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CV Mortality Risk CV Mortality Risk DoublesDoubles
With Each 20/10 mmHg Increase in BPWith Each 20/10 mmHg Increase in BP
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135/85135/85

155/95155/95

175/105175/105

SBP/DBP, mmHgSBP/DBP, mmHg

RR = XRR = X11

RR = XRR = X22

RR = XRR = X44

RR = XRR = X88

BP=blood pressure.
*Individuals aged 40−69 years (N=1 million).
Lewington S et al. Lancet. 2002;60:1903−1913.



Stamler J et al. Diabetes Care. 1993;16:434–444.

Diabetes: Major CV Risk Factor Multiplier Diabetes: Major CV Risk Factor Multiplier 
in Hypertensionin Hypertension
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Published Guidelines Have SetPublished Guidelines Have Set
Clear Treatment GoalsClear Treatment Goals

<140/90 

<130/80

<130/80

<130/80

mmHg

Essential hypertension

Diabetes mellitus

Chronic renal disease 

High-risk* hypertension

Chobanian AV et al. JAMA. 2003;289:2560–2572. Arauz-Pacheco C et al. Diabetes Care. 2003;26(suppl):S80–S82.
Douglas JG et al. Arch Intern Med. 2003;163:525–541. Bakris GL et al. Am J Kidney Dis. 2000;36:646–661. 

Condition

ADA=American Diabetes Association.
NKF=National Kidney Foundation.
ISHIB=International Society on Hypertension in Blacks.

*History of CVD event, stroke, transient ischemic attack, evidence of target-organ damage (e.g., left 
ventricular hypertrophy, microalbuminuria), CHD, or high-risk for CHD (e.g., metabolic syndrome).

JNC 7 / ADA / NKF / ISHIB GuidelinesJNC 7 / ADA / NKF / ISHIB Guidelines

for Hypertension and Patients at High Risk for Hypertension and Patients at High Risk 



한국인의한국인의한국인의한국인의 고혈압고혈압고혈압고혈압 치료치료치료치료 및및및및 조절율조절율조절율조절율

42.0%30.2%
조절율조절율조절율조절율

(항고혈압제복용자항고혈압제복용자항고혈압제복용자항고혈압제복용자)

16.6%7.6%
조절율조절율조절율조절율

(전체전체전체전체 고혈압환자고혈압환자고혈압환자고혈압환자)

39.5%25.2%치료율치료율치료율치료율

여자여자여자여자남자남자남자남자



•How are you going to get there?

•What drugs should you use?



TOMHS
VA MONORx

CONVINCE

ALLHAT 

ANBP2

LIFE

HAPPHY

MAPHY

INSIGHT

NORDIL
CAPPP

STOP-2

CAMELOT

VALUE

ASCOT
ACCOMPLISH

Clinical Trials in Hypertension

HR Black, 2003.

1960s       1970s       1980s 1990-1995 1996-1999 2000 2001-2003     2004-2008

Should we treat 

diastolic HBP?

What is the 

best way to 

treat HBP?

Should we treat 

DBP in older 

persons?

What is the

goal of 

treatment?

Should we 

treat ISH in 

older 

persons?

Can we 

prevent 

hypertension?

VA

Cooperative 

Studies

MRC-1

ANHBP-1

EWPHE

MRC-2

STOP-1

SCOPE
HDFP HOT

UKPDS

Syst-Eur

Syst-ChinaSHEP



Odds Ratio for CV Events and Systolic BP 
Difference: Recent and Older Trials

StaessenStaessen et al. et al. J J HypertensHypertens. 2003;21:1055. 2003;21:1055--1076.1076.

