reduce the incidence
of cardiovascular events.1–8 The relationship between lowdensity lipoprotein (LDL)-cholesterol (C) level and cardiovascular event frequency is linear, and an alternative strategy is reducing LDL-C to lower the cardiovascular event
rate.7,8 Accordingly, current US guidelines (3rd Report of the
U.S. National Cholesterol Education Program) suggest that
the aim of treatment should be a LDL-C level <1.8 mmol/L
(70 mg/dl) after acute coronary syndrome (ACS).9 In the
Japanese statin trial the incidence of coronary events in
hypercholesterolemic patients was strongly correlated with
the level of serum cholesterol10 and the 2002 Guidelines for
Diagnosis and Treatment of Atherosclerotic Diseases have
established the goal of LDL-C management as <100 mg/dl
in patients with coronary heart disease.11 However, no clini-
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cal trials have supported the notion that LDL-C level
<100 mg/dl reduces the risk of recurrent cardiovascular
events in Japanese survivors of ACS episodes.
Although reducing cardiovascular morbidity and mortality are therapeutic goals for patients with hypercholesterolemia, clinical trials that can accurately detect treatment
effects using an active comparator are essentially very large
and require long-term follow-up. Surrogate endpoints might
provide an alternative opportunity to demonstrate efficacy
in a relatively small sample size with a short follow-up. Because progressive atherosclerosis is the underlying basis of
cardiovascular disease, whether or not aggressive lipid-lowering therapies, including HMG-CoA reductase inhibitors,
have substantial beneficial effects on this process should be
determined.
Imaging studies of coronary plaque have contributed considerably to understanding the benefits of intensive lipidlowering therapies. The Low Density Lipoprotein-Apheresis
Coronary Morphology and Reserve Trial (LACMART)
has shown that aggressive lipid-lowering therapy using
LDL-apheresis induces the regression of coronary atherosclerotic plaque in patients with familial hypercholesterolemia, as evaluated by intravascular ultrasound (IVUS)
imaging.12 The Reversal of Atherosclerosis with Aggressive
Lipid Lowering (REVERSAL) trial found that an intensive
lipid-lowering strategy using atorvastatin (80 mg/day) reduced the progression of atherosclerosis compared with
moderate treatment using pravastatin (40 mg/day).13 However, 80 mg/day of atorvastatin does not facilitate plaque
regression. An IVUS assessment in the setting of aggresCirculation Journal Vol.70, December 2006
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Table 1 Inclusion Criteria
• Patients giving written consent by their own volition after being provided sufficient explanation for participation in this clini-

cal trial.
• Patients 20 years or older at the time of their consent.
• Patients with hypercholesterolemia as defined by any of the following criteria: (1) TC ≥220 mg/dl; (2) LDL-C ≥140 mg/dl;

(3) cholesterol-lowering treatment is necessary in accordance with the investigator’s judgement when LDL-C ≥100 mg/dl or
TC ≥180 mg/dl.
• Patients who have been diagnosed with acute coronary syndrome.
• Patients with successful PCI by IVUS guidance.
• Patients with coronary plaques (≥500μm in thickness or 20% or more in % plaque) at ≥5 mm from the previously treated
area in the same branch of coronary artery.

TC, total cholesterol; LDL-C, low-density lipoprotein-cholesterol; PCI, percutaneous coronary intervention; IVUS, intravascular
ultrasound.

Table 2 Exclusion Criteria
• Patients with bypass graft or in-stent restenosis at the site of PCI.
• Patients who have undergone previous PCI on the lesion site where the evaluation of coronary plaque volume is planned.
• Patients who have plaque in a non-culprit site on the PCI vessel and might undergo PCI during the treatment period.
• Patients receiving lipid-lowering drugs (statins, fibrates, probucol, nicotinic acid or cholesterol absorption inhibitors).
• Patients with familial hypercholesterolemia.
• Patients with cardiogenic shock.
• Patients receiving cyclosporine.
• Patients with any allergy to pitavastatin or atorvastatin.
• Patients with hepatobiliary disorders.
• Pregnant women, women suspected of being pregnant, or lactating women.
• Patients with renal disorders or undergoing dialysis.
• Patients who are ineligible in the opinion of the investigator.

