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Study DesignStudy Design

Study hypothesis:Study hypothesis:

–– Valsartan will improve morbidity and Valsartan will improve morbidity and 

mortality when added to conventional mortality when added to conventional 

therapies in Japanese patients with therapies in Japanese patients with 

hypertension and cardiovascular diseasehypertension and cardiovascular disease



Mochizuki S : Cardiovasc Drugs Ther 18 305-309, 2004

Endpoint Endpoint 

Primary endpoint:Primary endpoint:

–– Composite of CV mortality and morbidityComposite of CV mortality and morbidity

Stroke or TIA, MI, Stroke or TIA, MI, hospitalisationhospitalisation for CHF or angina pectoris, for CHF or angina pectoris, 

dissecting aneurysm of the aorta, lower limb arterial obstructiodissecting aneurysm of the aorta, lower limb arterial obstruction, n, 

doubling of serum doubling of serum creatininecreatinine or transition to dialysisor transition to dialysis

Secondary endpoint:Secondary endpoint:

Death from any cause, left ventricular hypertrophy, changes in Death from any cause, left ventricular hypertrophy, changes in 

ECG, ECG, proteinuriaproteinuria, B, B--type type natriureticnatriuretic peptide (BNP), heart failure peptide (BNP), heart failure 

symptoms, heart failure syndrome,  blood pressure and heart ratesymptoms, heart failure syndrome,  blood pressure and heart rate..



JIKEI HEART StudyJIKEI HEART Study

Investigator initiated and conductedInvestigator initiated and conducted

Prospective, randomized, openProspective, randomized, open--label, blinded label, blinded 

endpointendpoint（（PROBEPROBE））

3,081 Japanese patients with high blood 3,081 Japanese patients with high blood 

pressure, coronary heart disease and/or heart pressure, coronary heart disease and/or heart 

failure failure 

Valsartan Valsartan vsvs NonNon--ARBARB--based therapy to based therapy to 

achieve aggressive BP target of 130/80 mmHgachieve aggressive BP target of 130/80 mmHg
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JIKEI HEART StudyJIKEI HEART Study

participating centerparticipating center：：
21 21 hospitalshospitals



acute coronary syndrome or myocardial infarction 

within 6 manths

any any cerebrovascularcerebrovascular event within 3 months event within 3 months 

serum serum creatinincreatinin higher than 3.0mg/dL  higher than 3.0mg/dL  

potassium higher than 5mmol/Lpotassium higher than 5mmol/L

treatment with an angiotensin receptor blocker 4 

weeks or less before randomization

judgment by the physician that participation was judgment by the physician that participation was 

unwise on the basis of patient characteristics and drug unwise on the basis of patient characteristics and drug 

safetysafety

Mochizuki S : Cardiovasc Drugs Ther 18 305-309, 2004

Exclusion criteriaExclusion criteria



0

Randomization

8-12

Titration

12-16

Titration End of study

-4
Weeks

+Non-ARB

+Non-ARB

+Non-ARB

+Non-ARB

+Valsartan

(40-160mg/d)

+Valsartan

(80mg/d)

Non-ARB

Run-in*

Valsartan group

control group

Medications at baselineMedications at baseline

3737（（2%2%））4242（（3%3%））FibrateFibrate

490490（（32%32%））461461（（30%30%））StatinStatin

126126（（8%8%））117117（（8%8%））other diureticsother diuretics

6464（（4%4%））5252（（3%3%））AntialdosteroneAntialdosterone agentagent

3939（（3%3%））2929（（2%2%））ThiazideThiazide

9393（（6%6%））7474（（5%5%））αα--blockerblocker

502502（（33%33%））486486（（32%32%））ββ--blockerblocker

525525（（34%34%））548548（（36%36%））ACEACE--II

1,0111,011（（66%66%））1,0411,041（（68%68%））CCBCCB

nonnon--ARB groupARB group

（（（（（（（（n=1,540n=1,540））））））））

Valsartan groupValsartan group

（（（（（（（（n=1,541n=1,541））））））））
MedicationMedication
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Treatment scheduleTreatment schedule



Data are means.

