


To prevent CVD
In hypertensive patient

: 1

BP control Is the most important

However,



JNC 7. Compelling Indications for
Individual Drug Classes

Compelling
Indication Initial Therapy Options Clinical Trial Basis
Heart failure Diuretic, BB, ACE ACC/AHA Heart Failure
inhibitor, ARB, Guideline, MERIT-HF,
ALDO ANT COPERNICUS, CIBIS,
SOLVD, AIRE, TRACE,
ValHEFT, RALES, CHARM
Post-MI BB, ACE inhibitor, ALDO ACC/AHA Post-MI Guideline,
ANT BHAT, SAVE, Capricorn,
EPHESUS
High CAD risk Diuretic, BB, ALLHAT, HOPE, ANBP2,
ACE inhibitor, CCB LIFE, CONVINCE, EUROPA,
INVEST

ALDO ANT=aldosterone antagonist.

Chobanian et al, and the National High Blood Pressure Education Program Coordinating
Committee. Hypertension. 2003;42:1206-1252.



JNC 7: Compelling Indications for
Individual Drug Classes

Compelling Initial Therapy
Indication Options Clinical Trial Basis
Diabetes Diuretic, BB, ACE NKF-ADA Guideline,

inhibitor, ARB, CCB UKPDS, ALLHAT

Chronic kidney ACE inhibitor, ARB NKF Guideline, Captopril
disease Trial, RENAAL, IDNT,
REIN, AASK

Recurrent stroke Diuretic, ACE inhibitor ¥ PROGRESS
prevention

Chobanian et al, and the National High Blood Pressure Education Program Coordinating
Committee. Hypertension. 2003;42:1206-1252.



WHO/ISH:| Compelling Indications for Specific
ESC/ESH Antihypertensive Drugs

BHS
Compelling Indications Preferred Drug Primary End Point
Elderly with isolated systolic Diuretic Stroke
hypertension DHP CCB Stroke
Renal disease
Diabetic nephropathy type 1 ACE inhibitor Progression of renal failure
Diabetic nephropathy type 2 ARB Progression of renal failure
Nondiabetic nephropathy ACE inhibitor Progression of renal failure
Cardiac disease
Post-Ml ACE inhibitor Mortality
B-blocker Mortality
LV dysfunction ACE inhibitor Heart failure
ACE inhibitor Mortality
CHF (diuretics almost B-blocker Mortality
always included) Spironolactone Mortality
LV hypertrophy ARB CV morbidity and mortality
: ACE inhibitor + Recurrent stroke
Cerebrovascular disease : :
diurectic Recurrent Stroke
Diuretic

WHO/ISH Writing Group. J Hypertens. 2003;21:1983-1992.



¢ Stroke

¢ Ml and CHF

¢ LVH and Atherosclerosis
¢ DM and CKD



META-ANALYSES OF TRIALS IN HYPERTENSION:

CALCIUM ANTAGONISTS COMPARED WITH OTHERS

BPLTTC 2000 Pahor et al 2000
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ASSOCIATIONS OF BP DIFFERENCES BETWEEN
GROUPS FOR RISK OF STROKE

Relative Risk

VALUE
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BPLTTC 2003



CCB CCB D/BB D D/BB D

Syst-Eur Syst-China  STOP-2 SHEP MRC EWPHE
-10 -
%
20 +
-25
-30 +
-33
40 - .38 -36
-42
-50 47

(n=4695 2394 6614 4736 4396 840)
CCB:calcium channel blocker, D:diuretic, BB:beta-blocker



RVAVARS fatal & nonfatal stroke
Study Therpy SBP/DBP | RRR | P value
(mmHgQ)

N OIS Ramipril 3.8/2.8 32% | <0.001
(N=9257) placebo

LIFE Losartan 1.1/0.0 25% | 0.001
(N=9193) atenolol

SCOPE Candesartan 3.2/1.6 28% | <0.05
(N=49517) placebo

ACEI NA RR NS

W=el0ee)) diuretic 1.02




Antihypertensive for Stroke Prevention

CCB > Diuretic > ARB > ACEI > B-blocker




¢ Stroke

¢ M| and CHF

¢ LVH and Atherosclerosis
¢ DM and CKD



Meta-Analysis of Effectiveness or Lack Thereof of
Angiotensin-Converting Enzyme Inhibitors for
Prevention of Heart Failure in Patients With
Systemic Hypertension

