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ato 20 exoTOppDOLYL.

International Cardiovascular Disease Statistics 2005; AHA.



Cardiovascular disease:
the leading cause of death worldwide

/ Europe / East Mediterranean area\ / West Pacific
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Values are percentages of death rate.
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immunodeficiency virus;
CVD = cardiovascular disease
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Stroke 6.5

Perinatal death 6.0
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ischaemic heart disease; COPD = chronic obstructive pulmonary disease; HIV = human
WHO The World Heart Report 1999, Nikkei Medical 1999, Japan Welfare Ministry 1997



CVD has the highest economic impact of all
diseases (15%0 of total healthcare costs)

Percentage of total
healthcare costs: Injuries 11.1%
Canada 1993

Musculoskeletal
13.8%

Cancer 10.1%

Respiratory disease
9.4%

Nervous system
disorders 7.4%

Mental disorders

6.0%
Digestive disorders

4.8%

Other 21.3%

Diabetes 0.9%

Source: www.hc-sc.gc.ca/hpb/lcdc/publicat/burden/burdl_e.htmi
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H ungpTaon €ival o TPITOC KUPIOTEPOC NAPAYOVTAUG

KIvOUVOU voonpoTnNTac kai OvnoipoTnTag

NAYKOOHI®G :

— gUOUvVEeTAI YIa 7,1 EKATOHHUPIA NPOWPOUG
Oavatouc kabs xpovo

x Maykoouing, N unépraon euBUvVETAl yia:

— TO 62206 TV AYYEIAK®WV EYKEPUAAIK®DV
ENEICOdIWV

— T0 49206 TV ENPPUAYHATOV TOU HUuokapdiou
H avTIJETWITION TNG UTTEPTAONG OTTOTEAEI

TTPOTEPAIOTNTA dNUOTIAGC UYEIAG
110Y, 2002



Complications of Hypertension:

HF
Renal

Peripheral vascular failure
disease
TIA = transient ischemic attack; LVH = left ventricular hypertrophy; CHD = coronary heart disease

HF = heart failure.
Cushman WC. J Clin Hypertens. 2003;5(Suppl):14-22.



O rivéuvog Kapdrayyelarng Ovnrotntag
dunAaoclwadetal otav n AII/AAII avavetal xata
20/10 mm Hg

cv 2
mortality 4 -
risk

115/75 135/85 155/95 175/105
SBP/DBP (mm HQ)

Lewington S, et al. Lancet. 2002; 60:1903-1913.
JNC VII. JAMA. 2003.



BP and Risk of CHD Mortality

W SBP 6.40
Il DBP 5.26
7 -
5 - 3.42
_ 5 | 2.45
Relative
: 1.66
risk of 4 - 1.00 1.28
CHD 3 . 4
mortalit G
% 5 y
1 - 00 "
0 -

SBP (mm Hg) <120 120-129 130-139 140-159 160-179 180-209 =210
DBP (mmHg) <80  80-84 85890 90-99 100-109 110-119 =120

CHD, coronary heart disease.
Multiple Risk Factor Intervention Trial (MRFIT); n=347,978 men without previous myocardial infarction.
Neaton JD et al. In: Hypertension: Pathophysiology, Diagnosis, and Management. 1995:127-144.



Impact of high-normal BP on CV risk

Cumulative
incidence of
CV events (%)

High-normal BP
Normal BP

T Optimal BP

Cumulative
incidence of
CV events (%)

Optimal BP: <120/80 mm Hg;
Normal BP: 120-129/80-84 mm Hg
High-normal BP: 130-139/85-89 mm Hg

Vasan et al. N Engl J Med 2001

High-normal BP

Normal BP
Optimal BP
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TTAPAYOVTAG KIVOUVOU Yia Kapdlayyelakn BvntoTnTa

Stroke

Peripheral
Arterial Disease

Cardiac Failure

Normal
Hypertension

Men

Women

Men

Women

Men

Women

Men

Women

Risk of CV events by hypertensive status in subjects aged 35 to 64 years, Framingham study, 36-year

follow-up.
JAMA. 1996;275:1571-1576



MepoOVWHEVN CUCTOAIKR apTNPIOKN
utréptaon (ISH ) ot peAéTn Framingham

o 100 2.5 ISHI_I?P >160/<95
mmHg
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CVD=cardiovascular disease = ISH=isolated systolic

hypertension

P<0.001 for difference between both men and women

with ISH and blood pressure (BP) <140/95 mmHg

Wilking JAMA. 1988;260:3451-55.



