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To prevent CVD 
in hypertensive patient

BP control is the most important

However,



JNC 7: Compelling Indications for JNC 7: Compelling Indications for 
Individual Drug ClassesIndividual Drug Classes

ALLHAT, HOPE, ANBP2, ALLHAT, HOPE, ANBP2, 
LIFE, CONVINCE, EUROPA, LIFE, CONVINCE, EUROPA, 
INVESTINVEST

Diuretic, BB, Diuretic, BB, 
ACE inhibitor, CCBACE inhibitor, CCB

High CAD riskHigh CAD risk

ACC/AHA PostACC/AHA Post--MI Guideline, MI Guideline, 
BHAT, SAVE, Capricorn, BHAT, SAVE, Capricorn, 
EPHESUSEPHESUS

BB, ACE inhibitor, ALDO BB, ACE inhibitor, ALDO 
ANTANT

PostPost--MIMI

ACC/AHA Heart Failure ACC/AHA Heart Failure 
Guideline,Guideline, MERITMERIT--HF, HF, 
COPERNICUS, CIBIS, COPERNICUS, CIBIS, 
SOLVD, AIRE, TRACE, SOLVD, AIRE, TRACE, 
ValHEFTValHEFT, RALES, CHARM, RALES, CHARM

Diuretic, BB, ACE Diuretic, BB, ACE 
inhibitor, ARB, inhibitor, ARB, 
ALDO ANTALDO ANT

Heart failureHeart failure
Clinical Trial BasisClinical Trial BasisInitial Therapy OptionsInitial Therapy Options

Compelling Compelling 
IndicationIndication

ALDO ANT=ALDO ANT=aldosteronealdosterone antagonist.antagonist.
ChobanianChobanian et al, and the National High Blood Pressure Education Program Cet al, and the National High Blood Pressure Education Program Coordinating oordinating 
Committee. Committee. Hypertension.Hypertension. 2003;42:12062003;42:1206--1252.1252.



JNC 7: Compelling Indications for JNC 7: Compelling Indications for 
Individual Drug ClassesIndividual Drug Classes

PROGRESSPROGRESSDiuretic, ACE inhibitorDiuretic, ACE inhibitorRecurrent stroke Recurrent stroke 
preventionprevention

NKF Guideline, NKF Guideline, CaptoprilCaptopril
Trial, RENAAL, IDNT, Trial, RENAAL, IDNT, 
REIN, AASKREIN, AASK

ACE inhibitor, ARBACE inhibitor, ARBChronic kidney Chronic kidney 
diseasedisease

NKFNKF--ADA Guideline,ADA Guideline,
UKPDS, ALLHATUKPDS, ALLHAT

Diuretic, BB, ACE Diuretic, BB, ACE 
inhibitor, ARB, CCBinhibitor, ARB, CCB

DiabetesDiabetes
Clinical Trial BasisClinical Trial Basis

Initial Therapy Initial Therapy 
OptionsOptions

Compelling Compelling 
IndicationIndication

ChobanianChobanian et al, and the National High Blood Pressure Education Program Cet al, and the National High Blood Pressure Education Program Coordinating oordinating 
Committee. Committee. Hypertension.Hypertension. 2003;42:12062003;42:1206--1252.1252.



WHO/ISH: Compelling Indications for Specific WHO/ISH: Compelling Indications for Specific 
AntihypertensiveAntihypertensive DrugsDrugs

MortalityMortality
MortalityMortality

ACE inhibitorACE inhibitor
ββ--blockerblocker

PostPost--MIMI

Heart failureHeart failure
MortalityMortality

ACE inhibitorACE inhibitor
ACE inhibitorACE inhibitor

LV dysfunctionLV dysfunction

MortalityMortality
MortalityMortality

ββ--blocker blocker 
SpironolactoneSpironolactone

CHF (diuretics almostCHF (diuretics almost
always included)always included)

CV morbidity and mortalityCV morbidity and mortalityARBARBLV hypertrophyLV hypertrophy

Recurrent strokeRecurrent stroke
Recurrent StrokeRecurrent Stroke

ACE inhibitor + ACE inhibitor + 
diurecticdiurectic
DiureticDiuretic

CerebrovascularCerebrovascular diseasedisease

Cardiac diseaseCardiac disease

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

ACE inhibitorACE inhibitor
ARBARB
ACE inhibitorACE inhibitor

Diabetic nephropathy type 1Diabetic nephropathy type 1
Diabetic nephropathy type 2Diabetic nephropathy type 2
NondiabeticNondiabetic nephropathynephropathy