O
d
d
s
 R
a
ti
o
 (
E
x
p
e
ri
m
e
n
ta
l/
R
e
fe
re
n
c
e
)

O
d
d
s
 R
a
ti
o
 (
E
x
p
e
ri
m
e
n
ta
l/
R
e
fe
re
n
c
e
) 1.501.50

1.251.25

1.001.00

0.750.75

0.500.50

0.250.25

--55 00 55 1010 1515 2020 2525
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Difference (reference minus experimental) Difference (reference minus experimental) 
in Systolic BP (mm Hg)in Systolic BP (mm Hg)

Recent trialsRecent trials

Older trials placeboOlder trials placebo

STONESTONE

UKPDS L UKPDS L vsvs HH

PROGRESSION/ComPROGRESSION/Com

STOP 1STOP 1

RCT70RCT70--8080

EWPHEEWPHE

HEPHEP

MRC2MRC2

SHEPSHEP

SystSyst--EurEur

PART2/SCATPART2/SCAT

HOPEHOPE

STOP2/ACEIsSTOP2/ACEIs

ALLHAT/ALLHAT/DoxDox

UKPDS C UKPDS C vsvs AA

MIDAS/NICS/VHASMIDAS/NICS/VHAS

STOP2/CCBsSTOP2/CCBs

HOT M HOT M vsvs HH

INSIGHTINSIGHT

HOTHOT

PROGRESS/PerPROGRESS/Per
PATSPATS

RENAALRENAAL

L L vsvs HH

MRCMRC

ATMHATMH

SystSyst--ChinaChina

OlderOlderRecentRecent

AASK L AASK L vsvs HH

ABCD/NT L ABCD/NT L vsvs HH

ALLHAT/ALLHAT/LisLis BlcksBlcks
ALLHAT/ALLHAT/LisLis ≥≥≥≥≥≥≥≥6565
ALLHAT/ALLHAT/LisLis
ALLHAT/ALLHAT/AmlAml

CONVINCECONVINCE

DIABHYCARDIABHYCAR

ANBP2ANBP2

LIFE/ALLLIFE/ALL

ELSAELSA

LIFE/DMLIFE/DM

NICOLENICOLE

PREVENTPREVENT

IDNT2IDNT2

SCOPESCOPE

Older trials activeOlder trials active



Estimated Efficacy of Monotherapy

Thiazides

ββββ-blockers

ACE inhibitors

Calcium channel blockers

αααα-blockers

Drug

50 – 55

45 – 50

50 – 60

40 – 60

35 – 40

Responders (%)

AJC1987:59:48F-52F



0.5 1.0 2.0

BP-Lowering Treatment Trialists

Relative Risk RR (95% CI)RR (95% CI)
BP DifferenceBP Difference

(mm Hg)(mm Hg)

FavorsFavors

First ListedFirst Listed
FavorsFavors

Second ListedSecond Listed

Major CV eventsMajor CV events

CV mortalityCV mortality

Total mortalityTotal mortality

1.02 (0.98, 1.07)1.02 (0.98, 1.07)2/02/0ACEI ACEI vsvs D/BBD/BB

1.03 (0.95, 1.11)1.03 (0.95, 1.11)2/02/0ACEI ACEI vsvs D/BBD/BB

1.00 (0.95, 1.05)1.00 (0.95, 1.05)2/02/0ACEI ACEI vsvs D/BBD/BB

1.04 (0.99, 1.08)1.04 (0.99, 1.08)1/01/0CA CA vsvs D/BBD/BB

1.05 (0.97, 1.13)1.05 (0.97, 1.13)1/01/0CA CA vsvs D/BBD/BB

0.99 (0.95, 1.04)0.99 (0.95, 1.04)1/01/0CA CA vsvs D/BBD/BB

0.97 (0.92, 1.03)0.97 (0.92, 1.03)1/11/1ACEI ACEI vsvs CACA

1.03 (0.94, 1.13)1.03 (0.94, 1.13)1/11/1ACEI ACEI vsvs CACA

1.04 (0.98, 1.10)1.04 (0.98, 1.10)1/11/1ACEI ACEI vsvs CACA

Blood Pressure Lowering Treatment Blood Pressure Lowering Treatment TrialistsTrialists’’ Collaboration. Collaboration. LancetLancet. 2003;362:1527. 2003;362:1527--1535.1535.



VALUE: Primary Composite 
Cardiac Endpoint
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Valsartan-based regimen

Amlodipine-based regimen

HR = 1.03; 95% CI = 0.94–1.14; P = 0.49

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

Number at risk

Valsartan

Amlodipine 7596

7649

7469

7459

7424

7407

7267

7250

7117

7085

6772

6732

6955

6906

6576

6536

5959

5911

3725

3765

1474

1474

6391

6349



ESH 2003: Choice Between Monotherapy
and Combination Therapy

European Society of Hypertension Guidelines Committee. European Society of Hypertension Guidelines Committee. J J HypertensHypertens. 2003;21:1011. 2003;21:1011--1053.1053.

