JIKEI HEART Study

Japanese Investigation of Kinetic Evaluation In
Hypertensive Event And Remodeling Treatment
Study

Lancet 2007, 369




Hypertension and neurohormonal factor

IBPT

|

peripheral vasoconstruction 1

|

organ blood flow |

|

cardiac output 1
circulating plasma volume 1

extracellular fluid volume 1

|

Na. fluid retention

{

| norepinephrine

l

Renin

l

Angiotensinogen

Angiotensin I

Angiotensin I

\ vasoconstrictive effect

adrenocortical stimulation
{
| Aldosterone extraction

|
Na, water reabsorption




Angiotensin 11 and endothelial dysfunction

vasoconstriction = | —— ACE-i
{
Aldosterone ~—

ATi receptor | M
cell hypertrophy I
cell growth NADH/NADPH

. oxidase
sympathetic nerve !

O2 ——S0D
l

endothellal d sfunction
y \
hypertensmn <—~I ascular dysfunction




Renin-Angiotensin-Aldosterone System

e vasoconstriction

» hon-ACE e cell growth
(chymase, etc) e Na-fluid retention

4 e sympathetic nerve

activation

Angiotensinogen
ARB
T e o |

B blocker m @
Aldosterone
m ‘
dry cough  vasodilation

. . . inactive o
angioedema  «——— bradykinin " cell growth |
merit?




JIKEI Study Design

1 Study hypothesis:

— Valsartan will improve morbidity and
mortality when added to conventional
therapies 1n Japanese patients with
hypertension and cardiovascular disease
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JIKEI Endpoint

@ Primary endpoint:

— Composite of CV mortality and morbidity

1 Stroke or TIA, MI, hospitalisation for CHF or angina pectoris,
dissecting aneurysm of the aorta, lower limb arterial obstruction,
doubling of serum creatinine or transition to dialysis

@ Secondary endpoint:

1 Death from any cause, left ventricular hypertrophy, changes in
ECG, proteinuria, B-type natriuretic peptide (BNP), heart failure
symptoms, heart failure syndrome, blood pressure and heart rate.

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




JIKET JIKEI HEART Study

M Investigator initiated and conducted

3 Prospective, randomized, open-label, blinded
endpoint (PROBE)

3 3,081 Japanese patients with high blood
pressure, coronary heart disease and/or heart
failure

3 Valsartan vs Non-ARB-based therapy to
achieve aggressive BP target of 130/80 mmHg

Lancet 2007, 369




JIKEI HEART Stuc
participating center
21 hospitals
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JIKEI Exclusion criteria

I acute coronary syndrome or myocardial infarction
within 6 manths

I any cerebrovascular event within 3 months
I serum creatinin higher than 3.0mg/dL

I potassium higher than Smmol/L

3 treatment with an angiotensin receptor blocker 4
weeks or less before randomization

I judgment by the physician that participation was
unwise on the basis of patient characteristics and drug
safety

Mochizuki S : Cardiovasc Drugs Ther 18 305-309, 2004 “i'_—}




JIKEI Treatment schedule

Medications at baseline

Medication

CCB 1,041 (68%)

" ACE-I 548 (36%)

B -blocker 486 (32%)

a -blocker 74(5%)
Thiazide 29(2%)

— Antialdosterone agent ARYZY
_4 | other diuretics 117(8%)

Week Statin 461(30%)
Fibrate 42 (3%)

non-ARB group
(n=1,540)

1,011 (66%)
525(34%)
502(33%)

93 (6%)
39(3%)
64 (4%)
126 (8%)
490 (32%)
37(2%)

Lancet 2007, 369




JIKEI Baseline characteristics

Non-ARB

Medical history group
(n=1,540)

Hypertension 1,358(88%) 1,341(87%)
Coronary heart disease 514(33%)  522(34%)
Heart failure 176 (11%)  174(11%)
Hyperlipidaemia 812(53%)  813(53%)
Diabetes mellitus 315(20%)  314(20%)
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JIKEI Baseline characteristics

Clinical characteristics

Non-ARB arm
(n=1,540)

Female
Age(years)
Body-mass index (kg/cm?)

Current smoker

521(34%)
65(10)
24(3)

259 (17%)

517 (34%)
65(10)
24(3)

262 (17%)

Systolic blood pressure (mmHg)

Diastolic blood pressure (mmHg)

139.2(11.4)
81.4(10.5)

138.8(10.6)
81.4(10.8)

Heart rate (beats/min)

Data are means.

