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Each 20/10 mmHg BP increase
doubles the risk of CV mortality

Fold Increase in Relative CV mortality* Risk*

2-fold

115/75 135/85 155/95 175/105
SBP/DBP, mmHg

* CV mortality: stroke death, death from IHD and from vascular death
* risk Individuals aged 40-69 years (N = 1 million).
Lewington S, et al. Lancet. 2002;360:1903-1913.




Blood Pressure Reduction of 2 mmHg Decreases
the Risk of Cardiovascular Events by 7-10%

* Meta-analysis of 61 prospective, observational
studies

* 1 million adults
* 12.7 million person-years

7% reduction in risk
of ischemic heart
disease mortality

2 mmHg decrease
in mean SBP *

10% reduction in risk of
stroke mortality

Lewington et al. Lancet 2002;360:1903-13



Beyond blood pressure lowering effect ?

Previous cardiovascular disease

SBP (mmHg) O Bra
170 Stroke ‘ @ Benefit

B Partial benefit
160 B No benefit

150

PATS ACC HOPE ACT CAM PEA
PROG PROF PREV EU AM EN TR

Zanchetti, et al., J HT 2008



The cardiovascular (CV) continuum:
role of risk factors and angiotensin |

Remodelling == Ventricular dilatio
cognitive dysfunction

Myocardial
infarction & .

/Stl‘Oke Congestive heart failuré
secondary stroke

’Atherosclerosis and
left ventricular
hypertrophy

Macro-
proteinuria

Micro-
albuminuria
End-stage
Endothelial Nephrotic heart disease,

dysfunction proteinuria brain damage

and demjentia
Risk factors=:
hypertension, diabetes, obesity, End-stage Cardio/cerebro

smoking, age ANGIOTENSIN Il S vascular death

» Intervention at any point along the chain of events may modify
cardiovascular disease progression and provide cardioprotection

*An additive effect of risk factors has been shown in the risk for a CV event

Dzau V], et al. Circulation 2006;114:2850-2870; Figure adapted from Dzau V, Braunwald E.
Am Heart ] 1991;121:1244-1263; Yusuf S, et al. Lancet 2004;364:937-952



Renin-Angiotensin System

Angiotensinogen —— Angiotensin |

Liver

Blood vessel
Vasoconstriction

SMC hypertrophy
Superoxide generation
Endothelin secretion
Monocyte activation
Inflammatory cytokines
Reduced fibrinolysis

f

Kidney

Sodium and water retention
Efferent arteriolar vasoconstriction
Glomerular and interstitial fibrosis

Angiotensin Il

Heart Adrenal gland Brain

Cellular hypertrophy Aldosterone secretion Vasopressin secretion
Myocyte apoptosis Sympathetic activation

Myocardial fibrosis
Inflammatory cytokines
Coronary vasoconstriction
Positive inotropy
Proarrhythmia




Overview of the proteins, peptides, enzymes,
and receptors of the renin-angiotensin system

Enzymes Receptors

Angiotensinogen

renin -~ "~

Anglotensm(l -10) (Ang )

ACE, chymase, cathepsins : '
Anglotensin (1_9) Angiotensin (1-8) (Ang Il) AT1

neprilysin
aminopeptidase A
ACE, neprilysin ACE2
Angiotensin (2-8) (Ang IIl)

Angiotensin (1- 7 aminopetidases A, M

V

ACE, aminopeptidases, endopeptidases Angiotensin (3-8) (Ang IV)

\%

Inactive fragments

Inactive fragments aminopetidases, endopeptidases

Schmieder, et al., Lancet 2007



Hypertension associated with
co-existing conditions

ESC
2007

ACEIs, ARBs
If needed add HCTZ
(GFR > 50ml/min) &
loop diuretic (GFR < 50ml/min)

Diabetes
mellitus

Diabetic
nephropathy

Nephropathy
(non-diabetic)