Consider:Consider:

Untreated BP levelUntreated BP level

Absence or presence of TOD and risk factorsAbsence or presence of TOD and risk factors

Choose betweenChoose between

Single agentSingle agent

at low doseat low dose
22--drug combinationdrug combination

at low doseat low dose

Previous agentPrevious agent

at full doseat full dose
Switch to differentSwitch to different

agent at low doseagent at low dose
Previous combinationPrevious combination

at full doseat full dose
Add a third drugAdd a third drug

at low doseat low dose

22--drug to 3drug to 3--drugdrug

combinationcombination
FullFull--dosedose

monotherapymonotherapy
33--drug combinationdrug combination

at effective dosesat effective doses

If goal BP If goal BP 

not achievednot achieved

If goal BP If goal BP 

not achievednot achieved



Combination Therapy Has Combination Therapy Has 

Many AdvantagesMany Advantages

�� Faster achievement of target BPFaster achievement of target BP11

�� Greater efficacyGreater efficacy11

�� Higher response ratesHigher response rates11

�� May make therapy effective in broader population May make therapy effective in broader population 

(races, patient types, co(races, patient types, co--morbidities)morbidities)1,21,2

•• Additive, or synergistic antihypertensive effects Additive, or synergistic antihypertensive effects 

through different mechanismsthrough different mechanisms22

1. Neutel JM et al. Am J Hypertens. 2001;14:286–292. 
2. Weir MR. Am J Hypertens. 1998;11:163S–169S.

BP=blood pressure.



Multiple-mechanism Therapy 
recommended by Guideline

� JNC VII
– “Most patients with hypertension will require two or 
more antihypertensive agents to achieve their BP goals”

– “When BP is more than 20 mmHg above systolic goal or 
10 mmHg above diastolic goal, consideration should be 
given to initiate therapy with 2 drugs, either as separate 
prescriptions or in fixed-dose combinations”

� New ESH−ESC in 2007
– “In higher risk hypertension, goal blood pressure should 
be achieved more promptly, which favours initial 
combination therapy and quicker adjustment of doses”

Chobanian et al. JAMA 2003;289:2560–72

ESH–ESC Guidelines. J Hypertens 2007;25:1105–87



VALUE: An Unintended Early Difference In BP ?

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

Valsartan
(N= 7649)

Amlodipine
(N = 7596)
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Kjeldsen SE, Julius S et al. Blood Press 2001;10:83–91

Patients (%)

Associated risk factors Associated diseases

403020100

Active smoker

Diabetes

High cholesterol

Proteinuria

Increased serum 
creatinine

40 503020100

CAD

Stroke

PAD

LVH 
with 

strain 

LVH = left ventricular hypertrophy; PAD = peripheral artery diseLVH = left ventricular hypertrophy; PAD = peripheral artery disease; ase; 

CAD = coronary artery diseaseCAD = coronary artery disease

33.3

22.5

31.6

24.0

12.2

3.6

45.8

19.8

13.9

6.1

Patients (%)

VALUE: Patient Characteristics

LVH



VALUE: Outcome and SBP Differences
at Specific Time Periods: Myocardial Infarction

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

Time Interval
(months)

Overall study

Study end

1.0 2.00.5

Myocardial Infarction
Odds Ratios and 95% CIs

∆∆∆∆ SBP
(mmHg)

1.4

1.6

1.8

2.0

3.8

1.7

2.2

2.3

4.00.25

36–48

24–36

12–24

6–12

0–3

3–6

Favours amlodipineFavours valsartan



VALUE: New Onset Diabetes
Valsartan vs. Amlodipine
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Aldosterone

ADRENAL

CORTEX

ISCHEMIC

OR DAMAGED

KIDNEY

Na+ retention 

K+ loss

K+

ACTH

↑↑↑↑ BP

Vasoconstriction 

Angiotensin II

Angiotensin I

Plasma Angiotensinogen

Renin

Converting

Enzyme 

Vasculotoxicity
Brain (stroke)