Independent Influence of Pulse Pressure

(PP) on Coronary Heart Disease Risk
The Framingham Heart Study

307 110
- 100
25 -
- 90
- 80
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- 70
CHD | 50 Pulse
hazard 1.5 - pressure
ratio i jg (mm Hg)
10 i
- 30
0.5 - - 20
- 10
0.0 0
l ] l | | ] I |
SBP 110 SBP 130 SBP 150 SBP 170
mm Hg mm Hg mm Hg mm Hg

Modified from Franklin S et al. Circulation. 1999:100:354-360.



O1 TepI00OTEPOI AOOEVEIG EXOUV
TTOAAQTTAOUG TTAPAYOVTEG KAPOIAYYEIOKOU KIVOUVOU

AT1TO OAOUG TOUG UTTEPTACIKOUG

* 65% €xouv

e AT LS SuoAImidaipia

madnoeig av§avouv i i

TOoV Kiviuvo 400% gxouv 2A TUTTOU 2

pe 700% gival utrépBapol
TTaXUOaPKOI

AT1TO 6AOUG TOUG

d1apnTikoug TuTTOU I
E£XOUV UTTEPTAOT

AT1TO6 6A0OUG TOUG

OUOAITTIOAIMIKOUG
£XOUV aPTNPIAKI

UTTEPTOOT) AuoAitTi-
éxouv ZA t0tTOU i daipia £xouv duoAimmidaipia
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TTAaXUOAPKOI TTaXUoapKol




ITeglocotepot amo 80% twv vreptaoitwy acbevwy

YT1repraoikoi aocBeveic (%)

€Y 0LV ETILTTAEOV TTHEAYOVTIEG KIVOLVOL
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[MapdayovTeg KivOUuvou

Mancia et al. J Hypertens 2004;22:51-7
Copyright © 2004, with permission from Lippincott, Williams and Wilkins



Only 14.3% of hypertensive patients have LDL-C <100 mg/dL

50 —

B <100 mg/dL

100 - <130 mg/dL
40 —

= 33.7% B 130 - <160 mg/dL
L W 160 - <190 mg/dL
P >190 mg/dL
<
©
al

10 =

Frequency of Hypertensive
Patients by LDL-C Levels

Source: NHANES Il Phase 2 Morning Fasting Subset. 2000 Census Data.
(Unweighted N = 7697; Weighted Sample = 200,948,641)



10-year probability (206)

50

40

30

20

10

0

>XETIKOC KiVOUVOC OTEPAVIAiac Vooou
O€ OuvUNapén Mapayovrwy Kivouvou
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Kannel (1992)



CVD Risk Factors and Endothelial
Dysfunction

Dyslipidemia Diabetes Hypertension Smoking

N2/

o
N

Vasoconstriction Cell adhesion Proliferation Lipid accumulation
and/or infiltration and clearance

Dysfunction

Dzau VJ. J Cardiovasc Pharmacol. 1990;15(Suppl 5):S59-S64.



ATro TnVv Ymréptaon oTig KapdiayyelakéEG Noooug
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JNC VII & ESH-
ESC: Xt0yot Al

Tonog Yreptoong >10y0g AIl (mmHg)

My emimheypevn <140/90
KO O AXOPOL YUUNAOTEQEG
TIUEG EPOCOY TO UVEYETOUL
nohot 0 oabevng

Emmieypevn
Yoy oewomg oreBNTng <130/80
Xe aolevelg pe vYnAo 1 ToAd VNI <130/80

®ivovvo (eyxepoixo, EM, vepouun
OLGAEITOLEYIN, TOWTEIVOLOIN)

Guidelines Committee. J Hypertens 2007;25:1105-87



2TOXOI TNG BepaTrEiag
e Kvprog ot0y0¢ ™G Ogpometog €ivar 1 HOKPOYPOVIO, UEYUAVTEPT

OVVATI] EAATTMGT] TOV GUVOALKOU KUPOLOYYELXKOU KIVOUVOU.

e Anmawtetton ehdttmon ¢ All avtic kaBovtns, aAld Ko 0A®V

T@OV GUVOODV, OUVITIKA OVUSTPEYILUOV TOPAYOVTMOV KIVODVOD.

« H AIl 0o mpémer vo chortoverol oc emimeoo <140/90 mmHg
(ZAII/AAII) Kow 060 TO OLVATO YOUNAOTEPA OV ELVOL OVEKTA OO

TOVS VTENPTACIKOVS aoBevelc.