Abbreviation see in Table 1.

Acute
Coronary
Syndrome

Informed
consent

Pitavastatin (4 mg/day)
Randomized

Atorvastatin (20 mg/day)

PCI
IVUS

IVUS

72 h

8~12 M

sive lipid-lowering therapy with HMG-CoA reductase inhibitors was conducted in the Japanese Early Statin
Treatment in Patients with Acute Coronary Syndrome
(ESTABLISH) study, which demonstrated that 20 mg/day
of atorvastatin reduces coronary plaque.14 This finding suggests that aggressive lipid-lowering therapy with HMGCoA reductase inhibitors could reduce unstable coronary
plaques in ACS, but this relatively small trial was conducted at a single center and its global impact remains
unknown.
Pitavastatin is a HMG-CoA reductase inhibitor with
powerful lipid-lowering effects that is commonly used in
Japan. Its ability to lower LDL-C is comparable to that of
atorvastatin and it also enhances high-density lipoprotein
(HDL)-C.15,16 Moreover, pitavastatin is not metabolized by
the cytochrome P450 3A4 pathway, which is the major
metabolic pathway of atorvastatin.17 Recent reports have
shown that pitavastatin has pleiotropic effects; it reduces
the inflammatory response18 and the generation of reactive
oxygen species,19 improves endothelial function,20 increases
nitric oxide production,21 inhibits cell adhesion,22 attenuates
smooth muscle cell contraction,23 increases thrombomodulin
expression,24 enhances angiogenesis,25 and promotes apolipoprotein (apo) A-I production.26 However, its clinical
Circulation Journal Vol.70, December 2006

Fig 1. Protocol. PCI, percutaneous coronary intervention; IVUS, intravascular ultrasound.

effect on coronary plaque volume has not yet been investigated in Japan. Thus, the Japan Assessment of Pitavastatin
and Atorvastatin in Acute Coronary Syndrome (JAPANACS) trial will evaluate the effects of HMG-CoA reductase
inhibitors with powerful lipid-lowering effects on coronary
plaque regression in patients with ACS. The study will also
assess whether or not the efficacy of pitavastatin is inferior
to atorvastatin for plaque reduction.