Fabio Ang eli, MmD, Paoclo Verdecchia, MD, Gian Paclo Reboldi, MD, PhD, mMse,
Roberto Gattobigio, Mb, Maurizio Bentivoglio, Mp, Jan A. Staessen, MD, PhD, and
Carlo Porcellati, mp (Am J Cardiol 2004;93:240-243)

Superiority of ACE Inhibitors for Primary
Prevention of CHF in Hypertension
“Unproven”
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Effect of ACE Inhibitors on Mortality in Patients
With Heart Failure (Stage B,C)

)
)
)
)

Mortality

Trial ACEI Controls RR (95% CI)
Chronic CHF

Consensus | 39% 54% 0.56 (0.34-0.91)

SOLVD (Treatment) 35% 40% 0.82 (0.70-0.97)

SOLVD (Prevention) 15% 16% 0.92 (0.79-1.08)
Post Ml

SAVE 20% 25% 0.81 (0.68-0.97

AIRE 17% 23% 0.73 (0.60-0.89

TRACE 35% 42% 0.78 (0.67-0.91

SMILE 5% 6.5% 0.75 (0.40-1.11
Totals 21% 25%



META-ANALYSES OF TRIALS IN HYPERTENSION:

CALCIUM ANTAGONISTS COMPARED WITH OTHERS

BPLTTC 2000 Pahor et al 2000
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stroke —— i
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total mortality —a— -
favours CCB favours favours CCB favours other
_ y diuretic/BB _ 4 drugs
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ALLHAT: Hospitalized Plus Fatal Heart

Failure
15 -
=
o) . Amlodipine
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= 9. === == (Chlorthalidone
@
Li .‘"".
> 6-
I
-]
E 31
-]
@

Time to Event, y

*Heart failure was not a prespecified endpoint.
ALLHAT Collaborative Research Group. JAMA. 2002;288:2981-2997.



Effects of beta blockers on mortality in CHF

Trial ORand 95% Cil

Anderson
Engelmeier
MDC

Fisher

CIBIS
Bristow

Krum
PRECISE
US Carvedilol
Carvedilol Efficacy
Colucci

ANZ

CIBIS Il
MERIT HF
COPERNICUS
BEST

Pooled effect

OR0.71 p<0.00001




Mortality in severe heart failure

Subgroup analysis of major trials

MERIT-HF CIBIS-II
0.5 1.5 20 0.5 1.5 20
I I | 1 I |
1 NYHA II
——— NYHA IV —++ NYHA IV
—r— EF mid & upper
-1 EF lower
Favours Favours Favours Favours
metoprolol placebo bisoprolol placebo

US Carvedilol
0.5 15 20
I I I |
_|__ EF >23%
e EF <23%
Favours Favours
carvedilol placebo
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CHARM-QOverall
CV death and non-CV death

HR 0.88 (95% CI 0.79-0.97), p=0.012
Adjusted HR 0.87, p=0.006

Non-CV death

Candesarta p=0.45

Placebo

|
1 2 3 3.5 years

Pfeffer et al, Lancet 2003



VALUE: Heart Failure

Hospitalisation for HF or death from HF

O -
g 4 = Valsartan-based regimen

[2 ~ 7 === Amlodipine-based regimen )
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% = 1 - HR = 0.89; 95% Cl1 = 0.77-1.03; P=0.12
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Number at risk Time (months)

Valsartan 7649 7485 7444 7312 7169 7012 6852 6671 6498 6072 3860 1513
Amlodipine 7596 7486 7444 7312 7176 7033 6874 6702 6534 6100 3823 1511

Julius S et al. Lancet. June 2004;363.