ESH/ESC Guidelines J Hypertension 2007; 25:1105-1187



MeTaBoAR

Meiwon tng ZAll

Meiwon 2B 5-20 mmHg/10 kg peiwong 2B
Atrodoyxn diaitag 8-14 mmHg

DASH

Meiwon aAatog 2-8 mmHg

Acoknon 4-9 mmHg
Meplopiopog 2-4 mmHg

OAKOOA




EmAoy1) avTmepTacikov QopuaKov

e H emioyn tOoL TPOTOL QOAPUAKOL OmO TIC TEVTIE KOPLEC
KOTNYoOplec o0&V €xEL  10104TEPT onuacic, oO10TL Ot
teplocoTEPOL acBeveic Oa ypertacBodv cuvovacud 0VO 1 Kot
TEPIGGOTEPWV PUPLLAKDV.

e Onmg, vwapyovy GLVOOES HE TNV VTEPTAOT KAIVIKES
KOTOGTAGELS, GTIS OTTOLES OPLOUEVE, QUPUUKO VTEPTEPOVY
EVOVTL ALV OC TPOT EMAOYN 1 OF HEPOS TOV
GLVOVUGLOV.

ESH/ESC Guidelines J Hypertension 2007; 25:1105-1187



EmAoy1] avTIWTEPTUGIKOV QUPULAIKOV
GE GVVOOEC KOTUGTACELS

KopowoyyEloKr vo60og

* [6TOPIKO EUPPAYUATOC LVOKOPOTIOV BB, ACEI, ARB

e Kapoloakn avemdpkeLol Awovpnrtika, BB,
ACEI, ARB,
avrayoviotéc ALDO

* [otopwd AEE Omnotoonmote

QVTIVTTEPTUCIKO PAPLLOKO

ESH/ESC Guidelines J Hypertension 2007; 25:1105-1187



ONTARGET: The ONgoing Telmisartan Alone
and in combination with Ramipril Global
Endpoint Trial

ACE-inhibitors (e.g. ramipril in the HOPE trial)
reduces CV death, MI, stroke and HF hosp In
those with CVD or DM In the absence of
ventricular dysfunction or heart failure

ACE-inhibitors are not tolerated by 15% to 25%
of patients

Will an ARB (telmisartan) be as effective and
better tolerated?

Is the combination superior?



ONTARGET

Questions:
1.Is telmisartan “non-inferior” to ramipril?
2.ls the combination superior to ramipril?

Outcome:
1.Primary: CV death, Mi, stroke, CHF hosp
2.Key secondary: CV death, MI, stroke (HOPE trial outcome)

Desiqgn:

Single blind run-in (n=29,019)

Randomized, double blind, double dummy study conducted in 733
centers in 40 countries (n=25,620)

56 months follow-up with 99.8% outcome ascertainment




ontarcik €Y Baseline Characteristics

Ramipril Telmisartan  Combination
N 8576 8542 8502
Age 66.4 66.4 66.5
% females 27.2 26.3 26.5
% CAD 74.4 74.5 74.7
% Stroke/TIA 21.0 20.6 20.9
% Diabetes 36.7 38.0 37.9
BP 141.8/82.1 141.7/82.1 141.9/82.1
Statins 61.0 62.0 61.8
Antiplatelet 80.5 81.1 81.1

B-blocker 56.5 56.9 57.4




ONTARGETIme to Primary30utcome

ONTARGEJat Risk Yr 1 Yr 2 Yr4
T 8542 8176 (778 7420 7051
g R 8576 8214 7832 7473 7095
T
Q Telmisartan
8 9 | ~— Ramipril
2 o
o

Years of Follow-up



O&)%%%?Eﬂ_ime to Primary Outcome

at Risk Yr 1 Yr 2 Yr 3 Yr4
R
S &R 8502 8134 7740 7377 7023

Cumulative Hazard Rates

o o Ramipril g
= Tel. & Ram. /
/
0 =
o |
o
o _|
(@)
| | | | |
0 1 2 3 4

Years of Follow-up



Avoiding Cardiovascular Events through
COMbination Therapy in Patients
Llving with Systolic Hypertension

Kenneth Jamerson!, George L. BakrisZ, Bjorn Dahlof3, Bertram Pitt1,
Eric J. Velazquez*, and Michael A. Weber®
for the ACCOMPLISH Investigators

University of Michigan Health System, Ann Arbor, MI'; University of Chicago-Pritzker School of Medicine,
Chicago, IL%; Sahlgrenska University Hospital, Gothenburg, Sweden?®; Duke University School of Medicine,
Durham, NC4, SUNY Downstate Medical College, Brooklyn, NY?