ESRD/
proteinuria

Previous stroke

Angina pectoris

Previous
myocardial
infarction

Left ventricular
hypertrophy

ACEIs, ARBs
If needed add CCBs, beta
blockers or diuretics

ACEIs, ARBs,
ACEI-ARB combination

ACEIs, ARBs, loop diuretics

ARBs, ACEIs, diuretic, CCBs

ACEIs, Beta blockers,
long acting CCBs

Beta blockers, ACEIs,
ARBs, Anti-aldosterone

ACEIs, ARBs, CCBs

CCBs Beta blockers

CCBs, beta blockers or
diuretics (when ACEIs/ARBs
are Contraindicated)

CCBs, Beta blockers, Diuretics

Beta blockers,
CCBs

Beta blockers

ARBs, Diuretics

Diuretics, CCBs

Diuretics, Beta blockers



Hypertension associated with ESC

co-existing conditions 2007
Left ventricular ACEIs Beta blockers,
dysfunction diuretics, ARBs, CCBs
Congestive heart Diuretics, ACEls, ARBs, CCBs
failure Beta blockers, Anti-aldosterone
Atrial fibrillation
A) Recurrent ARBs, ACEIs Diuretics
B) Permanent Beta blockers, non-DHP CCBs
Perlph(?ral arterial ACEls, CCBs Diuretics, ARBs Beta blockers
disease
Non-vasodilating
Metabolic A28, LR Vasodilating beta beta blockers
+ combination with CCBs ..
syndrome or low-dose HCTZ Blockers + combination
with HCTZ
High cholesterol ACEIs, ARBs, CCBs Beta. bloc.kers,
level diuretics
Elderl HCTZ, CCBs, ARBs, ACElIs,
y Beta blockers
Isolated systolic HCTZ, CCBs ARBs, ACEIs, Beta blockers

hypertension
.



Mechanism ofi RAS inhibition

Bradykinin/NO Angiotensin |

@ ACE-independent
ANG Il formation

by Chymase, etc.

Inactive fragments Angiotensin Il
ARB
AT, RECEPTOR AT, RECEPTOR
Vasoconstriction Vasodilation
Sodium retention Natriuresis
SNS activation Tissue regeneration
Inflammation Inhibition of inappropriate cell growth
Growth-promoting effects Differentiation
Aldosterone Anti-inflammation
Apoptosis Apoptosis

ACE = angiotensin-converting enzyme; ARB = angiotensin Il receptor blocker;
AT = angiotensin; SNS = sympathetic nervous system
Hanon S, et al. J Renin Angiotensin Aldosterone Syst 2000;1:147-150;

Chen R, et al. Hypertension 2003;42:542-547; Hurairah H, et al. Int J Clin Pract 2004;58:173-183; Steckelings UM, et al. Pepti
des 2005;26:1401-1409



ACE Inhibitor.is superior.to ARB ?

BRADYKININ SYSTEM ANGIOTENSIN SYSTEM
A A
Kininogen Angiotensinogen
kallikrein —>l <= ===renin
 /

LG BIuE Bradykinin Ang | ACE
A platelet Do RN ACFE A inhibitor
aggregation T \/\L\/
I Prostaglandin
NO Inactive &

\ peptide *
%

Vasodilation

Impact

Potentiation of
sympathetic
N SMC activity

mitogenesis

FGF
PDGF

A aldosterone release
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Myocardial infarction and ARB

Article published in the British Medical Journal

H\I] Subodh Verma & Martin Strauss
6 Angiotensin receptor blockers

- [}
ol il

by and myocardial infarction.

a0Tic ANCUTySm -These drugs may increase myocardial infarction and
patients may need to be told -

200414 BMJO| “ARB7} A2 EM S S7HAME = AL

gl= =320| 2HEE|tHA| ARB & MI Paradox?7} A| &=l

BMJ 2004;329:1248-1249



Myocardial Infarction risk of ACEI

In Large Scale Clinical Studies

* i significant difference

60 vs placebo

Highrisk (VD ___ High risk CVD HF
Low risk cvl With Diabetes

Occurrence rate of MI (%)