314314（（（（（（（（20%20%））））））））315315（（（（（（（（20%20%））））））））Diabetes mellitusDiabetes mellitus

813813（（（（（（（（53%53%））））））））812812（（（（（（（（53%53%））））））））HyperlipidaemiaHyperlipidaemia

174174（（（（（（（（11%11%））））））））176176（（（（（（（（11%11%））））））））Heart failureHeart failure

522522（（（（（（（（34%34%））））））））514514（（（（（（（（33%33%））））））））Coronary heart diseaseCoronary heart disease

1,3411,341（（（（（（（（87%87%））））））））1,3581,358（（（（（（（（88%88%））））））））HypertensionHypertension

NonNon--ARB ARB 

groupgroup

（（（（（（（（n=1,540n=1,540））））））））

Valsartan Valsartan 

groupgroup

（（（（（（（（n=1,541n=1,541））））））））
Medical historyMedical history

Baseline characteristicsBaseline characteristics
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Data are means.

7171（（（（（（（（1111））））））））7171（（（（（（（（1111））））））））Heart rateHeart rate（（（（（（（（beats/minbeats/min））））））））

81.481.4（（（（（（（（10.810.8））））））））81.481.4（（（（（（（（10.510.5））））））））Diastolic blood pressureDiastolic blood pressure（（（（（（（（mmHgmmHg））））））））

138.8138.8（（（（（（（（10.610.6））））））））139.2139.2（（（（（（（（11.411.4））））））））Systolic blood pressureSystolic blood pressure（（（（（（（（mmHgmmHg））））））））

262262（（（（（（（（17%17%））））））））259259（（（（（（（（17%17%））））））））Current smokerCurrent smoker

2424（（（（（（（（33））））））））2424（（（（（（（（33））））））））BodyBody--mass indexmass index（（（（（（（（kg/cmkg/cm22））））））））

6565（（（（（（（（1010））））））））6565（（（（（（（（1010））））））））AgeAge（（（（（（（（yearsyears））））））））

517517（（（（（（（（34%34%））））））））521521（（（（（（（（34%34%））））））））FemaleFemale

NonNon--ARB armARB arm

（（（（（（（（n=1,540n=1,540））））））））

Valsartan armValsartan arm

（（（（（（（（n=1,541n=1,541））））））））
Clinical characteristicsClinical characteristics

Baseline characteristicsBaseline characteristics
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Lancet  2007, 369

131 vs. 132 mm Hg ∆ n.s.

77 vs. 78 mm Hg ΔΔΔΔ n.s.

SBP

139 vs. 138 mm Hg ∆ n.s.

DBP

81 vs. 81 mm Hg ΔΔΔΔ n.s.
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Valsartan group 92 events

Non-ARB group 149 events

HR=0.61, p=0.0002

95% CI 0.47-0.79
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1,541

1,540

1,504

1,502

1,441

1,447

1,257

1,262

1,092

1,075

855

835

689

657

368

344

368

343

Number at risk

Valsartan

Non-ARB

（（（（months））））6 12 18 24 30 36 42 48
0
0

E
v
en
t 
ra
te
（（ （（
%
）） ））

Primary endpointPrimary endpoint

Lancet  2007, 369



1.5

2.5

3.5

Valsartan arm 29 events

Non-ARB arm 48 events

HR=0.60, p=0.028
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Valsartan arm 19 events

Non-ARB arm 36 events

HR=0.53, p=0.029

95% CI 0.31-0.94
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Valsartan arm 19 events

Non-ARB arm 53 events

HR=0.35, p=0.0001

95% CI 0.20-0.58
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1,541

1,540
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95%CI  0.47-1.74 
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Valsartan arm 17 events

Non-ARB arm 19 events
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0
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New or recurrent acute myocardial New or recurrent acute myocardial 

infarctioninfarction
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1,541

1,540

1,504

1,502

1,441

1,447

1,257

1,262

1,092

1,075

855

835

689

657

368

344

368

343

Number at risk

Valsartan

Non-ARB

81%

HR=0.19, p=0.0340

95%CI 0.04-0.88 

2

0
0

Valsartan arm 2 events

Non-ARB arm 10 events

（（（（months））））6 12 18 24 30 36 42 48

Dissecting aortic aneurysmDissecting aortic aneurysm
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Primary endpoints

Composite endpoints

Secondary endpoints

Stroke/TIA

Myocardial infarction

Hospitalisation for angina pectoris

Hospitalisation for heart failure

Dissecting aortic aneurysm

Transition to dialysis, doubling of serum Cr levels

All-cause mortality

Cardiovascular mortality

0.0002

0.0280

0.7545

0.0001

0.0293

0.0340

0.8966

0.7537

0.9545

1 20.50.250.125 4

p valueHazard ratio

Incidence of endpoint reduced Incidence increased

Effect of treatment on endpointsEffect of treatment on endpoints
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Clinical relevanceClinical relevance