RALES:(CHF stage )

1,663 NYHA IlI-1V, EF < 35%
« Tx: 25 mg/day vs. placebo,
* average f/u 24 months (stopped early)
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RR=30% RR=31%

P <0001 P<0001 P <0001
46

R

B Placebo
O Spironolactone

Deaths
CVWV Deaths

Gynecomastia
or breast pain
in men”*

NEJM 1999;341:709-717

EPHESUS(postmi-HF)

Percent (%)

*6,642, 3-14 days after AMI, EF < 40%
*Tx: 25 mg- 50 mg/day vs placebo
~average f/u 16 months

RR=13%  RR=8% RR = 21%
P=0002 P=002  P=003

552
21

B Placebho
U Eplerenone

i a

Deaths CV Deaths Deaths  Sudden
and hosp. and hosp.  death

NEJM 2003;348:1309-1321



JNC 7. Compelling Indications for

Individual Drug Classes
Compelling
Indication Initial Therapy Options

Heart failure Diuretic, BB,

ACE inhibitor, ARB,
ALDO ANT

Post-M| BB, ACE inhibitor,
ALDO ANT



¢ Stroke

¢ Ml and CHF

¢ LVH and Atherosclerosis
¢ DM and CKD



A meta-analysis of the effects of treatment on
left ventricular mass in essential hypertension

8-blocker I -+

oiuretic | -
ace! I 1o
cce |
are [ 15

0% A 4% 6% 8% 10% 12% 14%
LVH Regression (%)

Eighty trials with 146 active treatment arms (n = 3767) and 17 placebo arms (n =
346)

o

Am J Med. 2003;115:41-6



Carotid IMT Regression — Clinical trials
with Calcium Antagonists

Study No of Treatment Comparative drugs Results
name patients duration
ELSA 2259 4 years Lacidipine vs Significantly less carotid IMT

atenolol progression
(Zanchetti et al, 1998) in lacidipine group
No difference in rate of
MIDAS 883 3 years Isradipine vs carotid IMT progression

(Borhani,et al 1996)

hydrochlorothiazide

between treatment groups

VHAS 498 4 years

(Zanchetti et al, 1998)

Verapamil vs
chlorthalidone

Regression of larger lesions
significantly greater in
verapamil group

PREVENT 825 3 years

(Pitt et al, 2000)

Amlodipine vs
placebo

Less carotid IMT
progression
in amlodipine group



Effects of Ramipril and Vitamin E on Atherosclerosis

The Study to Evaluate Carotid Ultrasound Changes in Patients Treated
With Ramipril and Vitamin E (SECURE)

Circulation. 2001:103:919-925

0025 P=0.033

0.02

0.015

0.01

0.005

Placebo 2.5 mg/d 10 mg/d
Ramipril




Reduction of ROS and CRP
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0
¢ Baseline ® 6 Months Later

Yasunari et al. J Am Coll Cardiol 2004: 43:2116-23 AmIOdlpme




LVH regression

! 1

1

Carotid athe_rosclerosis




¢ Stroke

¢ Ml and CHF

¢ LVH and Atherosclerosis
¢ DM and CKD



JNC 7: Compelling Indications for
Individual Drug Classes

Compelling

Indication Initial Therapy Options

Diabetes Diuretic, BB, ACE inhibitor,
ARB, CCB

Chronic ACE inhibitor, ARB

Kidney

disease

Chobanian et al, and the National High Blood Pressure Education Program Coordinating
Committee. Hypertension. 2003;42:1206-1252.



VALUE: Incidence of New-onset Diabetes

(Not Prespecified in Design Paper)

23% Risk Reduction
With Valsartan
P<0.0001

P
o

|
‘ 16.4%

13.1%

e = S
w O N DO
] ] ] ] ]

New-onset Diabetes (% of
Patients in Treatment Group)

Valsartan-based Amlodipine besylate-
Regimen based Regimen

(n=5094) (n=5074)
Julius S et al. Lancet. June 2004;363.



Summary for Diabetes
Prevention Results of RAS inhibition

VALUIE OIS L IFE  |ALLHAT

ValSartani ramipriisHesantan - 1iSinojeri
Subjects >50vyo0 >55vy0 >55vy0 >55vy0

With high | cvD or LVH With high

risk factor DM risk factor
Comparator |[Amlodipine |Add on B-blocker | Diuretic /

+ diuretic + diuretic | amiodipine
Results 23% 34% 25% 44% | 18%
(reduction)




Hypertensive nephrosclerosis

AASK: Changes in GFR According to Baseline
UP/Cr (3-Year Data)

Baseline UP/Cr <0.22 Baseline UP/Cr >0.22
10 - 5 -
= .
_ § S 5 - Amlodipine 0 -
o E%’ 5 Ramipril
D _—_™m -
c N
Sh \§ -10/- N
O x O Ramipril Amlodipine
L <
Q)

I
O
]
I
-
O
|

-10 | | | -20 =17 | | |
03 12 24 36 03 12 24 36

Months Months

UP/Cr = urinary protein to creatinine ratio.
Baseline UP/Cr of 0.22 corresponds approximately to proteinuria of 300 mg/d.
Agodoa et al. JAMA. 2001;285:2719-2728.



