In the world in 2001

® 1 heart attack every 4 sec
® 1 stroke every 5 sec

2817 Haulay et al., Lancet 1999, 354, 1457
O



[Factors that Increase the Risk of Stroke

Age
Family history of stroke
Male sex

Prior TIA / Stroke
Rate doubled for 7.5 mmHg DBPt

In more than 50% history of HT
Worldwide > 60% of strokes caused

by HT

Hypertension (HT) s
Diabetes

Dyslipidemia
Smoking

Atrial fibrillation
Sedentariety.

9765 M




Stroke Mortality and Usual BP by Age

Systolic Blood Pressure

Age at risk:
_ 2567 80-89 years
L\i 128 - 70-79 years
B
- 64 60-69 years
£3 32- .
S x 50-59 years
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120 140 160 180
Usual Systolic BP (mm HQ)
Prospective Studies Collaboration. Lancet. 2002;360:1903-1913. 3

Diastolic Blood Pressure

Age at risk:
256 7 80-89 years
LA . / 70-79 years
647 7 60-69 years
=2y . 0-59 years
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0) . ' ' .
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Usual Diastolic BP (mm Hg)




Hypertension Prevalences vs Stroke Mortality.
In 6 European and 2 North American Countries*

610)
Mortality per Finland
100 000 inhabitants -
50 -
and GEnmany:
=le]felgle
40 Italy:© 15 9
Q
o 9 S 0zllf)
J SWEGEN
30 Upliize) Sitziies

3

Celrlziclzl

* Men and women
combined (3564 years),
age adjusted
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10 240) 30 Z10) 50 60 70

Hypertension prevalence (%)

6482 M Wolf-Maier et al., JAMA 2003; 289: 2363
O



Can BP reductions reduce the
cerebrovascular risk associated
with BP elevations,I.e IS the
hypertensionrelated risk reversible ?




BP reduction andprimary. stroke: 1995
10-12 mmHg systolic, 56 mmHg diastolic

Event Rate (%) Favours| Favours Relative risk
Study N active control active | control (95% ClI)
SHEP 4736 4.4 6.8 il 3506 (18-49%)
HDFP 10,940 19 29 i 35% (16-49%)
MRC older 4,396 4.6 6.1 — 25 % (3-41%)
MRC younger 17,354 0.7 1.3 - 44% (26-60%)
STOP-H 1,627 3.7 6.7 = 45% (16-65%)
12smaller 8,600 3.0 5.0 <> 40% (26-52%)
trials
OVIEN 47,653 = S57% (30-43%)
0.25 0.5 1 15
Relative Risk
2637 Collins & MacMahon, Br Med Bull 1994;50:272-98



T reating Hypertension Reduces
Cardiovascular Morbidity and Mortality:

Relative Risk Reduction (%) in Meta-Analysis of Controlled Clinical Trials

CV Magjor
CHF Stroke mortality  coronary event  All deaths
0 (| | —
4% 4% 2%
10%
20 *
23% 2Lz
(0)
407 o
aoje 49%
—60_ * %% :
o Older patients (> 65 years)
(0]
Younger patients (<65 years)
-80° 78%

* P<0.05 ** P<0.01; *** P< 0.001 vs baseline

Sl ] LT iDL

4909 M Gueyffier F et al., J Hum Hypertens 1996; 10: 1-8
O



Benefit of
antihypertensive
drug treatment
in older patients
with ISH

Trial Number of end-points Odds ratios and confidence limits Reduction
Treat : Control and SD
Treatment better Treatment worse
All cardiovascular

endpoints
SHEP 199 : 289
SYST-EUR 137 : 186
SY ST-CHINA 74: 94
All 410 : 569 0
Heterogeneity: P= 0.94 23;,25) 0.80%(351

Fatal and

non-fatal stroke
SHEP 103: 159
SYST-EUR 47 77
SY ST-CHINA 45: 59 =
All 195:: 295 + 37% SD 6
Heterogeneity: P= 0.83 2P < 0.0001
Fatal and non-fatal Ml
(Including sudden death)
SHEP 103: 141
SYST-EUR 58: 72
SY ST-CHINA 20: 23 =
All 182 : 236 +
Heterogenaity: P = 0.96 | | Zzgof’ (?I(D)Oi
0.5 1.0 1.5 '