HT with Diabet

L>ACE-IS significantly reduced the occurrence of ML J

BMJ 2004;329:1248-1249 Ann Pharmacother. 2005 ;39:470-80
=,

Other anti-hyp
S CCB VS ertensive drugs
Diuretic (including CCB)

es



Myocardial Infarction risk of ARB

In Large Scale Clinical Studies

* i significant difference

vs Placebo vs CCB vs B-blocker ]

|
N
o

A
O

Occurrence rate of MI (%)
o

2

HF Elderly HT  Type II Diabetic HT Type II Diabetic i
’ Nephropathy Nephropathy HT With LVH

-80

»ARBs did not reduced the incidence of MI.
In some trials, ARBs significantly increased the occurrence.

BMJ 2004;329:1248-1249 Ann Pharmacother. 2005 ;39:470-80
.,



M r-JIK_/_L_/x/I“\_/_\_.

BPLTTC Regression Meta-analysis
ACEis or comparators - AASK, ABCD(H), ABCD(N), ALLHAT, ANBP2, CAPPP, DIAB-HYCAR, EUROPA,,
HOPE, JMIC-B, PART-2, PEACE, PROGRESS, SCAT, STOP-2, and UKPDSHDS
ARBs or comparators - IDNT, LIFE, RENAAL, SCOPE, and VALUE.

Angiotensin Converting Enzyme Inhibitor

Stroke —] }—» RRR = -1% (9% to -10%) Stroke
p=0.6
Heart Failure 4 |+ RRR = 10% (10% to 0%) R
Coronary Heart = Heart Failure
il > RRR = 9% (14% to 3%) ! > 7
Angiotensin Il AT1 Receptor Antagonist
Stroke « O RRR = 2% (33% to -3%) -
Heart Failure
- O » RRR = 16% (36% to -5%) ~
; p=0.001
oronary Hearl
Flsciss +—0 * RRR = -7% (7% to -24%) g‘;s":g:f Heart

30% 20% 10% 0% 10% 20% 30%

Risk Decrease  Risk Increase
Circulation =@

Learn and Live..

2006:1 14:838-854



ARB may Increase MI? : Biological Plausibility

ARBs bind the AT1 receptors and
prevent Angiotensin II activation

|
l

increase Ang II levels
several-fold above baseline

unopposed stimulation
of the AT2 / AT4 receptor

Overexpression of Ang II

beneficial
or
harmful ?



AT-2 receptor promote plague rupture

by augmenting MMP-1

MMP-1 level

3.5
TNF-c & GM-CSF - 4+ 3.0 =
anglotensin ll — -

PD123319 - - - 2.5 =
20 =

Actin — 788
15 =
10 =

MMP-1 — 345
05 =
00 =

No Stim  T&G T&G+Ang II T&G+Ang II+PD

|+ +
+++

Ang II, through AT2 receptors and cyclooxygenases, plays a central role in production
of MMP-1 by monocytes stimulated with tumor necrosis factor (TNF)-a and GM-CSF
(granulocyte macrophage-colony stimulating factor), which may lead to
atherosclerotic plaque rupture.

+

AT2 receptor antagonist PD decreases the ratio of MMP-1 to b-actin transcription in
monocytes stimulated with TNF-a (T) and GM-CSF (G) plus Ang II

J Leukoc Biol. 2005;78:195-201.