FACET; Amlodipine, Fosinopril, or Combination in
Patients With NIDDM and Microalbuminuria

Proteinuria
—o— Amlodipine

100
90
80 1
704
60 1
50 A
40 -
301 i i
20

m— Fosinopril

—a— Combination

mg/24 h

0 3 6 12 18 24 30 36 42 48
Months
¢ Combination significantly better than amlodipine at all visits

¢ Combination significantly better than fosinopril from 18 months

*P<.05; TP<.01; ¥P<.001 from baseline.
Fogari et al. Am J Hypertens. 2002;15:1042-1049.



Diabetic nephropathy type 2
IDNT * study

0.6 7 = Irbesartan, 300 mg (n=579)
cEos5d— Amlodipine, 10 mg (n=567)
£ O ====: Placebo (n=569
=204 ( )
c
2@ 0.3 -
e N .
o @ 0.2 7 Relative Risk Reductions
ShE Irbesartan vs placebo: 20% (P=.02)
Q= 0.1- Irbesartan vs amlodipine: 23% (P=.006)
Amlodipine vs placebo: NS
0.0 : : | . . . ]

(@)
(@))
RN
N

18 24 30 36 42 48 54

Months of Follow-up

*Composite of the doubling of baseline SCr, onset of ESRD, or death from any cause. The end
point difference was driven by differences in doubling of SCr and ESRD; there was no
difference in mortality.

Lewis et al. N Engl J Med. 2001;345:851-860.



WHO/ISH: Compelling Indications for Specific

Antihypertensive Drugs

Compelling Indications

Preferred Drug

Primary End Point

Elderly with isolated systolic
hypertension

Renal disease

Diabetic nephropathy type 1
Diabetic nephropathy type 2
Nondiabetic nephropathy

Cardiac disease
Post-MI

LV dysfunction

CHF (diuretics almost
always included)

LV hypertrophy

Cerebrovascular disease

WHO/ISH Writing Group. J Hypertens. 2003;21:1983-1992.

Diuretic
DHP CCB

ACE inhibitor
ARB
ACE inhibitor

ACE inhibitor
B-blocker

ACE inhibitor
ACE inhibitor

B-blocker
Spironolactone

ARB

ACE inhibitor +
diurectic

Diuretic

Stroke
Stroke

Progression of renal failure
Progression of renal failure
Progression of renal failure

Mortality
Mortality

Heart failure
Mortality

Mortality
Mortality

CV morbidity and mortality

Recurrent stroke
Recurrent Stroke






Thank you for your attention !



BACKUP SLIDES



Odds Ratio for CV Events and Systolic BP
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B Recent trials
@ Older trials placebo

@ Older trials active

P<.0001

Recent

AASK L vs H
ABCD/NT L vs H
ALLHAT/AmI
ALLHAT/Lis
ALLHAT/Lis =65

ALLHATI/Lis Blcks

ANBP2
CONVINCE
DIABHYCAR
ELSA

IDNT2
LIFE/ALL
LIFE/DM
NICOLE
PREVENT
SCOPE

Difference (reference minus experimental)
In Systolic BP (mm Hg)

Staessen et al. J Hypertens. 2003;21:1055-1076.

Difference: Recent and Older Trials

Older

ALLHAT/Dox
ATMH

EWPHE

HEP

HOPE

HOT

HOT M vs H
INSIGHT
MIDAS/NICS/VHAS
LvsH

MRC

MRC2
PART2/SCAT
PATS
PROGRESS/Per
PROGRESSION/Com
RCT70-80
RENAAL

SHEP

STONE

STOP 1
STOP2/CCBs
STOP2/ACEIls
Syst-China
Syst-Eur
UKPDS Cvs A
UKPDS L vs H



Al LHAT Summary of Major Findings

In older non-black vs black hypertensives

Syst. BP control
- DHP
— ACE-inh.