2693

Staessen JA Eur Heart J 1999; (Suppl P): 3-8




Incidence: of Stroke inf HYVET

2 All stroke ‘Fatal StIOKE
QD 8 5+
N
-30%¢ i
S & ’ 4 1 -39%
; 5 p = 0.055 3 p = 0.046
% 41 —— Placebo
c 3 27 173/91 - 160/84 (mmHQ)
% 5] —— Active treatment
- o 173/91 - 144/78 (mmHg)
d 0 T T T T 0 T T T
< o 1 2 3 4 o 1 2 3 4
Follow-up (yr) Follow-up (yr)

Goal SBP < 150 mmHg
Treatment: indapamide * perindopril 2 or 4 mg
PP data: stroke-45%

17501 M HYVET - Beckett, NEJM 2008; 358: 1




Is antihypertensive drug treatment
beneficial also for secondary
prevention ofi stroke?




Prognesis at 1 Year Distance from Ischemic Streke

® Death 25%
® Disability 45%

® Recovery 30%

6088 M




In stroke survivors
depression IS common

(27% mild / 24% severe / 51% total)

3333




Relationship between BP and Stroke
BP and 1st stroke BP and stroke recurrency
2.0
4.004 ﬁ
Relative I Relative i
Risk o, . Risk |
I 1.007 i
1.00- " ‘ |
0.50+ O I
o 0.507 .
0.254 |
T T T T T 0.25 I I I I
Usual DBP 76 84 91 98 105 ) 130 140 150 160 170
Usual SBP 123 136 148 162 175
Mean usual BP (mmHQg) Mean usual SBP (mmHg)
16995 M McMahon et al., Lancet 1990; 335: 765, Rodgerset al., BMJ 1996; 313: 147



BP during EU'and Stroke Incidence infPROGRESS
BP durning Fd Strioke Incidence
Blood pressure (mmHQ) Proportion with event
160 0.20
o Systolic : :
140- \ ————— " ——9—9— 28% risk reduction
—t——e g — O —— O —g——g— 0.15 1 P <0.0001
1201
Mean BP difference —e— Placebo .
9.0 / 4/0 mmHg —e— Active " | —Placebo
1001 — Active
.\. —.—.——._._.ﬂ—.—.—_. 0.05 1
801 —r— e g g—O
Diastolic
60 ! ! ! ! ! ! ! I I I I I I 000 s o = =
B R 1 3 6 9 12 18 24 30 36 42 48 54 o 1 2 3 4
Month of follow-up Follow-up time (years)
7452 PROGRESS Collaborative Group. Lancet 2001; 358: 1033-



Does the protective effect of BP
reductions extend to all types
of cerebrovascular lesions?




Stroke Severity and Subtype: Effects ofi Active Trement
PROGRESS

Strokes Favours Favours Risk Reduction

active placebo active placebo (95%CI)
Fatal/disabling 123 181 ] 33% (15 to 46%)

Other stroke 201 262 —ill— 24% (9 to 37%)
Cerebral infarction 246 319 — — 24% (10 to 35%)
Cerebral haemorrhage 37 74 +«a—— 50% (26 to 67%)
Stroke type unknown 42 51 - 18% (-24 to 45%)
Total 307 420 —Jl- 28% (17 to 38%)
0.5 1.0 2.0
Hazard ratio

9873 M ChalmersJ, Am J Cardiol 2003; 91: 3G-8G



Stroke and Chroenic Antinypertensive Drug Treatment

® Stroke reduction with treatment shown by RCTs In
virtually all demografic/clinical conditions

® 35-40% less risk by 112 mmHg SBP fall
©® Beneficial effects with all major drug classes

® cerebrovascular protection largely due to BP loweng
(14 per %”

17498 M



Blood Pressure Lowering Treatment Tralists’
Collaboration: Stroke

1.507

1.25-

1.00 A

OR
0.757

0.50

0.25 | 1 1 | I | |
-10 -8 -6 -4 -2 0 2 4
SBP difference between randomized groups (mm Hg)

CCB-PLA, ACEI-PLA, MORE-LESS, ARB-OTHER, CCB-OLD, ACEI-CCB, ACEI-OLD.
Turnbull F et al. Lancet. 2003:;362:1527-1535.



