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Lower (but not too low) is better
LDL-Cholesterol

BP

Blood sugar

BMI

Salt intake

Calories

Waist circumference

HbA1c

Proteinuria

Heart Rate



VasanVasan et al. et al. N Engl J Med.N Engl J Med. 20012001

High-Normal BP and CVD Risk
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High normal 130High normal 130--139/85139/85--89 mm Hg89 mm Hg
Normal 120Normal 120--129/80129/80--84 mm Hg84 mm Hg
Optimal <120/80 mm HgOptimal <120/80 mm Hg

PrehypertensionPrehypertension







Source: Fletcher et al., 33rd Bethesda Conf: Preventive Cardiology: How Can We Do Better? JACC 2002;40:4:579-651., Wilson et 
al.  Abdominal aortic calcific deposits are an important predictor of vascular morbidity and mortality. Circulation 2001;103:1529-34., 
Jaffer et al. Age and Sex Distribution of Subclinical Aortic Atherosclerosis - A Magnetic Resonance Imaging Examination of the 
Framingham Heart Study Art, Thromb, Vasc Biol 2002;22:849.



Lancet, Sept 2004





Estimated 1 billion Estimated 1 billion 
people with people with 
hypertension hypertension 
worldwideworldwide



BP and increasing age

Kearney et al, Lancet 2005
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Hansson L et al. Lancet 1998

DiabeticDiabetic PatientsPatients
n=1,501; p=0.016n=1,501; p=0.016

<85 <80 <90 <85 <80

NondiabeticNondiabetic PatientsPatients
n=18,790; p=NSn=18,790; p=NS
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11.911.9
9.99.9 10.010.0 9.39.3

48%48%
RiskRisk

ReductionReduction
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NondiabeticNondiabetic subjects without prior MIsubjects without prior MI
Diabetic subjects without prior MIDiabetic subjects without prior MI
NondiabeticNondiabetic subjects with prior MIsubjects with prior MI
Diabetic subjects with prior MIDiabetic subjects with prior MI

DM, MI and survival

HaffnerHaffner et al. et al. N N EnglEngl J MedJ Med. 1998. 1998





CHARM-Preserved 
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Candesartan

p=0.014p=0.017

Patients hospitalised Hospitalisations

Proportion of 
patients (%)

Number of 
episodes



CHARM-Overall 
Development of new 

diabetes

163 (6) 202 (7) 0.78 0.020
(0.64-0.96)

Number of cases (%) HR p-value
Candesartan Placebo (CI)
n=2715 n=2721





BakrisBakris et al. et al. Am J Kidney DisAm J Kidney Dis. 2000;36:646. 2000;36:646--661; 661; BakrisBakris et al. et al. Arch Intern Med.Arch Intern Med. 2003;163:15552003;163:1555--
1565; Lewis et al. 1565; Lewis et al. N N EnglEngl J MedJ Med. 2001;345:851. 2001;345:851--860.860.

Number of BP Medications

Antihypertensive Therapy: Number of 
Agents Required to Achieve BP Goal

UKPDS (<85 mm Hg, diastolic)

4321

MDRD (<92 mm Hg, MAP)

HOT (<80 mm Hg, diastolic)

AASK (<92 mm Hg, MAP)

RENAAL (<140/90 mm Hg)

IDNT (≤135/85 mm Hg)





RAS Blockade Across the CV Continuum 
Hypertension

•• LIFELIFE
•• SCOPESCOPE
•• VALUEVALUE
•• KYOTO HEARTKYOTO HEART
•• CAPPPCAPPP
•• ANBPANBP--22
•• ALLHATALLHAT
•• CASECASE--JJ

•• ELITE IIELITE II
•• ValVal--HeFTHeFT
•• CHARMCHARM
•• CONSENSUS I CONSENSUS I 
•• SOLVDSOLVD
•• PEPPEP--CHFCHF
•• II--PRESERVEPRESERVE

Heart Failure

MI

•• OPTIMAALOPTIMAAL
•• VALIANTVALIANT
•• CONSENSUS IICONSENSUS II
•• ISISISIS--44
•• GISSIGISSI--33
•• SMILESMILE
•• SAVE SAVE 
•• AIREAIRE
•• TRACETRACE