StrokeStroke
StrokeStroke

Diuretic Diuretic 
DHP CCBDHP CCB

Elderly with isolated systolic Elderly with isolated systolic 
hypertensionhypertension
Renal diseaseRenal disease

Primary End PointPrimary End PointPreferred DrugPreferred DrugCompelling IndicationsCompelling Indications

ESC/ESH
BHS

WHO/ISH Writing Group. WHO/ISH Writing Group. J J HypertensHypertens. . 2003;21:19832003;21:1983--19921992..



Are there suitable antihypertensive 
drugs for specific disease ?

StrokeStroke
MI and CHFMI and CHF
LVH and LVH and Atherosclerosis Atherosclerosis 
DM and CKDDM and CKD

StrokeStroke



strokestroke

CHD/MICHD/MI

CHFCHF

major CV eventsmajor CV events

total mortalitytotal mortality

0.750.75 1.01.0 1.1.
55

favours CCB

BPLTTC 2000BPLTTC 2000

META-ANALYSES OF TRIALS IN HYPERTENSION:
CALCIUM ANTAGONISTS COMPARED WITH OTHERs

favours 
diuretic/BB

0.70.7
55

1.01.0 1.1.
55

favours CCB favours other 
drugs

PahorPahor et al 2000et al 2000

Odds ratio



ASSOCIATIONS OF BP DIFFERENCES BETWEEN 
GROUPS FOR RISK OF STROKE

ACEI v PACEI v P

more v lessmore v less
IntensiveIntensive

BP controlBP control

ARB v controlARB v control

ACEI v CCBACEI v CCB

CCB v D/BBCCB v D/BB

ACEI v D/BBACEI v D/BB

VALUEVALUE
ARB v ARB v CCBlCCBl

BPLTTC 2003
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고혈압치료와고혈압치료와 뇌졸증뇌졸증 위험위험 감소도감소도

-42
-38

-47

-33

-25

-36

-50

-40

-30

-20

-10

0
Syst-Eur Syst-China STOP-2 SHEP MRC EWPHE

%

(n=4695     2394       6614        4736      4396       840)   

약제 CCB     CCB     D/BB    D     D/BB     D    

CCB:calcium channel blocker, D:diuretic, BB:beta-blocker



RAASRAAS의의차단이차단이 fatal & nonfatal stroke fatal & nonfatal stroke 
예방효과를예방효과를나타내는나타내는연구들연구들

NSNSRRRR
1.021.02

NANAACEIACEI

diureticdiuretic
ANBP2ANBP2
(n=6083)(n=6083)

<0.05<0.0528%28%3.2/1.63.2/1.6CandesartanCandesartan

placeboplacebo
SCOPESCOPE
(n=4937)(n=4937)

0.0010.00125%25%1.1/0.01.1/0.0LosartanLosartan

atenololatenolol
LIFELIFE

(n=9193)(n=9193)

<0.001<0.00132%32%3.8/2.83.8/2.8RamiprilRamipril

placeboplacebo
HOPEHOPE

(n=9297)(n=9297)

P valueP valueRRRRRRSBP/DBP SBP/DBP 
차이차이((mmHg)mmHg)

TherpyTherpyStudyStudy



Antihypertensive for Stroke Prevention

CCB > Diuretic > ARB > ACEI > B-blocker



Are there suitable antihypertensive 
drugs for specific disease ?

StrokeStroke
MI and CHFMI and CHF
LVH and LVH and Atherosclerosis Atherosclerosis 
DM and CKDDM and CKD



Superiority of ACE Inhibitors for Primary Superiority of ACE Inhibitors for Primary 
Prevention of CHF in Hypertension Prevention of CHF in Hypertension 

"Unproven""Unproven"



Effect of ACE Inhibitors on Mortality in Patients Effect of ACE Inhibitors on Mortality in Patients 
With Heart Failure (Stage B,C)With Heart Failure (Stage B,C)

Mortality

Trial ACEI Controls RR (95% CI)

Consensus I
SOLVD (Treatment)
SOLVD (Prevention)