Coronary events
- DHP
— ACE-inhibitor

Strokes
- DHP
— ACE-inhibitor

All cardiovascular events
- DHP
— ACE-inhibitor

*p<0.05 vs chlorthiazide

Blacks Non-Blacks
+ 1 mmHg * 0 mmHg
+ 4-5 mmHg ** 0.5 mmHg

- 3 % - 1%

+ 15 %* + 1%

- 7% - 7%

+ 40 %”* 0

+ 6 % + 4%

+ 19 %* + 6 %*



A PeIES

ONoI
= 70 - P=.005 B Tight mean achieved
> 50 BP 144/82 mm Hg
3 B Less-tight mean achieved
g 2l BP 154/87 mm Hg
8 40 -
@)
~ 30 -
@
o
n 20 -
c
Y 10 -
Ll
0)
Any Diabetes- Diabetes- Stroke Microvascular
Related End Point Related Complications
Death

UK Prospective Diabetes Study Group. BMJ. 1998;317:703-713.



HIOEE=EANEANACUICOME

(IEEmIpPrINS I ECENO)

Risk (%) CV death MI Stroke

All differences p<0.001

HOPE Study Investigators. New Engl J Med 342:145-153, 2000



HOPE Outcomes

20 - RR=22% .
17.8 P<.001 @ Placebo @ Ramipril
15 -
RR=26%
P<.001
10 -

8.1

Events per Patient Group (%)

O -
Combined CV MI Stroke Non-CV Total
Primary Death Death Mortality
Outcome*

*MlI, stroke, or CV death
Yusuf et al. N Engl J Med. 2000;342:145-153.



HOPE — BP change

SBP/DBP (mm HQ)

Ramipril 139/79 133/76 135/76 136/76

Placebo 139/79 137/78  138/78 139/77

— Extremely small decrease in BP in the ramipril
group (3/3 mmHg) and even less in the placebo
group (0/2 mmHQ)

HOPE Study Investigators New Engl J Med 2000;342:145-153.



Changes in Blood Pressure (mmHgQ)

HOPE

Changes in Blood Pressure

Night time
ABPM

n=38

24hr
7 - Clinic ABPM
)
n=9,541
-10
)
1 Systolic BP
M Diastolic BP
-20

JACC 40:2201-3, 2002



Valsartan-Based
Regimen

Amlodipine besylate-
Based Regimen

Ju

VALUE: SBP Control (<140 mmHg)

+ 92% of patients were previously treated with antihypertensive medication(s) at time of entry

¢ BP control was better with amlodipine despite more use of add-on medications in valsartan-based

regimen

Baseline

.

lus S et al. Lancet. June 2004:;363.

-

Study End

NelpE
controlled

Controlled

Non-
controlled

Controlled



Combined All-Cause Mortality and Morbidity
ACE Inhibitor/Beta Blocker Subgroups

B Placebo B Valsartan

ACE-i (No) ACE-i (Yes) ACE-i (No) ACE-i Yes)
BB (No) BB (No) BB (Yes) BB (Yes)
N=227 N=3038 N=139 N=1606



LIFE: LVH Regression after Treatment

Cornell Product  Sokolow-Lyon

©® ®© A N O

_10 d
_12 -
-14 - p<0.0001

-16 - 15.3 %
-18 -

0]
10.2 % 9.0 %

Mean change (%)

p<0.0001

i Losartan U Atenolol

Dahl6f B et al Lancet 2002;359:995-1003.



ARB B-Dblocker

LIFE: Stroke

S 8 Fatal and non-fatal stroke

5 ol

5 | Atenolo

2 6r

e 7 ‘.--‘

"é 5

= 7| .-~ Losartan
c 4 =" 2

) .o’

= !

o 3 e

© =

= 2L Adjusted Risk Reduction  24.9%, p=0.001
o 0 =" Unadjusted Rlsk Reductlon 25 8% p=0.0006

Study 0 6 12 18 24 30 36 42 48 54 60 66
Month

Dahlof B et al Lancet 2002:359:995-1003.