Methods
Study Design
JAPAN-ACS will be a randomized non-blinded parallel
group study. Patients who satisfy all criteria for inclusion
will be enrolled after having undergone successful percutaneous coronary intervention (PCI) under IVUS guidance to
treat an episode of ACS (Table 1). Patients who satisfy any
of the exclusion criteria (Table 2) will not be enrolled. The
included patients will give written informed consent and
then be randomly allocated to receive either pitavastatin
(4 mg) or atorvastatin (20 mg) daily (Fig 1). These doses
were selected based on the results of the ESTABLISH
study in which 20 mg/day of atorvastatin significantly reduced coronary plaque volume in patients with ACS.14
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The pitavastatin dosage of 4 mg/day causes the same LDLC-lowering effect as 20 mg/day of atorvastatin.15,16 The randomization will be stratified by diabetes mellitus, gender
and total cholesterol (TC) level. The supervising physician
will administer the allocated drugs within 72 h after PCI.
The participants will continue taking the allocated drugs
until the end of study, or when certain endpoints are met, including death, any cardiovascular event, any adverse event
or discontinued participation in the study. Investigators will
follow up the participants for 8–12 months at 36 centers,
and will conduct medical examinations, blood testing,
IVUS and coronary angiography (CAG). Patient enrollment
is planned for between November 1, 2005 and October 31,
2006 and the enrollment period may be extended if necessary. This study has been registered at clinicaltrials.gov
(NCT00242944), according to the statement of the International Committee of Medical Journal Editors.27
Endpoints
The primary endpoint will be the percent change in coronary plaque volume. Secondary endpoints include (1) absolute change from baseline in coronary plaque volume, (2)
absolute and percent changes in minimal lumen diameter
(MLD) and %stenosis at the site of lesion where the coronary plaque volume is evaluated, (3) absolute and percent
changes in serum lipids and apolipoproteins (TC, LDL-C,
triglyceride (TG), HDL-C, HDL2-C, HDL3-C, remnent
lipoprotein-C, small dense LDL, non-HDL-C, LDL-C/
HDL-C, apoA-I, apoB, apoE, apoB/apoA-I, malonyldialdehyde (MDA)-LDL, phospholipid and lipoprotein (a)), (4)
absolute and percent changes in inflammatory markers
(high sensitive C-reactive protein (hsCRP), pertussis toxin
(PTX3)) and white blood cell count, (5) absolute and percent change in the coronary plaque area at the site of PCI,
(6) absolute and percent changes in MLD and %stenosis at
the site of PCI, (7) major adverse cardiovascular event
(MACE; defined as cardiac death, Q or non-Q wave myocardial infarction, PCI or coronary artery bypass grafting),
(8) death, and (9) any adverse incidents including changes
in laboratory values.
Safety Monitoring
Safety will be evaluated by regular medical examination
and laboratory tests at 1, 3, and 8–12 months after enrollment. The Event Assessment Committee will evaluate
MACE and any other adverse events.
Sample Size Calculation
Because the effect of pitavastatin on coronary plaque
volume has not been studied, we calculated the sample size
based on the assumption that the effect of pitavastatin on the
regression of coronary plaque volume is not inferior to that
of atorvastatin. The % change in coronary plaque volume
in patients with ACS determined by the ESTABLISH study
was –13.1±12.8% (SD) in an atorvastatin group and 8.7±
14.9% in a control group.14 We assumed that the mean and
standard deviation of the % change in coronary plaque
volume in patients receiving pitavastatin were equal to
those of atorvastatin reported in the same study.14 Based on
the standard deviation in the atorvastatin group, we established a non-inferiority margin of 5%. Accordingly, we
calculated that groups of 150 participants with an α level
of 5%, 80% power and a dropout rate of 30% would provide meaningful data.
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Data Management
A data management center was established at the Research Institute for Production Development, which conducts patient enrollment, randomization and data follow-up
in cooperation with the Department of Cardiovascular
Medicine at Kyoto University Graduate School of Medicine. Patient information, blood samples, and IVUS images
will be coded with a study identification number, and the
key code for individual identification will remain blinded.
Serum lipids, apolipoproteins and hsCRP will be measured
at SRL Co, Ltd and PTX3 will be measured at Perseus
Proteomix Co Ltd. IVUS images will be analyzed at the
Division of Cardiology, Department of Medicine and Clinical Science at Yamaguchi University Graduate School of
Medicine. CAG images will be analyzed at the Department
of Cardiology, Juntendo University School of Medicine.
An independent experienced investigator who is unaware
of the patient groups will perform the quantitative IVUS
analysis. Baseline and follow-up IVUS images will be
reviewed together on a display, and target segments will be
selected. One target segment will be determined at a nonPCI site (>5 mm proximal or distal to the PCI site) with a
reproducible index side branch on the PCI vessel. The
quantitative coronaty angiography analysis will also be
performed by a single independent reviewer.
Statistical Analysis
An independent statistician with full access to the data
will conduct all statistical analyses. The % change in coronary plaque volume after the 8–12 month study will be
compared between groups by analysis of variance with
adjustment for gender, presence of diabetes mellitus and
TC level. The 2-sided 95% confidence interval will be
calculated for the difference in drug effects (μp –μa) where
μp and μa represent mean % change in coronary plaque
volume in the pitavastatin and atorvastatin groups, respectively. Remaining within a 5% upper limit of confidence
interval would confirm that pitavastatin is not inferior to
atorvastatin. Similarly, not exceeding a 0% upper limit of
confidence interval would indicate that pitavastatin is superior to atorvastatin.
General linear models will be used to assess relationships between the absolute change in coronary plaque
volume and serum lipid level, and the % change in coronary plaque volume and serum lipid level at 8–12 months.
Such models will also be used to evaluate relationships
between inflammatory markers (hsCRP and PTX3) at 8–12
months, changes in coronary plaque volume and the effects
of groups on changes in HDL-C.
One-sample t-tests will assess the absolute and %
changes in serum lipid levels and inflammatory markers
during the study period. General linear models will include
the following covariates: drug, gender, age, history of coronary artery disease, hypertension, diabetes mellitus, family
history of coronary artery disease, smoking status, LDL-C
at baseline and HDL-C at baseline.
The number of adverse events will also be assessed to
determine a safety profile. Subgroup and other analyses
will also be conducted as necessary. Interim analyses have
not been planned. The significance level will be 5% 2-sided
(2.5% one-sided) and all statistical analyses will be performed using the SAS System Release 8.2 or SPLUS
Version 7.0.
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Ethical Considerations and the Role of Funding Source
This study will be conducted in accordance with the
‘Declaration of Helsinki’ established by the World Medical
Association, the ‘Ethical Principles in Clinical Studies’
published by the Ministry of Health, Labor and Welfare of
Japan and with the approval of the institutional review
boards of each participating institution. The study will be
explained to patients who meet the criteria for inclusion and
written informed consent to participate will be obtained.
The Japan Heart Foundation supports the concept for
this study and the funding source will not play any role in
the design, performance, or reporting of the study, or in the
decision to submit the findings for publication.