Chronic CHF

Post MI
SAVE

TRACE
AIRE

39% 54% 0.56 (0.34–0.91)
40%35% 0.82 (0.70–0.97)

15% 16% 0.92 (0.79–1.08)

25%20% 0.81 (0.68–0.97)
17% 23% 0.73 (0.60–0.89)

SMILE 5% 6.5% 0.75 (0.40–1.11)
0.78 (0.67–0.91)35% 42%

Totals 21% 25%



strokestroke

CHD/MICHD/MI

CHFCHF

major CV eventsmajor CV events

total mortalitytotal mortality

0.750.75 1.01.0 1.1.
55

favours CCB

BPLTTC 2000BPLTTC 2000

META-ANALYSES OF TRIALS IN HYPERTENSION:
CALCIUM ANTAGONISTS COMPARED WITH OTHERs

favours 
diuretic/BB

0.70.7
55

1.01.0 1.1.
55

favours CCB favours other 
drugs

PahorPahor et al 2000et al 2000

Odds ratio



ALLHAT: Hospitalized Plus Fatal Heart ALLHAT: Hospitalized Plus Fatal Heart 
FailureFailure
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Time to Event, yTime to Event, y

AmlodipineAmlodipine
LisinoprilLisinopril
ChlorthalidoneChlorthalidone

**Heart failure was not a Heart failure was not a prespecified prespecified endpoint.endpoint.
ALLHAT Collaborative Research Group. ALLHAT Collaborative Research Group. JAMAJAMA. 2002;288:2981. 2002;288:2981--2997.2997.



Effects of beta blockers on mortality in CHF

BetaBeta--Blockers in CHFBlockers in CHF

OR and 95% CI
Anderson
Engelmeier
MDC
Fisher
CIBIS
Bristow
Krum
PRECISE
US Carvedilol
Carvedilol Efficacy
Colucci
ANZ

CIBIS II

MERIT HF

COPERNICUS

BEST

Pooled effect OR 0.71  p<0.00001

Trial

0.5            0.75          1.0



Mortality in severe heart failure
Subgroup analysis of major trials

MERIT-HF CIBIS-II US Carvedilol

Favours 
carvedilol

Favours 
placebo

0.5 1.5 2.0

EF ≥23%

Favours 
metoprolol

Favours 
placebo

0.5 1.5 2.0 0.5 1.5 2.0

NYHA II
NYHA IIINYHA III
NYHA IVNYHA IV

EF lower
EF mid & upper

EF <23%

Favours 
bisoprolol

Favours 
placebo



CHARMCHARM--OverallOverall
CV death and nonCV death and non--CV deathCV death

Non-CV death

Placebo
Candesartan

Placebo
Candesartan

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

p=0.45
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0
0 1 2 3 3.5 years

Pfeffer et al, Lancet 2003



VALUE: Heart Failure 

Number at risk

Valsartan

Amlodipine 7596

7649

7486

7485

7444

7444

7312

7312

7176

7169

6874

6852

7033
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6072
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Hospitalisation for HF or death from HF

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



RALES:RALES:(CHF (CHF Stage CStage C)     )     EPHESUSEPHESUS((postMIpostMI--HF)HF)

•1,663 NYHA III-IV, EF ≤ 35%
• Tx: 25 mg/day vs. placebo,
• average f/u 24 months (stopped early)

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

NEJM 2003;348:1309-1321NEJM 1999;341:709-717



JNC 7: Compelling Indications for JNC 7: Compelling Indications for 
Individual Drug ClassesIndividual Drug Classes

BB, ACE inhibitor, BB, ACE inhibitor, 

ALDO ANTALDO ANT
PostPost--MIMI

Diuretic, BB, Diuretic, BB, 

ACE inhibitor, ARB, ACE inhibitor, ARB, 
ALDO ANTALDO ANT

Heart failureHeart failure
Initial Therapy OptionsInitial Therapy Options

Compelling Compelling 
IndicationIndication



Are there suitable antihypertensive 
drugs for specific disease ?