71(11)

71(11)

Lancet 2007, 369




JIKEI Blood pressure results
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=@= Non-ARB group (n=1,540) Reductions from baseline

(mmHg) Non-ARB
160 - SBP 7.2/3.7 mmHg
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140 - 131 vs. 132 mm Hg A n.s.
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JIKE] Primary endpoint
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HR=0.61, p=0.0002
95% CI1 0.47-0.79
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0 36 42 48 (months)

Number at risk

Non-ARB 1,540 1,502 1,447 835 657 344 343
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JIKEI New or recurrent stroke
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JIKET  Hospitalization for heart failure
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JIKET Hospitalization for angina pectoris
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JIKET New or recurrent acute myocardial
' infarction
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JIKET  Dissecting aortic aneurysm

P,

= Non-ARB arm 10 events
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Effect of treatment on endpoints

Hazard ratio p value

Primary endpoints

Composite endpoints -‘-
Secondary endpoints
Stroke/TIA —i—
—p

Myocardial infarction

Hospitalisation for angina pectoris

Hospitalisation for heart failure

Dissecting aortic aneurysm

Transition to dialysis, doubling of serum Cr levels o

All-cause mortality ——

Cardiovascular mortality *

0125025 05 1 2 4

Incidence increased
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JIKEI Clinical relevance

@ For the first time, the clinical benefits of valsartan
added to the benefits from blood pressure control, are
extended to an Asian population

@ The JIKEI Heart Study results are highly relevant to
clinical practice

M We have to consider not only aggressive blood
pressure control but also which blood pressure drug is
the best choice to prevent outcomes




JIKEI Study organization

B Executive Committee
Chair

Seibu Mochizuki
(The Jikei University School of Medicine)

Bjorn Dahlof
(Sahlgrenska University Hospital, Sweden)




JIKEI Study organization

@ Endpoint Committee
Masatsugu Horiuchi (Chair, Ehime University)
Junichi Yamazaki (Toho University)
Hiromi Rakugi (Osaka University)

| Safety Committee
Shigeru Kageyama (Chair)
Tetsuo Sato, Masato Matsushima, Shigeto Murakami,
all from The Jike1 University School of Medicine.




JIKET Investigators

Division of Cardiology, The Jikei University School of Medicine

— Seibu Mochizuki, Ikuo Taniguchi, Katsunori Ikewaki, Makoto Ohta, Kenichi Sugimoto,
Kazuhiko Ogawa, Satoru Yoshida, Takahiro Shibata, Kenichi Hongo, Hideki Sasaki,
Teiichi Yamane, Naofumi Aoyama, Makoto Kawai, Hidenori Yagi, Kimiaki Komukai,
Takayuki Ogawa, Fumiko Okazaki, Ryuko Anzawa, Taro Date, Sahachiro Nakae,
Hisashi Takatsuka, Tadashi Tamura, Tsuneo Mizokami, Osamu Kurusu, Eriko Yokomizo,
Yuji Higaki, Hidehiko Kashiwagi, Koichi Marutani, Koshin Mizuniwa, Tomohisa Sakai,
Tokuo Kasai, Keiji Iwano, Atsushi Seo.

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

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

— Shingo Seki, Masayuki Taniguchi, Toru Arino, Chikashi Sato, Satoshi Takeda,
Hidekazu Miyazaki, Kiyoshi Kanae, Shuji Nakada, Makoto Miyairi, Akihiko Kagami,
Kenji Noma, [zuru Nakamura.

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

—Makoto Yoshikawa, Kazutoshi Takigawa, Keiichi Chin, Yoshiyuki Hashizume, Yoshihisa Shimazu.




JIKET Investigators

Division of Cardiology, The Jikei University School of Medicine, Kashiwa Hospital
— Mitsuyuki Shimizu, Taku Yamada, Masafumi Kusaka, Toshio Hasuda, Yoshiki Uehara,
Yoshiyuki Azuma,Shinichiro Takizawa, Hiroshi Yoshida, Tomotake Suzuki, Mie Kawali,
Hiroyuki Okumura.
Division of Cardiology, Atsugi Municipal Hospital
- Kenichi Maie, Koichi Hashimoto, Takuya Okada, Nobunori Tominaga, Kazuhiro Aoki.
Division of Cardiology, Fuji City Metropolitan Central Hospital
- Hidefumi Mikawa, Hiroshi Takeda, Satoshi Arase, Katsumi Ohnuki, Kosuke Minai.
Division of Cardiology, Sakuragaoka General Hospital
- Takao Shimada, Tetsushi Ito, Ken Nogimura.
Division of Cardiology, West-Saitama Central Hospital
- Tatsuyuki Onodera, Masao Kuwata, Yumi Nishibayashi.
Division of Cardiology, Saitama Cardiovascular and Respiratory Centre
- Makoto Muto, Tetsuya Ishikawa, Hiroshi Sakamoto, Tetsushi Tsurusaki, Satoru Onoda.
Division of Cardiology, Shonan Hospital - Noriaki Yoshitake, Hideaki Suzuki, Kunihiko Abe.
Division of Cardiology, Oarai-kaigan Hospital

- Osamu Aizawa, Takehiko Izumi, Kazuaki Horikoshi, Shunichi Tamura.