Conclusion
The ESTABLISH study has shown that aggressive lipidlowering therapy with 20 mg/day of atorvastatin reduces
coronary plaque.14 The JAPAN-ACS study will determine
if the results from the ESTABLISH study are reproducible
at multiple centers using other HMG-CoA reductase inhibitors and should also confirm the utility of aggressive
lipid-lowering therapy in patients with ACS in Japan.
In 2005 Tani et al found that plaque regression correlated
with a decrease in MDA-LDL and an increase in HDL-C
levels in 75 patients with coronary artery disease patients
who received pravastatin.28 In the same year Satoh et al indicated that fasting triglyceride is a significant risk factor
for coronary artery disease among middle-aged Japanese
men29 and Hong et al demonstrated that the hsCRP level is
associated with neointimal hyperplasia and restenosis after
successful coronary artery stenting.30 Evaluation of the
effect of changes in serum lipids, including LDL-C, HDLC, TG and MDA-LDL, and inflammatory markers, including hsCRP, on coronary plaque will be valuable in the
JAPAN-ACS study and should clarify the mechanisms of
coronary plaque regression.
In conclusion, the JAPAN-ACS study will investigate a
wide range of endpoints to determine the effect of aggressive lipid-lowering therapy, the utility of 2 HMG-CoA reductase inhibitors with powerful lipid-lowering effects, and
the mechanisms of coronary plaque regression in Japanese
patients with ACS.
Acknowledgment

7.
8.

9.

10.

11.
12.

13.

14.

15.

16.

17.

18.

19.
20.

A Japan Heart Foundation Research Grant will support this study.

References
1. Scandinavian Simvastatin Survival Study Group. Randomised trial
of cholesterol lowering in 4444 patients with coronary heart disease:
The Scandinavian Simvastatin Survival Study (4S). Lancet 1994;
344: 1383 – 1389.
2. Sacks FM, Pfeffer MA, Moye LA, Rouleau JL, Rutherford JD, Cole
TG, et al. The effect of pravastatin on coronary events after myocardial infarction in patients with average cholesterol levels. N Engl J
Med 1996; 335: 1001 – 1009.
3. The Long-Term Intervention with Pravastatin in Ischaemic Disease
(LIPID) Study Group. Prevention of cardiovascular events and death
with pravastatin in patients with coronary heart disease and a broad
range of initial cholesterol levels. N Engl J Med 1998; 339: 1349 –
1357.
4. Pitt B, Waters D, Brown WV, van Boven AJ, Schwartz L, Title LM,
et al. Aggressive lipid-lowering therapy compared with angioplasty
in stable coronary artery disease. N Engl J Med 1999; 341: 70 – 76.
5. Schwartz GG, Olsson AG, Ezekowitz MD, Ganz P, Oliver MF,
Waters D, et al. Effects of atorvastatin on early recurrent ischemic
events in acute coronary syndromes. JAMA 2001; 285: 1711 – 1718.
6. Heart Protection Study Collaborative Group. MRC/BHF Heart Pro-

Circulation Journal Vol.70, December 2006

21.
22.