StrokeStroke
MI and CHFMI and CHF
LVH and LVH and AtherosclerosisAtherosclerosis
DM and CKDDM and CKD



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

13%

11%

10%

8%

6%

0% 2% 4% 6% 8% 10% 12% 14%

ARB

CCB

ACEI

Diuretic

B-blocker

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

Am J Med. 2003;115:41-6

LVH Regression (%)



Carotid IMT Regression Carotid IMT Regression –– Clinical trials Clinical trials 
with Calcium Antagonistswith Calcium Antagonists

Study No of         Treatment Comparative drugs   Results                            
name patients    duration

ELSA 2259 4 years Lacidipine vs

(Zanchetti et al, 1998)

MIDAS 883 3 years Isradipine vs

(Borhani,et al 1996)

VHAS 498 4 years Verapamil vs

(Zanchetti et al, 1998)

PREVENT 825 3 years Amlodipine vs

(Pitt et al, 2000)

Significantly less carotid IMT 
progression
in lacidipine group
No difference in rate of 
carotid IMT progression 
between treatment groups

Regression of larger lesions 
significantly greater in 
verapamil group

Less carotid IMT 
progression
in amlodipine group

atenolol

hydrochlorothiazide

chlorthalidone

placebo



0

0.005

0.01

0.015

0.02

0.025

Placebo 2.5 mg/d 10 mg/d

P=0.033

Ramipril



Reduction of ROS and CRPReduction of ROS and CRP
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YasunariYasunari et al.  J Am et al.  J Am CollColl Cardiol  Cardiol  2004: 43:21162004: 43:2116--2323



LVH regression

>= CCB > Diuretic > B-blockerARB
ACEI

Carotid atherosclerosis



Are there suitable antihypertensive 
drugs for specific disease ?

StrokeStroke
MI and CHFMI and CHF
LVH and LVH and Atherosclerosis Atherosclerosis 
DM and CKDDM and CKD



JNC 7: Compelling Indications for JNC 7: Compelling Indications for 
Individual Drug ClassesIndividual Drug Classes

ACE inhibitor, ARBACE inhibitor, ARBChronic Chronic 
kidney kidney 
diseasedisease

Diuretic, BB, ACE inhibitor, Diuretic, BB, ACE inhibitor, 

ARB, CCBARB, CCB
DiabetesDiabetes

Initial Therapy OptionsInitial Therapy Options
Compelling Compelling 
IndicationIndication

ChobanianChobanian et al, and the National High Blood Pressure Education Program Cet al, and the National High Blood Pressure Education Program Coordinating oordinating 
Committee. Committee. Hypertension.Hypertension. 2003;42:12062003;42:1206--1252.1252.



Julius S et al. Julius S et al. LancetLancet. June 2004;363.. June 2004;363.
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Valsartan-based 
Regimen
(n=5094)

Amlodipine besylate-
based Regimen

(n=5074)

13.1%13.1%

16.4%16.4%

23% Risk Reduction 23% Risk Reduction 
With With ValsartanValsartan

PP<0.0001<0.0001

VALUE: Incidence of NewVALUE: Incidence of New--onset Diabetes onset Diabetes 
(Not (Not PrespecifiedPrespecified in Design Paper)in Design Paper)



Summary for Diabetes Summary for Diabetes 
Prevention Results of RAS inhibitionPrevention Results of RAS inhibition

44% / 18%44% / 18%25%25%34%34%23%23%ResultsResults
(reduction)(reduction)

Diuretic /Diuretic /
AmlodipineAmlodipine

BB--blocker blocker 
+ diuretic+ diuretic

Add onAdd onAmlodipineAmlodipine

+ diuretic+ diuretic
ComparatorComparator

>> 55 55 yoyo
wwith high ith high 
risk factorrisk factor

>> 55 55 yoyo
LVHLVH

>> 55 55 yoyo
CVD or CVD or 
DMDM

>> 50 50 yoyo
with high with high 
risk factorrisk factor

SubjectsSubjects

ALLHATALLHAT
lisinoprillisinopril

LIFELIFE
losartanlosartan

HOPEHOPE
ramiprilramipril

VALUEVALUE
valsartanvalsartan



Hypertensive nephrosclerosis
AASK: Changes in GFR According to Baseline 

UP/Cr (3-Year Data)

Hypertensive nephrosclerosisHypertensive nephrosclerosis
AASK: AASK: Changes in GFR According to Baseline Changes in GFR According to Baseline 

UP/Cr (3UP/Cr (3--Year Data)Year Data)
Baseline UP/Cr Baseline UP/Cr >0.22>0.22Baseline UP/Cr Baseline UP/Cr ≤≤0.220.22
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AmlodipineAmlodipine

RamiprilRamipril AmlodipineAmlodipine

RamiprilRamipril
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--1515

--2020
00 33

MonthsMonths

UP/Cr = urinary protein to UP/Cr = urinary protein to creatininecreatinine ratio.ratio.
Baseline UP/Cr of 0.22 corresponds approximately to Baseline UP/Cr of 0.22 corresponds approximately to proteinuriaproteinuria of 300 mg/d.of 300 mg/d.
AgodoaAgodoa et al. et al. JAMAJAMA. 2001;285:2719. 2001;285:2719--2728.2728.