Metaregression of Treatmentinduced SBP Changes with' Streke inf Diabetes

3.00
2.75
2.50
2.25

2.00
1.75

1.50

1.25

AP| ST ..l / BHY!
1.00 B .
ALLHAT/CCEB, ial

0.75| wosesoa

Relative risk

0.50

0.25 :
6-4-20 2 4 6 8 101214161820

SBP difference between randomized groups (mmHag)

17493 M Reboldi, Gentile, Angeli, Ambrosio, Mancia, VVerdecchia, J Hypertens 2011; 29:
O



Relationship between Freguency. of BP. Controel, Averge Onrtreatment BP
and' Stroke Incidence in ONTARGET

On-treatment BP Stroke incidence
mmHg %
170 4 n=12273
150
3 -
130 =
BP control: S 5. .
< 140/90 mmHg % of visits with
90 - BP control:
704 D = M <25
0) 0 Il 2549
mmHg % Il 5074
170 e 4 - n= 16743 W 7%
150
3 -
BP L
control: S
1104 5
< 130/80 mmHg
90
1 -
70 . D
510) 0]

16223 M

Mancia et al., Circulation 2011; 124: 1727




Reduction of Haemornrhagic Stroke by BP. Reduction
N PROGRESS
Favours Favours Risk Reduction P
SBP (mmHg) active placebo  (95% CI) trend 0.327
> 160 - 70 (19 to 89) 0.167 N
140159 <= 88 (50 to 97) S
i o 0.08
120-139 — 69 (15t0 89)  0.09 g
: ©
<120 Not calculated é 0.04
i < []
Total ———— 76 (56 to 87)
] 0.0
' ' 0.01-
0.1 1.0 2.0 . . . - -
Hazard ratio (95% ClI) 100 120 140 160 180
Systolic blood pressure (mmHg)
17820 M Arima et al., J Hypertens 2006; 24. 1201



e ———— SBP Control in Trials *
—O— PROGRESS
] CAPPP _ - )
e e | 2007 ; All'patients —@—Mico HOPE | 500- Diabetics
_e— mmHg —a—
] NORDIL ] R ] ey
e —=fe— INSIGHT ]
—r— ot | 1907 — 7 vaLue 190
—cD:l— — —D
_.+_ ) STONE n HOT .
— 180
:'. | STOP-2 —’—] UKPDS
—— —— -
—o— ] ALLHAT 1 - J croms 170
—— ure | 1707 —i—
—@— —@—
—0— J ALLHAT 2 —O— }ACET 160
—O—
D 150 | —— LIFE
1 aneez —==— RENAAL
. ] INVEST :ff:] IDNT =0
EI — ] score = :::] RMA |
— 1 ASCOT —PV-
—— VALUE ] ABCD
] accompuish | 1407 - 130-
—— —@— ADVANCE
_-_
—m— j ONTARGET —0— ]ACCORD
d— wyver | 130 B 126
_._

16615 = 12818 M agg * Most patients under2 2 drugs Mancia and Grassi, J Hypertension 2002; 20: 1461




Mean Achieved BP'in the Highi Risk Hypertensives aVALUE (n = 15245)
50 7 468 482
42.9
i) 38.8
30 A
%
20 1
144
10 1 8.9
0]
2 140 130-139 < 130 =90 80-89 < 80
Achieved SBP (mmHg) Achieved DBP (mmHg)
18741 M Manciaet al., in preparation



BP Controli (< 140/90rmmHg) In Hypertensives frem Hierent Countries

31% 16% 2.3% 4.5% 15% 24% 38%
e “ 0
us Canada Mexico Venezuela Cuba Jamaica Barbados
8% 3% 14% 2%
Africa 9
Egypt Nigeria S. Africa
5% 4% 1% 10% 3% 16%
Asia ‘
China Taiwan Korea Turkey India Bahrain
12% 10% 12% 18% 20% 31% 27% 39%
EUI’Ope