ACE inhibitor; Better for CHD

ACE-inhibitors Calcium Channel Blockers
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ALLHAT diur
VALY
VALUE Om:.:.‘w db-b
ALLHAT CA
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CAMELOT GA
STOP-2 CA
AASK BB
HENAAIL

) i -
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Blood Pressure Lowering Treatment Trialists’ Collaboration, J Hypertens 2008
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ONTARGET/TRANSCEND trials

ular event or DM with target

High-risk patients with previous vasc

Tolerate ACE-inhibitor Tel;telmisartan
Yes A* Ram;ramipril
ONTARGET TRANSCEND
N=234,00 N=6,000
| I I
Tel Ram Tel+Ram Tel Placebo
N=7,800 N=7,800 N=7,800 N=3,000 N=3,000

Follow-up of 3.5 to 5.5 years
Primary | Composite of CV death, non-fatal MI, non-fatal stroke or

M hospitalization for congestive heart failure

Secondary | Newly diagnosed congestive heart failure, revascularization procedures,
DM, nephropathy, and atrial fibrillation

All cause mortality, Non-CV death, angina, TIAs, development of LVH,
microvascular complications of DM, changes in BP and in ankle-arm BP
ratio,malignancy

Other

; (Am Heart J 2004;148:52-61.)




Cumulative Hazard Ratio

0.20=

0.15-

0.10 -

0.05—

ONTARGET

Kaplan-Meier Curves for the Primary Outcome

0.00

in the Three Study Groups.

= Telmisartan
m— Ramipril
Telmisartan + Ramipril

1 2 3 4 5

Years of Follow-up
N Engl J Med 2008;358:1547-1549



ONTARGET

(Incidence of the Primary Outcome)

Death from cardiovascular
causes, MI, stroke, or
hospitalization for heart failure

Death from cardiovascular
Causes, MI or stroke

Myocardial Infarction

Hospitalization for heart failure

Stroke

Death from cardiovascular causes

Death from non-cardiovascular
causes

Death from any cause

0.6 0.8
Telmisartan Better

1

1. 1.4

2
« - Ramipril Better

N Engl J Med 2008;358:1547-1549




ONTARGET

(Secondary and Other Outcome)

Revascularization

Hospitalization for Angina

Worsening or New Angina ——
New Diagnosis of Diabetes —E
Any Heart Failure - e
New atrial fibrilliration —_——
Renal impairment ——
Renal failure o
requiring dialysis .
[ l 1 l l l ]

0.6 1 1.4

0.8
Telmisartan Better «

1.2
- Ramipril Better

1.6

1.8

N Engl J Med 2008;358:1547-1549



ACEI 2t ARB 2] 1t H| 1

Myocardial infarction

Publication
Study year

OR
(95% Cl)

Events,
ARBs

Events,
ACEI

ARBs vs. ACEls

ELITE 1997 <

0.79 (0.17, 3.54)

ELITE-II 2000
OPTIMAAL 2002

1.11(0.66, 1.85)
1.01(0.87, 1.18)

DETAIL 2004
VALIANT/Val 2003
ONTARGET/Tel 2008

Fixed effect model (/> = 0.0%, P = 0.884)

Random effect model

ARBs + ACEls vs. ACEls
VALIANT/Val+Cap 2003
ONTARGET/Tel+Ram 2008

Fixed effect model (/2= 52.2%, P = 0.148)

Random effect model

Overall estimate

Fixed effect model (/? = 0.0%, P = 0.759)

Random effect model

Heterogeneity between groups: P = 0.555

1.68 (0.58, 4.86)
1.00 (0.90, 1.11)
1.07 (0.94, 1.23)
1.03 (0.95, 1.10)
1.03 (0.95, 1.10)

0.94 (0.85, 1.05)
1.07 (0.94, 1.23)
0.99 (0.91, 1.08)
1.00 (0.88, 1.13)

1,01 (0.96, 1.07)
1.01 (0.96, 1.07)