1212 2424 3636



FACET; FACET; AmlodipineAmlodipine, , FosinoprilFosinopril, or Combination in , or Combination in 
Patients With NIDDM and Patients With NIDDM and MicroalbuminuriaMicroalbuminuria

Proteinuria
AmlodipineAmlodipine
FosinoprilFosinopril

CombinationCombination
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MonthsMonths

Combination significantly better than Combination significantly better than amlodipineamlodipine at all visitsat all visits
Combination significantly better than Combination significantly better than fosinoprilfosinopril from 18 monthsfrom 18 months

**PP<.05; <.05; ††PP<.01; <.01; ‡‡PP<.001 from baseline.<.001 from baseline.
FogariFogari et al. et al. Am J Am J HypertensHypertens. 2002;15:1042. 2002;15:1042--1049.1049.



Pr
op

or
tio

n 
W

ith
 

Pr
op

or
tio

n 
W

ith
 

Pr
im

ar
y 

En
d 

Po
in

t
Pr

im
ar

y 
En

d 
Po

in
t

Months of FollowMonths of Follow--upup
00 66 1212 30301818 54542424

Placebo (n=569)Placebo (n=569)
AmlodipineAmlodipine, 10 mg (n=567), 10 mg (n=567)
IrbesartanIrbesartan, 300 mg (n=579), 300 mg (n=579)

Relative Risk ReductionsRelative Risk Reductions
IrbesartanIrbesartan vsvs placebo: 20% (placebo: 20% (PP=.02)=.02)
IrbesartanIrbesartan vsvs amlodipineamlodipine: 23% (: 23% (PP=.006)=.006)
AmlodipineAmlodipine vsvs placebo: NSplacebo: NS

484842423636
0.00.0

0.40.4

0.60.6

0.30.3

0.50.5

0.20.2

0.10.1

Diabetic nephropathy type 2Diabetic nephropathy type 2
IDNT * studyIDNT * study

**Composite of the doubling of baseline Composite of the doubling of baseline SCrSCr, onset of ESRD, or death from any cause. The end , onset of ESRD, or death from any cause. The end 
point difference was driven by differences in doubling of point difference was driven by differences in doubling of SCrSCr and ESRD; there was no and ESRD; there was no 
difference in mortality.difference in mortality.
Lewis et al. Lewis et al. N N EnglEngl J MedJ Med. 2001;345:851. 2001;345:851--860.860.



WHO/ISH: Compelling Indications for Specific WHO/ISH: Compelling Indications for Specific 
AntihypertensiveAntihypertensive DrugsDrugs

MortalityMortality
MortalityMortality

ACE inhibitorACE inhibitor
ββ--blockerblocker

PostPost--MIMI

Heart failureHeart failure
MortalityMortality

ACE inhibitorACE inhibitor
ACE inhibitorACE inhibitor

LV dysfunctionLV dysfunction

MortalityMortality
MortalityMortality

ββ--blocker blocker 
SpironolactoneSpironolactone

CHF (diuretics almostCHF (diuretics almost
always included)always included)

CV morbidity and mortalityCV morbidity and mortalityARBARBLV hypertrophyLV hypertrophy

Recurrent strokeRecurrent stroke
Recurrent StrokeRecurrent Stroke

ACE inhibitor + ACE inhibitor + 
diurecticdiurectic
DiureticDiuretic

CerebrovascularCerebrovascular diseasedisease

Cardiac diseaseCardiac disease

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

ACE inhibitorACE inhibitor
ARBARB
ACE inhibitorACE inhibitor

Diabetic nephropathy type 1Diabetic nephropathy type 1
Diabetic nephropathy type 2Diabetic nephropathy type 2
NondiabeticNondiabetic nephropathynephropathy

StrokeStroke
StrokeStroke

Diuretic Diuretic 
DHP CCBDHP CCB

Elderly with isolated systolic Elderly with isolated systolic 
hypertensionhypertension
Renal diseaseRenal disease

Primary End PointPrimary End PointPreferred DrugPreferred DrugCompelling IndicationsCompelling Indications

WHO/ISH Writing Group. WHO/ISH Writing Group. J J HypertensHypertens. . 2003;21:19832003;21:1983--19921992..