23.

24.

25.

26.

tection Study of cholesterol lowering with simvastatin in 20536 highrisk individuals: A randomised placebo-controlled trial. Lancet 2002;
360: 7 – 22.
LaRosa JC, Grundy SM, Waters DD, Shear C, Barter P, Fruchart JC,
et al. Intensive lipid lowering with atorvastatin in patients with stable
coronary disease. N Engl J Med 2005; 352: 1425 – 1435.
Cannon CP, Braunwald E, McCabe CH, Rader DJ, Rouleau JL,
Belder R, et al. Intensive versus moderate lipid lowering with statins
after acute coronary syndromes. N Engl J Med 2004; 350: 1495 –
1504.
Grundy SM, Cleeman JI, Merz CN, Brewer HB Jr, Clark LT,
Hunninghake DB, et al. Implications of recent clinical trials for the
national cholesterol education program adult treatment panel III
guidelines. Circulation 2004; 110: 227 – 239.
Mabuchi H, Kita T, Matsuzaki M, Matsuzawa Y, Nakaya N, Oikawa
S, et al. Large scale cohort studyof the relationship between serum
cholesterol concentration and coronary events with low-dose simvastatin therapy in Japanese patients with hypercholesterolemia and
coronary heart disease. Circ J 2002; 66: 1096 – 1100.
Japan Atherosclerosis Society. Japan Atherosclerosis Society (JAS)
Guidelines for Diagnosis and Treatment of Atherosclerotic Cardiovascular Diseases, 2002.
Matsuzaki M, Hiramori K, Imaizumi T, Kitabatake A, Hishida H,
Nomura M, et al. Intravascular ultrasound evaluation of coronary
plaque regression by low density lipoprotein-apheresis in familial
hypercholesterolemia. J Am Coll Cardiol 2002; 40: 220 – 227.
Nissen SE, Tuzcu EM, Schoenhagen P, Brown BG, Ganz P, Vogel
RA, et al. Effect of intensive compared with moderate lipid-lowering
therapy on progression of coronary atherosclerosis. JAMA 2004;
291: 1071 – 1080.
Okazaki S, Yokoyama T, Miyauchi K, Shimada K, Kurata T, Sato H,
et al. Early statin treatment in patients with acute coronary syndrome:
Demonstration of the beneficial effect on atherosclerotic lesions by
serial volumetric intravascular ultrasound analysis during half a year
after coronary event: The ESTABLISH Study. Circulation 2004;
110: 1061 – 1068.
Japan Cholesterol Lowering Atorvastatin Study (J-CLAS) Group.
Dose-related reduction of serum lipid levels in patients with primary
hypercholesterolemia by atorvastatin, a new HMG-CoA reductase
inhibitor. Prog Med 1998; 18: 1690 – 1723.
Saito Y, Teramoto T, Yamada N, Itakura H, Hata Y, Nakaya N, et al.
Clinical efficacy of NK-104 (Pitavastatin), a new synthetic HMGCoA reductase inhibitor, in the dose finding, double blind, threegroup comparative study. J Clin Ther Med 2001; 17: 829 – 855.
Sakaeda T, Fujino H, Komoto C, Kakumoto M, Jin Js, Iwaki K, et al.
Effects of acid and lactone forms of eight HMG-CoA reductase inhibitors on CYP-mediated metabolism and MDR1-mediated transport. Pharm Res 2006; 23: 506 – 512.
Yokoyama T, Miyauchi K, Kurata T, Satoh H, Daida H. Inhibitory
efficacy of pitavastatin on the early inflammatory response and neointimal thickening in a porcine coronary after stenting. Atherosclerosis 2004; 174: 253 – 259.
Maeda K, Yasunari K, Sato E, Inoue M. Enhanced oxidative stress in
neutrophils from hyperlipidemic guinea pig. Atherosclerosis 2005;
181: 87 – 92
Hayashi T, Rani P JA, Fukatsu A, Matsui-Hirai H, Osawa M,
Miyazaki A, et al. A new HMG-CoA reductase inhibitor, pitavastatin
remarkably retards the progression of high cholesterol induced atherosclerosis in rabbits. Atherosclerosis 2004; 176: 255 – 263.
Wang J, Tokoro T, Matsui K, Higa S, Kitajima I. Pitavastatin at low
dose activates endothelial nitric oxide synthase through PI3K-AKT
pathway in endothelial cells. Life Sci 2005; 76: 2257 – 2268.
Hiraoka M, Nitta N, Nagai M, Shimokado K, Yoshida M. MCP-1induced enhancement of THP-1 adhesion to vascular endothelium
was modulated by HMG-CoA reductase inhibitor through RhoA
GTPase-, but not ERK1/2-dependent pathway. Life Sci 2004; 75:
1333 – 1341.
Kuzuya M, Cheng XW, Sasaki T, Tamaya-Mori N, Iguchi A. Pitavastatin, a 3-hydroxy-3-methylglutaryl-coenzyme A reductase inhibitor, blocks vascular smooth muscle cell populated-collagen lattice
contraction. J Cardiovasc Pharmacol 2004; 43: 808 – 814.
Masamura K, Oida K, Kanehara H, Suzuki J, Horie S, Ishii H, et al.
Pitavastatin-Induced Thrombomodulin expression by endothelial
cells acts via inhibition of small G proteins of the Rho family.
Arterioscler Thromb Vasc Biol 2003; 23: 512 – 517.
Katsumoto M, Shingu T, Kuwashima R, Nakata A, Nomura S,
Chayama K. Biphasic effect of HMG-CoA reductase inhibitor, Pitavastatin, on vascular endothelial cells and angiogenesis. Circ J 2005;
69: 1547 – 1555.
Maejima T, Yamazaki H, Aoki T, Tamaki T, Sato F, Kitahara M, et