3/352
31/1578
384/2744

9/120
796/4909
440/8542
1663/18245

756/4885
433/8502
1104/13387

2857/31632

4/370
28/1574
379/2733
6/130
798/4909
413/8576
1628/18292

798/4909
413/8576
1211/13485

283931777

T
0.5

Favors 1st listed

Favors 2nd listed

Stroke

Publication
Study year

OR Events, Events,
(95% CI) ARBs  ACEI

ARBs vs. ACEls

ELITE 1997
ELITE-II 2000
OPTIMAAL 2002

1.41 (0.31, 6.33) 4/352 3/370

1.64 (0.77, 3.48) 181578 11/1574
106 (0.83,1.35)  140/2744  132/2733

DETAIL 2004

VALIANT/Val 2003

ONTARGET/Tel 2008
Fixed effect model (/2 = 0.0%, P = 0.478)
Random effect model

ARBs + ACEls vs. ACEls
VALIANT/Val+Cap 2003
ONTARGET/Tel+Ram 2008

- |
= |
<>

Fixed effect model (/% = 0.0%, P = 0.602) ; :!

Random effect model

Overall estimate
Fixed effect model (/2 = 0.0%, P = 0.670)

Random effect model

Heterogeneity between groups: P =0.714

<]

<X
<>

1.09 (0.34, 3.47) 6/120 6/130
0.85 (0.69, 1.04) 180/4909  211/4909
0.91 (0.79, 1.05) 369/8542  405/8576
0.93(0.84,1.03)  717/18245 768/18292
0.93 (0.84, 1.03)

183/4885  211/4909
373/8502  405/8576
556/13387 616/13485

0.87 (0.71, 1.06)
0.93 (0.80, 1.07)
0.91 (0.81,1.02)
091 (0.81,1.02)

0.92 (0.85,0.09) 1273/31632 1384/31777
0.92 (0.85, 0.99)

I
05

Favors 1st listed

Favors 2nd listed

Reboldi, et al., J HT 2008




Cumulative Proportion of Patients with Microalbuminuria

No. at Risk
Olmesartan
Placebo

ROADMAP STUDY

0.224

Hazard ratio, 0.77 (95% Cl, 0.63-0.94)
P=0.01 in confirmatory analysis
Risk reduction in favor of olmesartan, 23%

0.204

0.184

0.164

0.14+

0.124

0.104

0.08+

0.064

0.04+

0.024

000 T T T T T T T T T T 1 1

Placebo

Olmesartan

0 3 6 12 18 24 30 36
Months

2160 2097 2025 1923 1833 1727 1629 1325
2139 2076 2004 1887 1787 1685 1592 1308

42 48

754 67
699 49

Haller et al, NEJM 2011



Return of ARB-MI paradox ?

Olmesartan  Placebo Hazard Ratio
End Point (N=2232) (N=2215) (95% Cl) P Value
no. of patients (%)
Composite of cardiovascular complications or death from 96 (4.3) 94 (4.2) 1.00 (0.75-1.33) 0.99
cardiovascular causes
Composite of death from any cause 26 (1.2) 15 (0.7)  1.70 (0.90-3.22) 0.10
Death from cardiovascular causes 15 (0.7) 3 (0.1)
Death not related to cardiovascular causes 8 (0.4) 10 (0.5)
Death from unknown cause 3 (0.1) 2 (0.1)
Composite of death from cardiovascular causes 15 (0.7) 3(0.1) 4.94(1.43-17.06) 0.01
Sudden cardiac death 7 (0.3) 1 (<0.1)
Death due to fatal myocardial infarction 5 (0.2) 0
Evidence of recent myocardial infarction on autopsy 0 0
Death due to congestive heart failure 0 0
Death during or after percutaneous transluminal coronary 1 (<0.1) 0
angioplasty or CABG
Death due to fatal stroke 2 (0.1) 2 (0.1)

Haller et al, NEJM 2011



Angiotensin-receptor blockade and risk of cancer:
meta-analysis of randomised controlled trials

llke Sipahi, Sara M Debanne, Douglas Y Rowland, Daniel | Simon, James C Fang

A ARB Control Risk ratio (95% Cl) for cancer occurrence Zvalue  pvalue
LIFE#3 358/4605 (7-8%) 320/4588 (7-0%) +m— 1-12 (0.96-1.29) 1.465 0143