For the first time, the clinical benefits of For the first time, the clinical benefits of valsartanvalsartan

added to the benefits from blood pressure control, are added to the benefits from blood pressure control, are 

extended to an Asian populationextended to an Asian population

The JIKEI Heart Study results are highly relevant to The JIKEI Heart Study results are highly relevant to 

clinical practiceclinical practice

We have to consider not only aggressive blood We have to consider not only aggressive blood 

pressure control but also which blood pressure drug is pressure control but also which blood pressure drug is 

the best choice to prevent outcomes the best choice to prevent outcomes 



Study organizationStudy organization

Executive Committee

ChairChair

Seibu Mochizuki Seibu Mochizuki 

((The Jikei University School of MedicineThe Jikei University School of Medicine))

BjBjöörn rn DahlDahlööff

((SahlgrenskaSahlgrenska University University Hospital, SwedenHospital, Sweden))



Endpoint CommitteeEndpoint Committee

MasatsuguMasatsugu HoriuchiHoriuchi （（Chair, Ehime UniversityChair, Ehime University））

Junichi Yamazaki Junichi Yamazaki （（Toho UniversityToho University））

Hiromi Hiromi RakugiRakugi （（Osaka UniversityOsaka University））

Safety CommitteeSafety Committee

Shigeru Shigeru KageyamaKageyama （（ChairChair））

Tetsuo Sato, Masato Matsushima, Tetsuo Sato, Masato Matsushima, ShigetoShigeto Murakami, Murakami, 

all from The Jikei University School of Medicine.all from The Jikei University School of Medicine.

Study organizationStudy organization



InvestigatorsInvestigators

Division of Cardiology, The Jikei University School of Medicine Division of Cardiology, The Jikei University School of Medicine 

–– Seibu Mochizuki, Seibu Mochizuki, IkuoIkuo Taniguchi, Taniguchi, KatsunoriKatsunori Ikewaki, Makoto Ikewaki, Makoto OhtaOhta, Kenichi Sugimoto,, Kenichi Sugimoto,

Kazuhiko Ogawa,  Satoru Yoshida, Takahiro Shibata, Kenichi HoKazuhiko Ogawa,  Satoru Yoshida, Takahiro Shibata, Kenichi Hongo, Hideki Sasaki, ngo, Hideki Sasaki, 

TeiichiTeiichi Yamane, Naofumi Aoyama, Makoto Kawai, Hidenori Yagi, Yamane, Naofumi Aoyama, Makoto Kawai, Hidenori Yagi, KimiakiKimiaki KomukaiKomukai, , 

Takayuki Ogawa, Fumiko Okazaki, Takayuki Ogawa, Fumiko Okazaki, RyukoRyuko AnzawaAnzawa, Taro Date, , Taro Date, SahachiroSahachiro NakaeNakae, , 

HisashiHisashi TakatsukaTakatsuka, Tadashi Tamura, Tsuneo Mizokami, Osamu Kurusu, Eriko , Tadashi Tamura, Tsuneo Mizokami, Osamu Kurusu, Eriko YokomizoYokomizo, , 

Yuji Yuji HigakiHigaki, Hidehiko , Hidehiko KashiwagiKashiwagi, Koichi , Koichi MarutaniMarutani, , KoshinKoshin MizuniwaMizuniwa, , TomohisaTomohisa Sakai, Sakai, 

TokuoTokuo Kasai, Kasai, KeijiKeiji IwanoIwano, Atsushi , Atsushi SeoSeo..

Division of Diabetes and Endocrinology Division of Diabetes and Endocrinology -- Naoko Tajima, Yoichi Sakamoto, Hideaki Naoko Tajima, Yoichi Sakamoto, Hideaki KurataKurata..

Division of Cardiology, The Jikei University School of Medicine,Division of Cardiology, The Jikei University School of Medicine, AotoAoto HospitalHospital

–– Shingo Seki, Masayuki Taniguchi, Toru Shingo Seki, Masayuki Taniguchi, Toru ArinoArino, , ChikashiChikashi Sato, Satoshi Takeda,Sato, Satoshi Takeda,

HidekazuHidekazu Miyazaki, Kiyoshi Miyazaki, Kiyoshi KanaeKanae, , ShujiShuji NakadaNakada, Makoto , Makoto MiyairiMiyairi, Akihiko , Akihiko KagamiKagami, , 

Kenji Kenji NomaNoma, , IzuruIzuru Nakamura.Nakamura.