MIYAUCHI K et al.

1628

27.
28.

29.

30.

al. Effect of pitavastatin on apolipoprotein A-I production in HepG2
cell. Biochem Biophys Res Commun 2004; 324: 835 – 839.
http://www.icmje.org/
Tani S, Watanabe I, Anazawa T, Kawamata H, Tachibana E,
Furukawa K, et al. Effect of pravastatin on malondialdehyde-modified low-density lipoprotein levels and coronary plaque regression as
determined by three-dimensional intravascular ultrasound. Am J
Cardiol 2005; 96: 1089 – 1094.
Satoh H, Nishino T, Tomita K, Tsutsui H. Fasting triglyceride is a
significant risk factor for coronary artery disease in middle-aged
Japanese men: Results from a 10 year cohort study. Circ J 2006; 70:
227 – 231.
Hong YJ, Jeong MH, Lim SY, Lee SR, Kim KH, Sohn S II, et al.
Elevated preprocedural high-sensitivity C-reactive protein levels are
associated with neointimal hyperplasia and restenosis development
after successful coronary artery stenting. Circ J 2005; 69: 1477 –
1483.

Appendix 1
Research Group Organization
Study Chair: Masunori Matsuzaki (Division of Cardiology, Department of
Medicine and Clinical Science, Yamaguchi University Graduate School of

Medicine).
Principal Investigators: Masunori Matsuzaki (Division of Cardiology,
Department of Medicine and Clinical Science, Yamaguchi University
Graduate School of Medicine); Hiroyuki Daida (Department of Cardiology, Juntendo University School of Medicine); Takeshi Kimura (Department of Cardiovascular Medicine, Kyoto University Graduate School of
Medicine).
IVUS Core Laboratory: Division of Cardiology, Department of Medicine
and Clinical Science, Yamaguchi University Graduate School of Medicine.
QCA Core Laboratory: Department of Cardiology, Juntendo University
School of Medicine.
Data Center: Research Institute for Production Development, Department of Cardiovascular Medicine, Kyoto University Graduate School of
Medicine.
Study Statistician: Takeshi Morimoto (Center for Medical Education,
Kyoto University Graduate School of Medicine).
Event Assessment Committee: Tetsu Yamaguchi (Cardiovascular Center,
Toranomon Hospital); Satoshi Saito (Division of Cardiovascular Disease,
Department of Medicine, Nihon University School of Medicine); Kazuo
Kimura (Division of Cardiology, Yokohama City University Medical
Center).
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