TROPHY® 4/396 (1%) 3/391 (0-8%) < = »  132(0:30-5-84) 0-362 0-718

TRANSCEND?29 236/2954 (8-0%) 204/2972 (6:9%) —u— 116 (0-97-1-39) 1650  0.099
ONTARGET®®  1586/17044(93%)  735/8576 (8-6%) 13 1.09 (0-10-118) 1931 0.054
PROFESS%29 326/10016 (3-3%) 340/10048 (3-4%) —— 0-96 (0-83-1.12) -0-510 0-610

Meta-analysis 2510/35015 (7-2%)  1602/26 575 (6:0%) ‘ 1.08 (1.01-1-15) 2399  0.016
1’=0%, fixed-effect model

r 1
0-5 1.0 20
Control worse ARBworse

B Risk ratio (95% Cl) for cancer occurrence Zvalue  pvalue
TRANSCEND??? —— 1.17 (0-97-1-41) 1-645 0-100

ONTARGET® (telmisartan vs ramipril) = B 1.05 (0-95-1-16) 0933 0351

ONTARGET®# (telmisartan+ramipril vs ramipril) -.— 1-14 (1-03-1-26) 2-548 0-011

LIFE#3° ——.— 1-12 (0-96-1.29) 1.465 0-143

Meta-analysis ’ 1-11 (1.04-1.18) 3244  0.001
2=0%, fixed-effect model

T 1
0.5 1.0 20

Control worse ARB worse

Sipahti, et al., Lancet Oncol 2010




CONTENTS

1. Benefits of RAS inhibitor

- Hypertension with other complications
- Mechanism of ACEI & ARB

2. Can ARBs replace ACEI ?

- MI Paradox of ARB
- BPLTTC (Meta-analysis)
- ONTARGET & TRANSCEND

3. Imidapril : New Generation ACEI

- Better antihypertensive effect with low dry cough
- Effect on MI, CHF, and LVH patients




Blood pressure lowering efficacy of ACE inhibitors for

orimary hypertension (Cochrane Review)

Bl Sy stolic BP
Diastolic BP

Cochrane Database of Systematic Reviews, Issue 1, 2009



Well-controlled BP with

49% patients showed better
BP Control than other ACEls

once a day administration

Drug Dose range(mg] T/P ratio (%) ( , .
Unable to Previously Administered
Evaluate : 4%—[ J’}':\CE Inhibitor is better : 3%
Fosinopril 20 b4
Ramipril 5~10 50 ~ 63 ] e Tanatril® is as Effective as
i Tanatril®is ! Previously Administered
Enalapril 5~ 20 40 ~ b4 : 0 1 reviousty ministere
" | Better:49 /ﬂi ' ACE Inhibitor : 44 %
Lisinopril 10 ~ 80 30~70 L - - )
Perindopril 4L~8 35
Captopril 25~100 25
Moexipril 75~15 0~9

A ACEIZ X85 Wi 9l 11893k} 2219

Song JC et al;Clin . Pharmacokinet 41, 207(2002) T. Sawayama Jpn J. Clin. Exp. Med., 76, 619(1999)



High Anti-Hypertensive Effect with Low Incidence of Dry Cough

Hypothetic ABC Classification of ACE-Inhibitors

ACE Physiology InlﬁEiEt;rs Differently Bind at N and C Domains ~ Cause Different Effects
BK AT A Type ACE Inhibitor : N < C
H A - N Domain
A BK : * Bradykinin S84t 95| S22t
' . N . Hoog iE7|4 &8
BK L : - C Domain
i i H - : Angiotensin T — T
BK ATI (] BK) ATI MY HslEg 2
N . . C
;J C C Type ACE Inhibitor : N = C (Angiotensin I & Bradykininol S2st| &)
IBK  (ATI™ "
(No Depressor] [Pressor] BK ATI B Type ACE Inhibitor : N > C
— B RETR H - N Domain
. AT : Bradykinin E&H3} x| 5247}
| Pressor Action LN ] " ooz ojE7|d #E 1
- 3 - C Domain
v ; : Angiotensin T — T
| BK TATII Y Halsg 28