Retina (detachment)

Heart (heart attack)

(heart failure)

Kidneys (kidney failure)



VALUE: Primary Composite 
Cardiac Endpoint
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HR = 1.03; 95% CI = 0.94–1.14; P = 0.49

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

Number at risk

Valsartan

Amlodipine 7596

7649

7469

7459
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7117
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Controlled Versus Non-controlled: 

VALUE Trial

Death

MI

Death+MI+CHF

CHF

Stroke

Combined        Valsartan Amlodipine

0.79*

0.86

0.75*

0.64*

0.55*

0.79*

0.83

0.76*

0.62*

0.60*

0.79*

0.91

0.73*

0.64*

0.50*

Controlled; Systolic BP < 140 mm Hg by 6 months

Early aggressive BP control is the key to reducing CV events.
Achieved BP rather than drug type was the main determinant of event rates.



And It Is Important to Note the Positive And It Is Important to Note the Positive 

Benefits of Benefits of PromptPrompt* BP Lowering * BP Lowering 

*Prompt in this study was any treatment utilized in the first 2.0 years.
BP=blood pressure; CV=cardiovascular.

PromptPrompt * vs. delayed BP * vs. delayed BP 
lowering prevented 17 strokes lowering prevented 17 strokes 
or 25 major CV events per 1000 or 25 major CV events per 1000 
patients followed for 6 yearspatients followed for 6 years

0%0%

10%10%

20%20%

30%30%

13% reduction in all13% reduction in all--cause mortality (cause mortality (PP=0.09)=0.09)

15% reduction in cardiovascular events (15% reduction in cardiovascular events (PP=0.03)=0.03)

28% reduction in stroke (28% reduction in stroke (PP=0.01)=0.01)

Reduction in Relative RiskReduction in Relative Risk

SystSyst--EurEur : Risk Reduction : Risk Reduction 

Staessen JA et al. J Hypertens. 2004;22:847–857.



Prompt BP Lowering Is Prompt BP Lowering Is 

Valuable to PatientsValuable to Patients

•• Patient spends less time in highPatient spends less time in high--risk staterisk state

•• Less opportunity for patient and physician Less opportunity for patient and physician 

to accept inadequate controlto accept inadequate control

•• Patient adherence increases when BP Patient adherence increases when BP 

control is achieved within weeks rather control is achieved within weeks rather 

than in monthsthan in months

Neutel JM et al. Am J Hypertens. 2001;14:286–292.

BP=blood pressure.



Which Therapy Should You Use?Which Therapy Should You Use?



ESH 2003: Possible Combinations of Different 
Classes of Antihypertensive Agents

European Society of Hypertension Guidelines Committee. European Society of Hypertension Guidelines Committee. J J HypertensHypertens. 2003;21:1011. 2003;21:1011--1053.1053.

The most rational combinations are represented as thick linesThe most rational combinations are represented as thick lines

ββββββββ--blockersblockers

αααααααα--blockersblockers
CalciumCalcium

antagonistsantagonists

ATAT11--receptorreceptor

blockersblockers

DiureticsDiuretics

ACE inhibitorsACE inhibitors



ASCOT- BPLA

To compare the effect on MI and fatal

CHD of the standard antihypertensive 

regimen (β-blocker ± diuretic) 

with a more contemporary regimen 

(CCB ± ACE inhibitor)

Primary Objective



Study design

atenolol ±
bendroflumethiazide

amlodipine besylate ±
perindopril

19,257 

hypertensive 

patients

PROBE 

design

ASCOT-BPLA

Investigator-led, multinational 

randomised controlled trial

placeboatorvastatin 10 mg Double-blind

ASCOT-LLA
10,305 patients

TC ≤ 6.5 mmol/L (250 mg/dL)



Patient inclusion criteria

• Screening and baseline BP 

– ≥≥≥≥ 160/100 mm Hg untreated

– ≥≥≥≥ 140/90 mm Hg following treatment with 1 or more 

drugs

• Age 40-79 years 

• No previous MI or current clinical CHD

• 3 or more CV risk factors



Systolic and diastolic 
blood pressure

m
m
 H
g

60

80

100

120

140

160

180

Time (years)