Germany England Spain Italy Finland Belgium Greece France

13481 M




BP’ Stratification acecording to the ESH/ESC Guideliies

40-
S
o 307
c
9
I
o
S 2041
()
o)
B
c
S
= 10
al

| [

Optimal Normal High-normal Grade 1 Grade 2 or 3
<120/80 120-129/8084 130-139/8589 140-159/9C99 >160/>100
mmHg mmHg mmHg mmHg mmHg
n= 1831 n= 1831 n=3374 n = 15904 n = 13297

Volpe M., Tocci G., Trimarco B., Agabiti Rosal, E., Borghi C., Ambrosioni E., Menotti A., Zanchetti A., Mancia G.,

15884 M J Hypertens 2007; 25: 1491




Office BP Controliinn PAMELA Population

SBP DBP

-~ Control

Overall
807
%
607
40r]
Age-related
20 I
0)
] 2549 ys [ 50-64 ys 6574 ys

18779 = 16512 M mod Mancia et al., Arch Intern Med 2002; 162: 582-586
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HYPERTENSION IN THE VERY ELDERLY TRIAL

Global increase in population
aged 80 and over

World population aged 80 or over
1950-2050 (millions)

2050
2025
2000
1975
1950

World Population Ageing 1950-2050, Population Div., DESA, United Nations

0 100 200 300 400
e ———Y
| ——— 153.4

o9

B4

_F13.8




Discontinuation ofi Antinypertensive Treatment in Lombardy:
(793.000 subjects with mitial antinypertensive drg prescription)

Discontinue after
/ 1st prescription

N\

Discontinuers
62.8%

Discontinue after
2 Or more prescriptions

18027 M

Corrao et al., Am J Hypertens 2012; 25: 549 - J Hypertens 2008; 26: 819




Proportion of Patients Discontinuing CV. Prevention” Drug Treatment
after Initial Prescription in' Lombardy:

Antidiabetics Antilipids Antihypertensives

18028 M Corrao et al., Am J Hypertens 2012; 25: 549




CVD Survival in Treated Hypertensives
at Goal and Not at Goal

SUntreated BP <140/90 mm Hg A Treated BP at goal <140/90 mm Hg
B Untreated BP >140/90 mm Hg © Treated BP not at goal 2140/90 mm Hg
1
2 _
0.96 - a2e | P=.03
S
— 0z P<.0001
=
= 0.88 A -
G ] P=.001
0.84 -
0.8 1 1 1 1 1 | | | | | | |
1 3 5 7 9 111315 17 19 21 23 25
Follow -up (Years)
Benetos et al. J Hypertens. 2003;21:1635-1640. 103



Incidence and Adjusted* CV Risk according ter Consitency of BP Gantrel in INVEST
25_ - - -
All Patients Diabetics
= : 19.8
8\0/ 20+ Trend: P <0.001 P <0.001
(]
g e 15.0 [] <25%
= W 25 to < 50%
2 L3 Ml 50 to < 75%
< 107
© 8.1 1] >75%
£
o 55 674 247 246 253 Numbers in box refer to r of events
n: 3838 3757 6664 8316 1246 1127 1791 2236
% of visits with BP < 140/90 mmHg HR (95% CI), M Reduced Risk Increased Risk
< 25% 1.00 .
25 to < 50% 0.70 (0.570.86)
50 to < 75% 0.68 (0.560.81) —
> 75% 0.58 (0.4€0.69)
HR (95% CI), Stroke
< 25% 1.00
25 to < 50% 0.89 (0.671.19) o
50 to < 75% 0.70 (0.520.92) o
> 75% 0.50 (0.370.68)
040 060 080 1.00 1.20
HR (95% CI)

15962 M * Adjustment includes in-treatment BP mean Mancia et al., Hypertensi on 2007; 50: 2¢
O



Rate of Clinic BP. Nermalization at Each Year
and Throughout the 4 Years of Treatment in ELSA