*BK : Bradykinin - **AT | : Angiotenzin | ***AT Il : Angiotensin |l



Imidapril : Efficacy & Safety

75 .
::E'- llla"atr“.tEI (71.3/0.9) Eena;épril
— Perindopril _
o 70 A Cilazapril ]
D A A Lisinopril Enalapril
N— Temocapril A 166,6/9.7)
w Quinapril
Q &
0
c
@
T 40
@
S

B Ramipril

.:I'_: 20 155.3/81)
-
c
c B

50

0 2 4 6 8 10 12
Incidence of Dry Cough (%)

M. Sasaguri et al,; Hypertens. Res., 17, 253(1994)
e,




Imidapril : Low Incidence of Dry Cough

Imidapril2 S E5I= W ACEI 30 7} %2 0jE27|d 2l 83 ELICL

Rho") Yoo? Park® Lee®
1994 1997 1998 1998

Enalapril ~ 33.8% (23/68)

Fosinopril 16.3% (8/49)

Ramipril 15.2% (5/33)

Delapril 9.1% (3/33)

midapril_________ 8%06p09 | 87%02)

Losartan 4.3% (2/47)

1) Roh SI et al. Korean J Med 1994:47(1):66-71.
2) Yoo WS, et al. The Korean Society of Hypertension 1997,3(1):47-52.
3) Park DG,et al. Korean circulation J 1998:28(1):15-26.

4) Lee SB et al. Korean Circulation J 1998:28(7):1154-1160




Imidapril : Anti-thrombotic effect in MI patient

Decreasing Activation of PAI-1

Imidapril © 1ol #4518 g0k, |
-PAS| NS ETI0 MM BRl| BH |
MAZ ARIBILI,

Placebo -~ Tanatril®

T T
e
3 L/TN\T
& o IR
2 14 i
E = -[L T J_. T & L
< 1 T ¢ 1
hAit TRl RIS TR Qs 2 AHAE BT 402 ® 0 I , \ ,
E v T
NEME 24 M U 3 AR O BTISOP 252 @ S b
Tanatril (n=20), Placebo (n=20) £ g 9 i 2k &
(&2 Uf Plasminogen Activator Inhibitor (PAIZE t ' 1 t
Serum ACE =] At HAIE Fiof AE) 0
*p< 001vs Placebo  "p<001vs H Al t-test Y 8 16 4 48 3 bd e Ll

Reference. Oshima S et al; AmHaart J., 134, 961-6 (1997)




Imidapril : PAI-1 activity & Fibrinolysis

Decreasing Activation of PAI-1

Dry weight of thrombus (mg) Aortic PAI-1 activity (ratio)

3 1.5
25| T —

2| T ] 1| T
15| . o T *%

T

1 05|
0.5

0 0

Control  Imidapril Candesartan Control Imidapril = Candesartan

Mean+S.E. **: p<0.01

Animal : Spontaneously hypertensive rats (SHRs), n=9-13

Methods : A thrombus was induced in the abdominal aorta by electrical stimulation.
Imidapril or Candesartan were administered before the current application. The thrombus was removed, and its dry weight
was measured. In addition, aortic PAI-1 protein and PAI-1 activity were measured.

,Biol Pharm Bull 22 863 (1999)




Imidapril : Effects on Diabetic Nephropathy

(JAPAN-IDDM)
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CONCLUSION

1. Benefits of RAS inhibitor

= RAS inhibitors reduce more risk of hypertension
with complications than other BP lowering Agent.

2. Can ARBs replace ACEI ?

= ARB didn‘t show significant reduction in the
risk of MI & CHD comparing with ACEL

3. Imidapril : New Generation ACEI

= Better antihypertensive effect with
lower dry cough than any other ACEL
= Reducing risk of MI, CHF, and LVH in

patients with CV disease



Thank you for attention~!