Baseline 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5

atenolol ± thiazide
amlodipine ± perindopril

137.7

136.1

79.2

77.4

Mean difference 1.9

Last 

visit

Mean difference 2.7

SBP

DBP

163.9

164.1

94.8

94.5



Number at risk

Amlodipine ± perindopril 9639 9475 9337 9168 8966 7863

Atenolol ± thiazide 9618 9470 9290 9083 8858 7743

0.0 1.0 2.0 3.0 4.0 5.0

Years0.0

1.0

2.0

3.0

4.0

5.0

HR = 0.90 (0.79-1.02)

p = 0.1052

Atenolol ±±±± thiazide
(No. of events =474)

Amlodipine besylate ±±±± perindopril
(No. of events = 429)

%

Primary end point: 
Non-fatal MI, fatal CHD



Fatal and non-fatal stroke 

Number at risk

Amlodipine ± perindopril 9639 9483 9331 9156 8972 7863

Atenolol ± thiazide 9618 9461 9274 9059 8843 7720

0.0 1.0 2.0 3.0 4.0 5.0 Years
0.0

1.0

2.0

3.0

4.0

5.0

Amlodipine besylate ±±±± perindopril
(No. of events 327)

Atenolol ±±±± thiazide
(No. of events 422)

HR = 0.77 (0.66-0.89)

p = 0.0003

%



CV mortality

Number at risk

Amlodipine ± perindopril 9639 9544 9441 9322 9167 8078

Atenolol ± thiazide 9618 9532 9415 9261 9085 7975

0.0 1.0 2.0 3.0 4.0 5.0 Years
0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

Amlodipine besylate ±±±± perindopril
(No. of events 263)

Atenolol ±±±± thiazide
(No. of events 342)

HR = 0.76 (0.65-0.90)

p = 0.0010

%



All-cause mortality 

Number at risk

Amlodipine besylate 9639 9544 9441 9332 9167 8078

± perindopril
Atenolol ± thiazide 9618 9532 9415 9261 9085 7975

0.0 1.0 2.0 3.0 4.0 5.0 Years

0.0

2.0

4.0

6.0

8.0

10.0

HR = 0.89 (0.81-0.99)

p = 0.0247

%

Amlodipine besylate ±±±± perindopril
(No. of events 738)

Atenolol ±±±± thiazide
(No. of events 820)



HIGH PRESSURE

LOW PRESSURE

VASOCONSTRICTION VOLUME××××

Na+ retention

Dietary Na+

ANGIOTENSIN II ALDOSTERONE

Converting 

Enzyme 
K+ excretion

Angiotensin I 

Angiotensinogen
Negative feedback

RENIN

αααα Blocker

CCB CCB

αααα Blocker

diuretics

ARB

CEI
Anti-aldosterone drugs

(spironolactone)
Renin inhibitor

ββββ-blocker

The Circulating Renin-Angiotensin-Aldosterone System



Superior tolerability of ARBs compared with 
ACE inhibitors

• ARBs offer the advantage of more 
complete blockade of the RAAS

• Repeatedly shown to have excellent 
tolerability, with adverse effect profiles 
similar to placebo

• In particular, the persistent cough that 
some patients develop with ACE inhibitors 
is not seen with AIIAs



Valsartan: Wealth of CV Outcomes Data

1Julius et al. Lancet 2004;363:2022–31; 2Pfeffer et al. N Engl J Med 2003;349:1893–906; 3Maggioni et al. Am Heart J

2005;149:548–57; 4Wong et al. J Am Coll Cardiol 2002;40:970–5; 5Cohn et al. N Engl J Med 2001;345:1667–75

Primary endpoints: Mortality and 
combined endpoint of mortality and 
morbidity
13% ���� mortality and morbidity

���� left ventricular remodeling
37% ���� atrial fibrillation occurrence

���� heart failure signs/symptoms
28% ���� heart failure hospitalization

Val-HeFT3–5

5,010 heart failure II–IV patients:
Double-blind, randomized study vs 
placebo

Primary outcome: No difference vs. 
captopril in all-cause mortality

(Valsartan is as effective as standard of 
care) 