Benazepril plus Amlodipine or Hydrochlorothiazide
for Hypertension in High-Risk Patients

Kenneth Jamerson, M.D., Michael A. Weber, M.D., George L. Bakris, M.D., Bjérn
Dahlof, M.D., Bertram Pitt, M.D., Victor Shi, M.D., Allen Hester, Ph.D., Jitendra Gupte,
M.S., Marjorie Gatlin, M.D., Eric J. Velazquez, M.D., for the ACCOMPLISH Trial
Investigators

N Engl J Med
Volume 359(23):2417-2428
December 4, 2008

The NEW ENGLAND
JOURNAL of MEDICINE




Baseline Traits of the ACCOMPLISH Cohort

« 50% of patients were obese
= 60% of patients had Diabetes Mellitus

* 97% of patients were treated previously for
hypertension

- 74% of patients were treated with 2 2
antihypertensive agents

* Only 37.5% of patients were controlled to

<140/90 mmHg




Effects of Treatment on Systolic and Diastolic Blood Pressure over Time

¢+ Benazepril plus enazepril plus hydro-
amlodipine chlorothiazide

Systolic

T T Frery AL F*T..—,TI_—I‘

Diastolic
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m

Months

5178 5010 4866 4298

oril plus 5757 §553; g 3 1825 4299

EL_.' -

Jamerson K et al. N Engl J Med 2008;359:2417-2428

The NEW ENGLAND
JOURNAL of MEDICINE




Kaplan Meier for Primary Endpoint

D16

014 { —— ACEI/HCTZ 20% Risk Reduction
| 850 o

0121 — ccB/ACEI P ]

0.10 -

0.08 -
0.06 -
0.04

Cumulative event rate

0.02 -

0.00

Time to 15t CV morbidity/mortality (days)

HR (95% CI): 0.80 (0.72, 0.90)

INTERIM RESULTS Mar 08 .

ACCOOMPLISH




Primary Endpoint and Components

Incidence of adjudicated primary endpoints, based upon cut-off analysis date 3/24/2008

(Intent-to-treat population)

Risk Ratio
(95%)
Composite CV mortality/morbidity + 0.80 (0.72-0.90)
Cardiovascular mortality @ 0.81 (0.62-1.06)
Non-fatal MI — 0.81 (0.63-1.05)
Non-fatal stroke ¥ 0.87 (0.67-1.13)
Hospitalization for unstable angina » 0.74 (0.49-1.11)
Coronary revascularization procedure il 0.85 (0.74-0.99)
Resuscitated sudden death — 1.75(0.73-4.17)
0.5 1.0 2.0
Favors Favors “
INTERIM RESULTS Mar 08 CCB/ACElI ACEI/HCTZ

ACCOOMPLISH



AVTIJETWTTION TWV CUVOOWYV

TTAPAYOVTWYV KIVOUVOU



YTTOAITTIOAIMIKA PAPHAK

o OAMol o1 utrepTtaoikoi aoBeveic pe emIRERAIWPEVN KAPDIAYYEIOKDN
vOoOo 1 ookxopwdn oOiapATN Ba Trpétrel va Aaufdavouv
oTaTivr), HME OTOXO TnVv E€miTeuin emmedwyv LDL-
X0oAnotepoOAng <100mg/dl.

o Q1 utrepTaOIKOi aocBeveic Xwpic eugavry kapdiayyelakry vooo,
aAAQ PE augnueEvo Kapdlayyelako Kivouvo (220% Kivouvog yia
EM@avion kKapdiayyelakwyv ocupfapatwyv og 10 €tn) Oa
TTEETTEl va AaufBdavouv oTarivr), akopyn kKalr otav Ta [PaoiKa
eTTiTreda OAIKN ¢ Kal LDL-xoAnoTepOANG OV gival augnuéva.

ESH/ESC Guidelines J Hypertension 2007; 25:1105-1187



AVTIOUOTETOAMUKN 0y OV

e Mwkpn 00061 GGTLPIVIIS GUVICTATOL GE VITEPTUGLKOVS acOevelg ue
LIGTOPLKO KOPOLAYYELXKNS VOGOV.

e Mwkpn 0001 UGTIPIVIIS GUVIGTATUL KUl GE VTEPTUGIKOVS aoOgvelc
YOPLS  GTOPIKO KOPOLUYYEWOKNS VOGOV, 7OV E€ivalr  OpMG
neyoAvTeEpPOL amo SO ypovev 1 £(0vv IKPN AOENCN TOV EMTEI MOV
KPEATLVIVIIS 0POV M| ERPAVICOVY GVENUEVO KAPILAYYELOKO KIVOUVO.

e H avtiapomeroiokn aymyn 0o wpémer va yopnysitor neTd omo
KoA pvOmon g All, pe okomdé TNV EAUYLGTOTOINGY] TOV
KLVOUVOL EUPAVIONS ULHOPPUYLKOV EYKEPUALKOD ETELGOOLOV.

ESH/ESC Guidelines J Hypertension 2007; 25:1105-1187



Atherosclerosis:a multifactorial
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