SBP < 140 mmiHg DBP < 90 mmHg SBP < 140 mmHg
and DBP' < 90 mmHg
1007 1001 100
% % %
807 80 80
607 60 60+
40 407 40+
0- 0 O+
4 AII years 4 AII years 4 AII years
Year Year Year
|:| BP control

throughout 4 years
BP at a given year

R Mancia et al., J Hypertens 2007; 25: 1087-1094



Adjusted Risk of Stroke accornding to
Proportion of Time with BP'< 140(/90 mmHg (VALUE)

Time at BP HR (adjusted) HR (95% CI)
< 140/90 mmHg
> 75% ()
50-49% —@— 1.19 (0.951.58)
P (trend) < 0.01
25-49% — 0 1.37 (1.021.82)
< 25% O 3.82 (3.024.82)
0.5 1 2 5
18424 M Mancia et al., submitted



Persisting Cardiovascular Risk In

Treated Hypertensive Patients
Glasgow Blood Pressure Clinic

75 _
- Men Women
-"':,E 60 (n =1868) Patients (n = 1915)
S 45
- Patients
I :
o 30 :
w :
(3 >

a
35-44 45-54 55-64 65-T4 35-44 45-54 55-64 65-T4

Age (yr)
3783 treated patients with nonmalignant hypertension

Follow-up 6.5 yr; 750 deaths (75% vascular)
11. Isles ol al J Hypertens 1886;4:141




.
Cumulative probability of survival from all causes
and from CHD in hypertensive men with normalized BP
and in normotensive controls

Overall survival CHD
== Non-hypertensive men == Non-hypertensive men
== Treated hypertensive men = Treated hypertensive men
1.0 1.0
0.9
> >
= 0.8 = 0.9
Q ra)
(© ©
a 0.7 QO
e e
| . | .
o o
0.6 0.8
Follow-up BP: NBP 145/93
0.5 T-HBP 145/89
p=0.0001 p=0.0001
0.4 — 0.7 |
0 2 4 6 8 10 12 14 16 18 20 22 0 2 4 6 8 1012 14 16 18 20 22
Years Years

Andersson OK et al, 1998



Residual morbidity: and mertality: in CHE remains high
despite treatment with ACEIs/ARBS
CHARM -Overall: CV death SOLVD: CV death
3D - 12% 50 - ReI]e;ti6v(e)/|gisk
= ok — Placebo Relailve Risk - —— Placebo Reduction
S —— Candesartan S 40- Enalapril
T 2p- ks
S ©T 30-
S 1p- S
5 5 20-
g 1p- S
T | _ _ a 10- . .
b- Residual Risk Residual Risk
0 | | | | | 0 T T T T T T 1
0O 6 12 18 24 30 36 42 0 6 12 18 24 30 36 42 48
Months Months

SOLVD Investigators 1991; Pfeffer et al 2003
O



..Ut the Rate of Proegression in ARBI reated Patients IS
Still' Elevated

RENAAL IDNT

Normal rate
of decline*

Mean rate of

Median rate of decline in
decline creatinine
in GFR clearance

(mL/min/ (mL/min/
1.73 ma/yr) 1.73 malyr)

B Placebo (no RAS suppression) (B RAS suppression with an ARB

*Mean decrease in GFR due to aging.
IDNT, Irbesartan Diabetic Nephropathy Trial; RENAAL, Reduction of Endpointsin NIDDM with the
Angiotensin || Antagonist Losartan.

Brenner BM et al. N Engl J Med. 2001; 345: 861-869. LewisEJ et al. N Engl J Med. 2001; 345: 851-860.
National Kidney Foundation. Am J Kidney Dis. 2002; 39 (suppl 1): S1-S266.
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Proportion (%) of Visits with: BP. Controlled at High er or Lower T arget
In the High' Risk Hypertensives oft VALUE (N=15245)
10, < 140/90 mmHg < 130/80'mmHg
33.9
30-
20.7
% 20
10
5.3
3.1
0 : 1 -
50-74 =75 50-74 =75
% of visits

18740 M Manciaet al., in preparation




Cumulative probability: ofi survivall of 686, men treatedl far hypertension
and 6810 norhypertensive men In primary’ prevention study