VALIANT2

14,703 post-myocardial infarction 
patients: Double-blind, randomized 
study vs. captopril  and vs captopril + 
valsartan

Primary outcome: No difference in 
composite of cardiac mortality and 
morbidity

23% ���� new-onset diabetes

VALUE1

15,245 high-risk HTN patients: 
Double-blind, randomized, active-
controlled study vs. amlodipine



From Hypertension to Heart Failure

Risk factors
Diabetes, hypertension

Atherosclerosis

and LVH

Myocardial

infarction

Remodelling
Ventricular

dilation

Heart failure 

End-stage

heart disease

Death

The Cardiovascular Continuum



ARB FAMILY

HYPERTENSION OR HEART FAILURE !

L
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n=163

Diovan-
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n=166

Blood pressure decrease over 24 weeks (mmHg)

ISH = isolated systolic hypertension

NS = not significant 

Malacco E et al. Clin Ther 2003;25:2765–80

Elderly patients with ISH were randomised

to Diovan 80 mg or amlodipine 5 mg 

After 8 weeks, patients with SBP ≥≥≥≥140 

mmHg were titrated to Diovan 160 mg or 

amlodipine 10 mg

After an additional 8 weeks, HCTZ 12.5 mg 

was added to treatment in patients with 

SBP ≥≥≥≥140 mmHg

0

–5

–10

–15

–20

–25

–30

–35

Val-Syst Trial: Powerful Double-Digit BP Reductions 
With Diovan®-based Therapy in Patients With ISH



Diovan® 160 mg qd:

Consistent 24-Hour BP Reductions



Amlodipine Extensively Studied in Large Trials

Patients 

studied

Comparators

Trial duration

End points: CHD death 
and nonfatal MI

End point: CV events 
and plaque progression

End point:
cardiac morbidity
and mortality

ALLHAT

High-risk 
hypertensive
(N=33,357)

Amlodipine
besylate,
lisinopril, 

chlorthalidone

6 years

VALUE

High-risk 
hypertensive
(N=15,245)

Amlodipine
besylate,
valsartan

6 years

CAMELOT/CAMELOT/

NORMALISENORMALISE

CHD 
patients
(n=1991)

Amlodipine
besylate,
enalapril, 
placebo

2 years

ASCOT-BPLA

Moderate-risk 
hypertensive 
(N=19,342)

Amlodipine
besylate±±±±
perindopril,

atenolol±±±±
thiazide

Trial 
stopped 
early

ALLHAT Collaborative Research Group. JAMA. 2002;288:2981-2997; Julius et al, for the VALUE trial group. 
Lancet. 2004;363:2022-2031; Sever et al, for the ASCOT Investigators. 
J Hypertens. 2001;19:1139-1147; Nissen et al, for the CAMELOT Investigators. JAMA. 2004;292:2217-2226.



Systolic BP in a Broad Range of Patients

SBP=systolic BP.

The magnitude of BP reduction with Norvasc is correlated with the height of pretreatment 
elevation.

Levine et al. Clin Ther. 2003;25:35-57; Data on file. Pfizer Inc, New York, NY.
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Amlodipine
Besylate

in mild-to-moderate
hypertension
(n=5113)

Amlodipine

Besylate

in black 

patients

(n=74)

Amlodipine Besylate

in older 
patients (≥60)

(n=497)
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• Systematic 
retrospective review of 
85 controlled clinical 
trials representing 
more than 5000 
patients

• Reductions in DBP 
were 12.3, 17.1, and 
10.8 mm Hg



BP Lowering Effect When Added to Various 
Antihypertensive Drug Regimens

ACEI=ACEI=angiotensinangiotensin--converting enzyme inhibitor; ARB=converting enzyme inhibitor; ARB=angiotensinangiotensin IIII––receptor blocker.receptor blocker.

PP<.001 vs baseline regimens.<.001 vs baseline regimens.
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ACEI or ARB
+ 

Amlodipine
Besylate
(n=117)

β-Blocker 
+ 

Amlodipine
Besylate
(n=70)

Diuretic
+

Amlodipine
Besylate
(n=119)

ACEI or ARB 
and Diuretic + 
Amlodipine

Besylate

(n=165)

β-Blocker
and Diuretic 

+
Amlodipine
Besylate
(n=47)

Amlodipine Besylate + 1 Amlodipine Besylate + 2 Amlodipine

Besylate + ≥3

≥3 Meds 
+

Amlodipine
Besylate
(n=157)
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Adapted from McLaughlin et al. Am J Hypertens. 2003;16:123A-124A. P-237.  Data on file. Pfizer Inc, New York, NY.