•• EUROPAEUROPA
•• PEACEPEACE
•• IMAGINEIMAGINE

CAD

•• ELITE IIELITE II
•• ValVal--HeFTHeFT
•• CHARMCHARM
•• CONSENSUS I CONSENSUS I 
•• SOLVDSOLVD
•• PEPPEP--CHFCHF
•• II--PRESERVEPRESERVE

Vascular

•• RENAALRENAAL
•• IDNTIDNT
•• ABCDABCD--2V2V
•• AASKAASK
•• MARVALMARVAL
•• ADVANCEADVANCE
•• DETAILDETAIL
•• DIRECTDIRECT
•• ROADMAPROADMAP

Diabetes - Renal

•• ACCESSACCESS
•• PROGRESSPROGRESS
•• PRoFESSPRoFESS
•• SCASTSCAST

2o Stroke Prevention

•• NAVIGATORNAVIGATOR
•• DREAMDREAM

Pre-Diabetes











Meredith et al 2009

CandesartanCandesartan
n=n=

LosartanLosartan
n=n= 95% CI95% CI

Mean DifferenceMean Difference

Favours Candesartan

00 1010--1010

Favours Losartan

Mean DifferenceMean Difference 95% CI95% CI

ALL TRIALSALL TRIALS 20382038 20282028 3.22 [2.16, 4.29]3.22 [2.16, 4.29]
Heterogeneity: TauHeterogeneity: Tau²² = 1.06; Chi= 1.06; Chi²² = 19.19, = 19.19, dfdf = 14 (P = 0.16); I= 14 (P = 0.16); I²² = 27%= 27%
Test for overall effect: Z = 5.92 (P < 0.00001)Test for overall effect: Z = 5.92 (P < 0.00001)

MonotherapyMonotherapy 18061806 18011801 2.57 [1.71, 3.44]2.57 [1.71, 3.44]
Heterogeneity: TauHeterogeneity: Tau²² = 0.00; Chi= 0.00; Chi²² = 9.24, = 9.24, dfdf = 12 (P = 0.68); I= 12 (P = 0.68); I²² = 0%= 0%
Test for overall effect: Z = 5.86 (P < 0.00001)Test for overall effect: Z = 5.86 (P < 0.00001)

““Low DoseLow Dose”” 295295 293293 2.74 [0.83, 4.64]2.74 [0.83, 4.64]
Heterogeneity: TauHeterogeneity: Tau²² = 0.00; Chi= 0.00; Chi²² = 2.01, = 2.01, dfdf = 3 (P = 0.57); I= 3 (P = 0.57); I²² = 0%= 0%
Test for overall effect: Z = 2.81 (P < 0.005)Test for overall effect: Z = 2.81 (P < 0.005)

““High DoseHigh Dose”” 14271427 14251425 2.49 [1.52, 3.57]2.49 [1.52, 3.57]
Heterogeneity: TauHeterogeneity: Tau²² = 0.00; Chi= 0.00; Chi²² = 6.86, = 6.86, dfdf = 7 (P = 0.44); I= 7 (P = 0.44); I²² = 0%= 0%
Test for overall effect: Z = 5.01 (P < 0.00001)Test for overall effect: Z = 5.01 (P < 0.00001)

Candesartan & Losartan-Antihypertensive Effects: 
Systolic BP in Direct Comparator Trials
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1100 22 33 44 55years years Number at riskNumber at risk
CandesartanCandesartan 26392639 17391739 957957 426426 125125
LosartanLosartan 25002500 16921692 10971097 646646 359359 178178

82% one year82% one year
survivalsurvival

90% one year90% one year
survivalsurvival

51% five year51% five year
survivalsurvival

72% five year72% five year
survivalsurvival

Eklind-Cervenka et al 2011

Candesartan v Losartan: 
Mortality in Heart Failure Patients











LVH





CHD Patient Treatment GapCHD Patient Treatment Gap

Pearson TA et al. Arch Intern Med 2000.
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Provider awareness does not equal successful implementationProvider awareness does not equal successful implementation
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NCEP GuidelinesNCEP Guidelines

Patient Treated Patient Treated 
to Goalto Goal
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