Probability

P = 0.0007JSRD

=0= Non:-hypertensive men
=O= Treated hypertensive men

Years

1618 M Andersson et al, BMJ 1998; 317: 167






Intracranial Bleedings according to Achieved SBP.
In Patients under Antithrombotic Therapy (PROGRESS)
Incidence HR (adjusted)
Ch SBP (mmHg)
77 6.2
% . < 120 (113) O
)
= i 910.
A - 120-139 (130) o 202 Qe
g 4 3.2 ®
g . Py 140-159 (148) ° 3.15 (0.9410.61)
@)
S 24
— 11 5.15 (1.4518.31)
o ~ > 160 (168)
<120 120139 140159 =160 0.5 1 2 10 240)
SBP (mmHg)

Arima, Anderson, Omae, Woodward, MacMahon, Mancia,
Bousser, Tzourio, Rodgers, Neal, Chalmers, PROGRESS Collaborative Group, Stroke 2012; 43: 1675-1677
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Stroke and Chroenic Antinypertensive Drug Treatment

® Stroke reduction with treatment shown by RCTs In
virtually all demografic/clinical conditions

® 35-40% less risk by 112 mmHg SBP fall
©® Beneficial effects with all major drug classes

® cerebrovascular protection largely due to BP loweng
(14 per %”

17498 M






At whichOn-treatment BP. Stroke Prevention Is maximized?

< 140/90 mmHQg?
< 130/80 mmHg?

The lower the better?

17497 M



VALUE: Analysis of Results Based on
BP Control at 6 Months

Patients Treated With Valsartan !

Odds Ratio
- % 0.76 :
Fatal/Non-fatal . S
cardiac events
- 0.60
Fatal/Non-fatal | x%x @ e
stroke :
b S 0.79 :
All-cause death — 8 (0.69-0.91)
. . - .\ 0.83 :
Myocardial infarction T ® 1 ;5% 03) |
: % 0.62
A fa_llur(_e —o—% (0.50-0.77)
hospitalisations - | | | =
04 06 08 1.0 1.2
Controlled Non-controlled
patients* patients
(n = 5253) (n = 2396)

Hazard Ratio 95% CI

*SBP < 140 mmHg at 6 months.
**p< 0.01.

Weber MA et al. Lancet. 2004;363:2047-49.

Patients Treated With
AmlodipineQdds Ratio

% X 0.73
—@— (0.63-0.85)

0.50
(0.39-0.64)

—e—X*
| . *|*

0.79
(0.69-0.92)

0.91
(0.71-1.17)

, % 0.64

—&— (0.52—0.79)
| | | |

0.4 0.6 0.8 1.0 1.2

Controlled Non-controlled

patients* patients

(n = 5502) (n = 2094)

Hazard Ratio 95% CI




Incidence and Risk ofi Stroke according to
Achievement of BP < 140/90 mmHg (ONTARGET, n = 123j
Stroke incidence HR (adjusted)
5_
%
Visits with HR (95% ClI)
= BP < 140/90 mmHg
SN >C > 75% ©
1.9 50-49% O 1.08 (0.721.59)
2 1.7
P (trend)
2549%  _ 5o ® 1.55 (1.072.22)
1_
< 25% O 1.55 (1.062.28)
O |
<25 2549 5074 =75 0.5 1 2 5
9% Visits with BP < 140/90 mmHg

18423 M Mancia et al., Circulation 2011; 124: 1727
O



Rate of Streke according te Achieved SBP in INVEST
127
107
<
o
» 87
S
3 5.58
= 6 4.92 '
[ 3.66
O 4-
T 2.87 2.85
nd
27 1.08 125
@)
0 T T T T T T !
<130 >130-140 >140150 >150160 >1601/0 >1/0180 >180
SBP (mmHg)

13621 M Messerli, Mancia et al., Ann Int Med 2006; 144: 884-893




Mean SBP and Risk of Stroke / Mifin ACCORD

SBP Relative risk
RR =
(mm_Hg) Standard
140 |3, Mean I_133.5 mmHg
\‘r-‘*""~!-'l"f"~;.—1--1-~1--I"I"-I—-I"I‘s.}."[“}\ /. ‘I\{_ e
= Nonfatal Ml ®