결론

강압제의강압제의 선택선택-- 표적장기보호표적장기보호

특정약제가특정약제가 더더 효과적이다효과적이다

특정특정



Thank you for your attention !



BACKUP SLIDESBACKUP SLIDES



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

RecentRecent
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
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In older nonIn older non--black black vsvs black black hypertensiveshypertensives
BlacksBlacks NonNon--BlacksBlacks

SystSyst. BP control. BP control
−− DHPDHP +   1  mmHg *+   1  mmHg * 0 mmHg0 mmHg
−− ACEACE--inhinh. . + 4+ 4--5 mmHg **5 mmHg ** 0.5 mmHg0.5 mmHg

Coronary eventsCoronary events
−− DHPDHP -- 3  % 3  % -- 1 %1 %
−− ACEACE--inhibitorinhibitor + 15 %*+ 15 %* +  1 %+  1 %

StrokesStrokes
−− DHPDHP -- 7 %7 % -- 7 %7 %
−− ACEACE--inhibitor inhibitor + 40 %*+ 40 %* 00

All cardiovascular eventsAll cardiovascular events
−− DHPDHP +   6 %+   6 % +  4 % +  4 % 
−− ACEACE--inhibitorinhibitor + 19 %*+ 19 %* +  6 %*+  6 %*

*p<0.05 *p<0.05 vsvs chlorthiazidechlorthiazide

Summary of Major FindingsSummary of Major FindingsALLHATALLHAT



UKPDS UKPDS Event Rates for Select Event Rates for Select End Points End Points 
With Tight With Tight vsvs LessLess--Tight BP ControlTight BP Control
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HOPE HOPE -- Primary outcome Primary outcome 
((ramiprilramipril vsvs placebo)placebo)

CV death
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HOPE OutcomesHOPE Outcomes
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HOPE – BP change
SBP/DBP (mm Hg)

Baseline 1 month 2 years   final

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 mmHg)

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

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



HOPEHOPE
Changes in Blood PressureChanges in Blood Pressure
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VALUE: SBP Control (<140 mmHg)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

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

BP control was better with BP control was better with amlodipineamlodipine despite more use of adddespite more use of add--on medications in on medications in valsartanvalsartan--based based 
regimenregimen

Julius S et al. Julius S et al. LancetLancet. June 2004;363.. June 2004;363.
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Combined AllCombined All--Cause Mortality and MorbidityCause Mortality and Morbidity
ACE Inhibitor/Beta Blocker SubgroupsACE Inhibitor/Beta Blocker Subgroups
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LIFE:   LIFE:   LVH Regression after TreatmentLVH Regression after Treatment
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ARB와 B-blocker 비교연구

LIFE: StrokeLIFE: Stroke
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Hypertension with ECG- LVH

LIFE: LIFE: stroke, CV death, and MI

Number 
at risk

Losartan (n) 4605 4524 4460 4392 4312 4247 4189 4112 4047 3897 1889 901
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 MI vs. 
atenolol.
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Hypertension with ISHISH

LIFE: LIFE: Reduction in Risk of StrokeReduction in Risk of Stroke

Kjeldsen SE et al. JAMA 2002;288:1491-1498.
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Lindholm LH et al. Lancet 2002;359:1004-1010.
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Comparable BloodComparable Blood--Pressure Pressure 
ReductionsReductions

Atenolol
Losartan

Systolic

Diastolic

Mean arterial

Atenolol 145.4 mmHg*

Atenolol 102.4 mmHg*

Atenolol 80.9 mmHg*

Losartan 144.1 mmHg*

Losartan 102.2 mmHg*
Losartan 81.3 mmHg*
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ACEI or ARB ACEI or ARB vsvs placeboplacebo
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CCB CCB vsvs conventional therapyconventional therapy
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