Division of Cardiology, The Jikei University School of Medicine,Division of Cardiology, The Jikei University School of Medicine, DaisanDaisan HospitalHospital

––Makoto Yoshikawa, Makoto Yoshikawa, KazutoshiKazutoshi TakigawaTakigawa, Keiichi Chin, Yoshiyuki , Keiichi Chin, Yoshiyuki HashizumeHashizume, Yoshihisa , Yoshihisa ShimazuShimazu. . 



Division of Cardiology, The Jikei University School of Medicine,Division of Cardiology, The Jikei University School of Medicine, Kashiwa HospitalKashiwa Hospital

–– MitsuyukiMitsuyuki Shimizu, Shimizu, TakuTaku Yamada, Yamada, MasafumiMasafumi KusakaKusaka, Toshio , Toshio HasudaHasuda, , YoshikiYoshiki UeharaUehara, , 

Yoshiyuki Yoshiyuki Azuma,ShinichiroAzuma,Shinichiro Takizawa, Hiroshi Yoshida, Takizawa, Hiroshi Yoshida, TomotakeTomotake Suzuki, Mie Kawai, Suzuki, Mie Kawai, 

Hiroyuki Okumura.Hiroyuki Okumura.

Division of Cardiology, Atsugi Municipal Hospital Division of Cardiology, Atsugi Municipal Hospital 

-- Kenichi Kenichi MaieMaie, Koichi Hashimoto, Takuya Okada, , Koichi Hashimoto, Takuya Okada, NobunoriNobunori TominagaTominaga, Kazuhiro Aoki., Kazuhiro Aoki.

Division of Cardiology, Fuji City Metropolitan Central Hospital Division of Cardiology, Fuji City Metropolitan Central Hospital 

-- HidefumiHidefumi MikawaMikawa, Hiroshi Takeda, Satoshi Arase, Katsumi , Hiroshi Takeda, Satoshi Arase, Katsumi OhnukiOhnuki, , KosukeKosuke MinaiMinai..

Division of Cardiology, Division of Cardiology, SakuragaokaSakuragaoka General HospitalGeneral Hospital

-- Takao Shimada, Takao Shimada, TetsushiTetsushi Ito, Ken Ito, Ken NogimuraNogimura..

Division of Cardiology, WestDivision of Cardiology, West--Saitama Central Hospital Saitama Central Hospital 

-- TatsuyukiTatsuyuki Onodera, Masao Onodera, Masao KuwataKuwata, , YumiYumi NishibayashiNishibayashi..

Division of Cardiology, Saitama Cardiovascular and Respiratory CDivision of Cardiology, Saitama Cardiovascular and Respiratory Centreentre

-- Makoto Muto, Tetsuya Ishikawa, Hiroshi Sakamoto, Makoto Muto, Tetsuya Ishikawa, Hiroshi Sakamoto, TetsushiTetsushi TsurusakiTsurusaki, Satoru Onoda., Satoru Onoda.

Division of Cardiology, Division of Cardiology, ShonanShonan Hospital Hospital -- NoriakiNoriaki YoshitakeYoshitake, Hideaki Suzuki, , Hideaki Suzuki, KunihikoKunihiko Abe.Abe.

Division of Cardiology, Division of Cardiology, OaraiOarai--kaigankaigan HospitalHospital

-- Osamu Osamu AizawaAizawa, , TakehikoTakehiko Izumi, Kazuaki Izumi, Kazuaki HorikoshiHorikoshi, Shunichi Tamura., Shunichi Tamura.

InvestigatorsInvestigators



Division of Cardiology, Machida Metropolitan Hospital Division of Cardiology, Machida Metropolitan Hospital 

-- SyunrouSyunrou Minami, Satoshi Minami, Satoshi ImamotoImamoto, , AkimasaAkimasa Matsuyama.Matsuyama.

Division of Cardiology, Seki Hospital Division of Cardiology, Seki Hospital 

-- KiyofumiKiyofumi Suzuki, Takashi Ito, Jun Koga, Mamoru Suzuki, Takashi Ito, Jun Koga, Mamoru KunouKunou..

Division of Cardiology, Division of Cardiology, TsunanTsunan Metropolitan HospitalMetropolitan Hospital

-- Shinichiro Ishikawa, Shinichiro Ishikawa, YusakuYusaku Hayashi.Hayashi.