Hypertension with ECG- LVH

LIFE: stroke, CV death, and Ml

16

—
~
|

RN
N
1

Losartan

—
(@)
T

(o)}
T

N
T

Adjusted risk reduction  13.0%, p =0.021
Unadjusted risk reduction 14.6%, p = 0.009

Proportion of patients with first event (%)
N (0]

| | 1 | | | | |
0 6 12 18 24 30 36 42 48 54 60 66

Time (months)

Number Losartan (n) 4605 4524 4460 4392 4312 4247 4189 4112 4047 3897 1889 901
at risk Atenolol (n) 4588 4494 4414 4349 4289 4205 4135 4066 3992 3821 1854 876

Risk reduction = relative risk vs. atenolol.
No significant difference in CV death and Ml vs.
atenolol.



Hypertension with ISH

Number
at risk

LIFE: Reduction in Risk of Stroke

10 Fatal and nonfatal stroke

Losartan

Proportion of patients with first event (%)

Adjusted risk reduction 40%, p = 0.02

0 ] ] ] ] ] 1 ] ] ] 1 l

0 6 12 18 24 30 36 42 48 54 60 66

Time (months)

Atenolol 666 650 630 621 606 593 579 568 562 536 245
99

Losartan 660 651 640 628 618 605 595 581 577 551 266
108

No significant difference in Ml vs. atenolol.

Kjeldsen SE et al. JAMA 2002;288:1491-1498.



Hypertension with Diabetes

LIFE: Reduction in Risk of Stroke

Fatal and nonfatal stroke

N
)
|

-
(@]
1

Losartan

oo
T

(o))
T

SN
T

Adjusted risk reduction 21.2%, p = 0.204
Unadjusted risk reduction 21.8%, p = 0.190

Proportion of patients with first event (%)
N

0 | | 1 1 | | l 1 ]
0 6 12 18 24 30 36 42 48 54 60 66
Time (months)
Number Losartan (n) 586 570 560 554 540 530 524 519 500 477 248
at risk 131
Atenolol (n) 609 590 572 561 549 537 521 515 494 456 211

Lindholm LH ef%l. Lancet 2002:359:1004-1010.



Comparable Blood-Pressure

m: Reductions
180 1
170
160 L% T Losartan
150 F Atenolol 145.4 mmHg*
140 r Systolic Losartan 144.1 mmHg*
130
e = Atenolol 102.4 Hg*
€ 10} enolol 102.4 mmHg
S —
190 ¢ Mean arterial Losartan 102.2 mmHg*
Sl A Losartan 81.3 mmHg*
s - ——-—es—aso-----
70 L Diastolic Atenolol 80.9 mmHg
60
50
40 1 1 I i 1 i 1 I |

Time (months)

*Mean BP at last visit.



ACEIl or ARB vs placebo

Study rearmentsH DUl N@IDIV] RR | P
NIy %
HOPE ACEIl vs 5.0 2.2vs 3.3 |0.659 [<0.001

placebo

CHARM- |ARB vs 3.5 4.3vs 5.3 [0.809 [<0.036
OVERALL |placebo

Total 3.1vs 4.2 |0.742 |0.0002

RR: Relative risk



ACEIl or ARB vs conventional therapy

Study reatmentts  FBuirait N@IDIVI RR | P
OV %

CAPPP |ACElvs 6.1 6.5vs 7.3 [0.895 |0.131
BB/diuretic

LIFE ARB vs BB |4.8 6.0vs 8.0 [0.748 |<0.001

ALLHAT |ACEIl vs 4.9 8.1vs 11.6 {0.701 |<0.001
diuretic

Total 6.5vs 85 [0.798 |<0.001

NODM: new onset DM, RR; Relative risk



CCB vs conventional therapy

Study ireatments | Duirets N@IDIVI RR
OV %

NORDIL |CCB vs 4.5 4.3vs 4.9 |0.867 [0.118
BB/diuretic

INSIGHT |CCB vs 3.5 54vs 7.0 [0.774 |0.023
diuretic

ALLHAT |CCB vs 4.9 9.8vs 11.6 {0.848 |0.082
diuretic

INVEST |CCBvs BB (4.0 6.2vs 7.3 |0.845 |0.004

Total 5.8vs 7.2 |0.798 |<0.001
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