130 t f onfata 0.87 0.25
120 Stroke o 0.59 0.01

Intensive
1107 Mean 119.3 mmHg

L 0] 1 2 3 4 5 6 V4 8 (_).5 _ 1.0 2 0)
Years since randomization ;i‘g:;s IUENEIVE Eae\g;;/s standard
17502 M The ACCORD Study Group, NEJM 2010, Marct



Effect ofi Randomized Treatment on Risk of Stroke amng Patientson
Perindopril’/ Indapamide Combination Treatment in PROGRESS (n =3544 /'58%)

Events/patients SBP Favours , Favours Risk Reduction
SBP (mmHQ) Active  Placebo difference active placebo (95% CI) P trend
> 160 57/524 106/543 14.2 mmHg <«l— 47 (27 to 62) 0.5
140-159 54/695  87/689 12.2 mmHg —.— 41 (16 to 53)
120-139 37/486  58/461 0.7 mmHg < l 41 (11 to 61)
<120 2/65 4/81 9.3 mmHg <« = > 36 (249 to 88)
Total 15091770 255/1774 12.3 mmHg ‘ 43 (30 to 54)

| |
i 0.4 1.0 2.0
Mean BP reduction 14/5 I S
mmHg
17499 M Arima et al., J Hypertens 2006; 24: 1201



The lower the BP
the better may hold also
for secondary cerebrovascular
protection




Intra -imdividual SBP VVariability: during Trreatment
High Low
mmHg mmHg
160 160
O O\/\—\/\
B 6 12 18 24 30 36 42 48 B 6 12 18 24 30 36 42 48
Months Months
| Treatment | | Treatment |

16425 M



Risk ofi Stroke by % of Visits with BP. Coentrol (< 140/90 mmiHg)
N INVEST (n'= 22576)

Fatal and nonfatal stroke HR (95% CiI) Reduced Risk Increased Risk
< 25% 1.00 O
25 to < 50% 0.89 (0.6%1.19) ©
50 to < 75% 0.70 (0.520.92) O
> 75% 0.50 (0.370.68) O
o.|4o o.lso 0.80 1.00 1.20

HR (95% ClI)

Stepwise model with 5 prespecified baseline covates

) ) (age, gender, race, prior Ml, CHF) forced into modeAd. Also for on-t BP
AdeSted Risk All other baseline covariates selected based orvalues< 0.10.

Group with < 25% of visits with BP control used ageference.

13619 M Mancia et al., Hypertension 2007; 50: 299



Risk of Stroke and Acute Coronary Events in ASCOIBPLA Patients
with Mean SBP during Follew-up Less than the Median Value for
the Trial Population (<1428 mmHg) by Deciles of SD and VIM SBP

SD SBP o
Risk of stroke
6
5
S 44
=
N
oY
o 34
&
=
I
8 2
T
1]
0 T T T T T T T T T 1
Outcome events 16 20 24 26 37 15 29 28 21 22
Patients at risk 1357 1336 1234 1131 1065 917 862 715 566 319
VIM SBP
A
6

Hazard ratio (95% Cl)

Decile of measure

Outcome events 14 1 20 21 26 22 22 29 30 43
Patients at risk 1092 1067 1034 1019 961 955 904 830 857 783

SD SBP

Risk of coronary events

55 40 52 63 60 58 66 55 69 43
1354 1329 1228 1127 1057 906 858 713 560 319
VIM SBP

Decile of measure

47 28 36 48 50 56 65 52 74 105
1086 1066 1030 1013 958 951 899 820 850 778

15690 M

Rothwell PM et al., Lancet 2010; 375: 895-905




Achieving BP goal consistently Is
difficult
Effective BP drugs/Treatment
strategies/Adherence to treatment
alie needed




é:erebrovascular protection by Antihypertensive Tredment

® DOES THE BP BP REDUCTION ENTIRELY
EXPLAIN THE PROTECTIVE EFFECT ?

® ARE THERE BP-INDIPENDENT SPECIFIC
PROTECTIVE PROPERTIES OF BP —LOWERING
DRUGS ?