RAAS Blockade Can Be Considered as a RAAS Blockade Can Be Considered as a 

Foundation of Combination TherapyFoundation of Combination Therapy

CCB*CCB* Diuretic*Diuretic*

�� greater BP reduction greater BP reduction 
in many demographic in many demographic 
groupsgroups

�� complementary effects complementary effects 
with other drugswith other drugs

�� additive efficacyadditive efficacy

�� greater BP greater BP 
reductions in many reductions in many 
demographic groupsdemographic groups

�� complementary complementary 
effects with other effects with other 
drugs, particularly drugs, particularly 
RAAS blockersRAAS blockers

Weir MR. Am J Hypertens. 1998;11:163S–169S.

*Versus either drug alone.

RAAS=renin-angiotensin-aldosterone system; CCB=calcium channel blocker; 
BP=blood pressure.

RAAS BlockerRAAS Blocker



CCB

• Arteriodilation

• Peripheral edema

• Effective in low-renin patients

• Reduces cardiac ischemia

CCB

• RAS activation
• No renal or CHF 
benefits

CCB–ARB: Synergy of Counter-regulation

ARB

• Venodilation

• Attenuates peripheral edema

• Effective in high-renin patients

• No effect on cardiac ischemia

ARB

• RAS blockade

• CHF and renal 

benefits



Why CCB/ARB Combination?

� CCB/ARB complementary mode of action

� CCB induced edema is minimized by ARB

� Wealth of CV outcome data for CCB and ARB



Non-fatal MI (excluding 

silent) + fatal CHD

Total coronary endpoint

Total CV events and procedures

All-cause mortality

CV mortality

Fatal/non-fatal stroke

Fatal/non-fatal HF

Development of renal impairment

0.5 1 2

ASCOT BPLA1

1Dahlöf et al. Lancet 2005;366:895–906; 2Julius et al. Lancet 2004;363:2022–31

Amlodipine-based 

better
Atenolol-based 

better

Valsartan and Amlodipine in High-risk 
Hypertension Have Proven Endpoint Benefits

0.5 2

Primary cardiac composite

endpoint

Cardiac mortality

Cardiac morbidity

All myocardial infarction

All congestive heart failure

All stroke

All-cause death

New-onset diabetes

1

VALUE trial2

Favors

valsartan

Favors

amlodipine

Development of diabetes



Case

A typical VALUE study patient

과체중과체중과체중과체중 67세세세세 남자남자남자남자 환자환자환자환자

고혈압고혈압고혈압고혈압 진단되어진단되어진단되어진단되어 칼슘길항제와칼슘길항제와칼슘길항제와칼슘길항제와 ACE 차단제차단제차단제차단제 투여투여투여투여 중에도중에도중에도중에도

혈압이혈압이혈압이혈압이 조절되지조절되지조절되지조절되지 않아않아않아않아 내원하였음내원하였음내원하였음내원하였음

협심증으로협심증으로협심증으로협심증으로 진단진단진단진단 받았음받았음받았음받았음

신장신장신장신장 168cm, 체중체중체중체중 80kg, Body mass Index 28.3

혈압약혈압약혈압약혈압약 복용복용복용복용 중에도중에도중에도중에도 측정측정측정측정 혈압은혈압은혈압은혈압은 수축기수축기수축기수축기 혈압혈압혈압혈압 155mmHg, 

이완기이완기이완기이완기 혈압혈압혈압혈압 88 mmHg이었음이었음이었음이었음



Case

환자에게환자에게환자에게환자에게 적절한적절한적절한적절한 초기초기초기초기 처방은처방은처방은처방은 ?

1. Amlodipine 5 mg qd

2. Valsartan 80 mg qd

3. Codiovan 80 mg qd

4. Amlodipine 5 mg and Valsartan 80 mg

A typical VALUE study patient