JIKEI Investigators

Division of Cardiology, Machida Metropolitan Hospital

- Syunrou Minami, Satoshi Imamoto, Akimasa Matsuyama.
Division of Cardiology, Seki Hospital

- Kiyofumi Suzuki, Takashi Ito, Jun Koga, Mamoru Kunou.
Division of Cardiology, Tsunan Metropolitan Hospital

- Shinichiro Ishikawa, Yusaku Hayashi.
Division of Cardiology ,Tokyo Musashino Hospital - Takuya Sakamoto, Akihisa Tomaru.
Division of Cardiology, Kanoiwa Metropolitan Hospital - Takeshi Sato.
Division of Cardiology, Shonan Memorial Hospital - Hisao Nakamura.
Division of Cardiology, Mitaka Hospital - Tatsuo Yamazaki.
Division of Cardiology, ,Higashiyama Takeda Hospital - Izuru Masuda.
Division of Cardiology, Sagamino Central Hospital - Takaaki Iwai.

Division of Cardiology, Seirei-Mikatagahara

- Sousuke Miyazawa, Hideki Kajiwara, Tohru Sugiura.




¢y Dose-adjusted* number of AHT medications
JIKET

Baseline Month Month Month End of
6 12 24 study

Valsartan

ACE-I
Non-ARB

CCB

3 blocker
Non-ARB

Diuretics
Non-ARB 0.07 0.14 0.17

all AHT
medications Non-ARB 1.79 2.11 2.39

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




Mechanism of ARB







Valsartan reduces the incidence of
atrial fibrillation in patients with
heart failure

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.

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




Atrial fibrillation (Kaplan-Meier curve)

Risk reduction 37%

placebo

Log rank test p=0.0001
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Angina pectoris




Cardiac Angiotensin IlI 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




Expression of mRNAs for GAPDH,
TNF-o, IL-6, IFN- v, and iNOS
in Unstable Angina biopsy specimens
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Serneri G G N et al. Circ Res 94:1630-1637,2004
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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




Prevents Aortic Aneurysm in a Mouse Model
of Marfan Syndrome

Aortic root growth Aortic wall thickness Aortic wall architecture
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Wild-type Placebo Propranolol Losartan Wild-type Placebo Propranolol  Losartan Wild-type Placebo Propranolol Losartan

g J A8 J/ g J
C1039G/+ C1039G/+ C1039G/+

*P < 0.0001, **P < 0.001, *P < 0.002, **P < 0.0001, *P < 0.002, **P <0.0001,
#%#4P < 0,02, P = 0.55. ##4p <0.05, P =00.67, #%%P < 0.05,7P= 0 0.20,
P =00.17. T1P=00.47.

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




44
AL
i ‘,"",l“‘llﬁ

i deerrt
W;'P‘. N o

)‘ 4




Coulter Channelyzer (Model C-256)




Change of LV myocardial cell volume in
Spontaneous Hypertensive Rat (SHR)

| |
( 4 m2) |

60,000 - T

0
SHR-C SHR-VL SHR-VH
SHR-C : control

SHR-VL  :low dose valsartan
SHR-VH - high dose valsartan Onodera T et al. Prog Med 20 : 1222-1224, 2000




cardiovascular remodeling

l

myocardial fibrosis cardiac wall thickness reduction of isolated
coronary endothelium . myocardial cell

) reduction

improve volume

~_|

improve cardiovascular remodeling




JIKEI HEART Study
in CV Continuum

Oxidative Target Organ
Stress/Endothelial Tissue Injury == Pathological Damage

Dysfunction A (ML, Stroke) Remodeling \

Vascular Disease Target Organ
/ Dysfunction (CHF, Renal)

Vascular \

Dysfunction JIKEI HE ART End-stage

, Organ Failure

Risk Factors:
Diabetes
Hypertension

Adapted from Dzau V, Braunwald E  Am Heart J 121:1244-163, 1991