© BP-INDIPEDENT PROTECTIVE PROPERTIES ARE
DESIRABLE BECAUSE EVEN WHEN BP IS
CONTROLLED RESIDUAL RISK REMAINS HIGH

16621 M



Relative Risk ofi Stroke- Comparing Drugs with Centrolland! Other Drugs

Drug vs BP diff. (mmHQg) RR RR
any other SBP DBP (95% Cl)
Drugs vs control RR
g (95% CI) Thiazides -1.4 0.2 —&-— 0.94
Thiazides —— B-blockers 1.4 0.6 —— 1.18
Bluisrs e ACEI 0.9 04 —m— 1.06
ACEI ——
ARB ARB -0.4 0.1 & 0.90
CA-channel blockers —- CCB 0.4 -0.9 ] 0.91
0.5 1.0 0] 0.7 1.0 1.4
Specified drug better  Control better Specified drug Specified drug
better WOorse

* CHD events in trials of B-blockers in CAD patients excluded
1 Results not substantially altered by correction forBP A

17495 M Law et al . BMJ 2009, 338: b166
O




Relationship between the Reduction in SBP. and theisk ofi Stroke
In the Meta-regression Analysis

3 ASCOT
1.50- "

1.25- é

1.00+

OR
0.757

0.50

025 | | | | : | |
-10 -8 -6 -4 -2 0 2 4

SBP difference between randomized groups

12639 M Mancia G & Zanchetti A, J Hypertens 2008; 26: 164-168




Comparisons between ARBS (n = 31632) and ACEIs (n&777)

MI (n = 5696) -»- 1.01 (0.9€1.07)

Stroke (n = 2657) —0— 0.92 (0.850.99)

CV death (n = 6991) -o- 1.04 (0.971.11)

All cause death (n = 9455) —0- 1.03 (0.971.09)
0.5 1.0 2.0

Favours ARBs Favours ACEIs

Trials ELITE / ELITE Il / OPTIMAAL / DETAIL /VALIA  NT / ONTARGET

13600 M Reboldi, Angeli, Cavallini, Gentile, Mancia, Verdecchia, J Hypert 2008; 26: 1282



160
HR with eprosartan: 0.75
95% Cl: 0.58-0.97 Nitrendipine
Blood pressure 140| 245 pine
£ 120 /'.
5 of
& 100 ” L
Cerebrovascular events % - .,/'
1607 152 (st + recurrent) 0 P ...-0’
b= o Eprosartan
mmHg { @ 3 99 ;tftél
151\\ S = 2
1401 ————9o— _ _ o—=8 S o 40 44
(}
1207 l <~
—o— Eprosartan Eprosartan  71.1% .p5 ontrolied 0
1001 Nitrendipine Nitrendipine 72.5% 0 162 386 681 1362
87777\n 0-20r R witn eprosartan: 0.69  Nitrendipine,
: e N 95% Cl: 0.50-0.97
801 87 T————t—— ’ ® D P = 0.03
0.15
>
60 T T T T T T T T T 1 =
0] 3 6 3 6 12 18 24 36 48 §
— weeks months Cardiovascular g 0.10 Eprosartan
events =
g
BP control < 140/90 mmHg |:| i -
24h ABP before treatment ¥ —Prosaran  140/62 mmHg
Nitrendipine: 140/82 mmHg i
0.00 E
(0) 400 800 210]0) 1600
Days

12328 M MOSES - Schrader, Stroke 2005; 36: 1.




Stroke Incidence by % of Time with BP. < 130/80 mmiHg
I ONTARGET and VALUE

BP mean Stroke
160- 0 -
145 % of time with BP
e S - at target
1404 | 15 » 'l B .o
120 125 126 15 4— . 25-49
- 116 S
g % 3. » W s074
2.4 >75
£ 100- 2.2 » @
2 7 1.7
1.2
80 4 1 1.0
82 82 D ]
76 5 76 74
0 68 71 0 i
ONTARGET VALUE ONTARGET VALUE

17500 M Mancia et al., Circulation 2011; 124: 1727, Mancia et al., unpuk