Division of Cardiology ,Tokyo Division of Cardiology ,Tokyo MusashinoMusashino Hospital Hospital -- Takuya Sakamoto, Akihisa Takuya Sakamoto, Akihisa TomaruTomaru..

Division of Cardiology, Division of Cardiology, KanoiwaKanoiwa Metropolitan Hospital Metropolitan Hospital -- Takeshi Sato. Takeshi Sato. 

Division of Cardiology, Division of Cardiology, ShonanShonan Memorial Hospital Memorial Hospital -- HisaoHisao Nakamura. Nakamura. 

Division of Cardiology, Division of Cardiology, MitakaMitaka Hospital Hospital -- Tatsuo Yamazaki. Tatsuo Yamazaki. 

Division of Cardiology, ,Higashiyama Takeda Hospital Division of Cardiology, ,Higashiyama Takeda Hospital -- IzuruIzuru Masuda. Masuda. 

Division of Cardiology, Division of Cardiology, SagaminoSagamino Central Hospital Central Hospital -- TakaakiTakaaki Iwai.Iwai.

Division of Cardiology, Division of Cardiology, SeireiSeirei--MikatagaharaMikatagahara

-- SousukeSousuke Miyazawa, Hideki Miyazawa, Hideki KajiwaraKajiwara, , TohruTohru SugiuraSugiura..

InvestigatorsInvestigators



Dose-adjusted* number of AHT medications

0.060.070.070.110.07Val
Diuretics 

0.170.200.170.140.07Non-ARB

2.412.552.552.691.79Val

0.200.200.230.220.23Val

Non-ARB

Non-ARB

Non-ARB

Val

Non-ARB

Val

Non-ARB

Val

0.670.670.700.790.81

0.290.330.380.380.42

0.950.930.930.930

2.442.392.392.111.79

all AHT 

medications 

0.220.210.210.190.18
ß blocker

0.950.870.870.890.76
CCB

0.580.560.600.500.48
ACE-I

00000
Valsartan

End of 
study

Month
24

Month 
12

Month 
6

Baseline

*  Dose of each individual drug adjusted in % of standard dose of that drug in Japan. 



Mechanism of ARB



Stroke



Maggioni A P et al. Am Heart J  149(3): 548-557,2005

Result from the Valsartan Heart Failure Trial 

(Val-HeFT)

Maggioni AP, Latini R, Carson PE, Singh SN, Barlera S, Glazer R, 

Masson S, Cere E, Tognoni G, Cohn JN; Val-HeFT Investigators.

Valsartan reduces the incidence of 

atrial fibrillation in patients with 

heart failure



Maggioni A P et al. Am Heart J  149(3): 548-557,2005

Atrial fibrillation （（（（Kaplan-Meier curve））））

Risk reduction 37%
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Angina pectoris



Cardiac Angiotensin II Participates 

in Coronary Microvessel Inflammation 

of Unstable Angina and Strengthens 

the Immunomediated Component

Gian Gastone Neri Serneri, Maria Boddi, Pietro Amedeo Modesti, 

Mirella Coppo, Ilaria Cecioni, Thomas Toscano, Maria Letizia Papa, 

Manuela Bandinelli, Gian Franco Lisi, Mario Chiavarelli

Circ Res 94:1630-1637,2004



*P<0.01 vs placebo

Expression of mRNAs for GAPDH, 

TNF-αααα, IL-6, IFN-γγγγ, and iNOS

in Unstable Angina biopsy specimens
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Serneri G G N et al. Circ Res 94:1630-1637,2004



Dissecting aortic 

aneurysm



Losartan, an AT1Antagonist,

Prevents Aortic Aneurysm 

in a Mouse Model

of Marfan Syndrome

Jennifer P. Habashi,Daniel P. Judge, Tammy M. Holm, Ronald D. Cohn, 

Bart L.Loeys, Timothy K. Cooper, Loretha Myers, Erin C. Klein, 

Guosheng Liu, Carla Calvi, Megan Podowski, Enid R. Neptune, 

Marc K. Halushka, Djahida Bedja,Kathleen Gabrielson, Daniel B. Rifkin, 

Luca Carta, Francesco Ramirez,David L. Huso, Harry C. Dietz

Science 312:117-121,2006



Habashi J et al. Science 312:117-121,2006

Wild-type         Placebo         Propranolol Losartan
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