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Lewington et al. Lancet 2002;360:1903–13

Cardiovascular Mortality Risk Doubles with

Each 20/10 mmHg Increment in Systolic/Diastolic BP*
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Blood Pressure Reduction of 2 mmHg 

Decreases the Risk of Cardiovascular 

Events by 7–10%

 Meta-analysis of 61 prospective, 

observational studies

 1 million adults

 12.7 million person-years

2 mmHg 

decrease in 

mean SBP 10% reduction in 

risk of stroke 

mortality

7% reduction in 

risk of ischaemic 

heart disease 

mortality

Lewington et al. Lancet 2002;360:1903–13
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CA vs P ACEI vs P

ARB vs C

CA vs D/bb

ACEI vs CA

ACEI vs D/bb

More vs. less

Change in SBP(mm Hg)

Change in the rate

of stroke (%)

The Lancet 2003;362:1527-35
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Reduction of 1 mmHg of 

SBP reduce the risk of 

STROKE by 5%
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Reduction of BP is 

the  GOAL of 

treatment
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Is there any importance 

for treatment how to reach 

BP target?
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JNC 5 (1993)

“Because diuretics and beta-blockers have 

been shown to reduce CV morbidity and mortality in 

controlled clinical trials, these two classes of drugs 

are preferred for initial drug therapy”

JNC 6 (1997)

“When the decision has been made to begin 

antihypertensive therapy, and if there are no 

indications for another type of drug, a diuretic or 

beta-blocker should be chosen because numerous 

randomized controlled trials have shown a 

reduction in morbidity and mortality with these 

agents”
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What have we 

learned from Beta 

Blockers?
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JAMA 1998;279:1903-7
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Response Rate to Treatment in 

Elderly Hypertensives

%
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32%
66%

Messerli, Grossman,  Goldbourt JAMA 1998;279:1903-7
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Meta-analysis of prospective clinical trials in elderly 

hypertensive patients according to first-line 

treatment strategy

BB betterDiuretics better
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B.Dahlof (Co-chair), P.Sever (Co-chair), N. Poulter (Secretary) 

H. Wedel (Statistician), G. Beevers, M. Caulfield, R. Collins

S. Kjeldsen, A. Kristinsson, J. Mehlsen, G. McInnes, M. Nieminen

E. O’Brien, J. Östergren, on behalf of the ASCOT Investigators

A randomised controlled trial of the prevention 

of CHD and other vascular events by BP and 

cholesterol lowering in a factorial study design

Lancet, September 2005; 386:895-906
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Summary of all end points

The area of the blue square is proportional to the amount of statistical information

Amlodipine  perindopril better Atenolol  thiazide better

0.50 0.70 1.00 1.45

Primary

Non-fatal MI (incl silent) + fatal CHD

Secondary

Non-fatal MI (exc. Silent) +fatal CHD

Total coronary end point

Total CV event and procedures

All-cause mortality

Cardiovascular mortality

Fatal and non-fatal stroke

Fatal and non-fatal heart failure

Tertiary 

Silent MI

Unstable angina

Chronic stable angina

Peripheral arterial disease

Life-threatening arrhythmias

New-onset diabetes mellitus

New-onset renal impairment

Post hoc

Primary end point + coronary revasc procs

CV death + MI + stroke

2.00

Unadjusted Hazard 

ratio (95% CI)

0.90 (0.79-1.02)

0.87 (0.76-1.00)

0.87 (0.79-0.96)

0.84 (0.78-0.90)

0.89 (0.81-0.99)

0.76 (0.65-0.90)

0.77 (0.66-0.89)

0.84 (0.66-1.05)

1.27 (0.80-2.00)

0.68 (0.51-0.92)

0.98 (0.81-1.19)

0.65 (0.52-0.81)

1.07 (0.62-1.85)

0.70 (0.63-.078)

0.85 (0.75-0.97)

0.86 (0.77-0.96)

0.84 (0.76-0.92)
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Should  beta blockers remain first 

choice in the treatment of primary 

hypertension? A meta-analysis

Lars Hjalmar Lindholm, Bo Carlberg, Ola Samuelsson

The Lancet October 18, 2005
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Stroke for all  BB versus other antihypertensives
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BHS March 2004
Younger (<55 years)

white

Older (>55 years)

white

Step  1 A or B C or D

Step  2 A (or B*)   and   C or D

Step  3 A (or B*)   and   C  + D

Step  4

Resistant hypertension

Add either a blocker
or spironolactone or other diuretic

A : ACEI or ARB                         B: b blockers     
C: CCB                                     D: Diuretic

*Coadministration of B and D may increase the risk of new onset diabetes
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BHS March 2006
Younger (<55 years)

white

Older (>55 years)

white

Step  1 A or B C or D

Step  2 A (or B*)   and   C or D

Step  3 A (or B*)   and   C  + D

Step  4

Resistant hypertension
Add either a or b blocker

or spironolactone or other diuretic

A : ACEI or ARB                         B: b blockers     
C: CCB                                     D: Diuretic

*Coadministration of B and D may increase the
risk of new onset diabetes
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Beta Blockers During the Years

1980 1985 1993 1997 2005 2007

Meta analysis JAMA

ASCOT study

Meta analysis Lancet

BHS

LIFE
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What have we 

learned from 

ARBs?
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PRoFESS Study
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20332 pts with 

Ischemic stroke

10146

Telmisartan
10186

Placebo

The primary outcome was recurrent stroke. 

Secondary outcomes were major  cardiovascular  events  (death  from  

cardiovascular  causes,  recurrent  stroke, myocardial infarction, or new 

or worsening heart failure) and new-onset diabetes

Follow-up 2.5 

years
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TRANSCEND Study
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5926 pts intolerant to ACEI 

With CVD or DM and TOD

2954

Telmisartan
2972

Placebo

The primary outcome was the composite of cardiovascular death, 

myocardial infarction, stroke, or hospitalisation for heart failure . 

Mean blood pressure was lower in the telmisartan group than in the 

placebo group throughout the study (weighted mean difference between 

groups 4.0/2.2 [SD 19.6/12.0] mm Hg). 

Follow-up 56 

months

TRANSCEND Study
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TRANSCEND Study
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Dual Blockade of the RAAS 

ACEI + ARB

ONTARGET trial
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N Engl J Med 2008;358:1547-59.

Renal outcomes with Telmisartan, Ramipril, or both, in 

people at high vascular risk 

(the ONTARGET study)

a multicentre, randomised, double-blind, controlled trial. 

Lancet 2008; 372: 547-53 

IMET 2000 PAL
International Medical Education Trust – Palestine

www.imet2000-pal.org



Study population

Age: 55 years or older 

with established vascular disease or 

with diabetes with target organ damage.

Primary composite outcome

Death from CV causes, MI, Stroke  or Hospitalization for heart failure

Telmisartan Ramipril both

ONTARGET trial
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Change in BP (mmHg)

Ramipril Telmisartan Combination

Systolic -6.0 -6.9 -8.4

Diastolic -4.6 -5.2 -6.0
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Combination vs

Ramipril
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Time to Primary Outcome

Years of Follow-up
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Ramipril
Tel. & Ram.

# at Risk Yr 1 Yr 2 Yr 3 Yr 4

R 8576 8214 7832 7473 7095
T&R 8502 8134 7740 7377 7023
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Reasons for Permanently Stopping 

Study Medications

Ram

N=8576

Ram + 

Tel

N=8502

Ram + Tel vs. Ram     

RR                  P

Hypotension 149 406 2.75 <0.0001

Syncope 15 29 1.95 0.032

Cough 360 392 1.10 0.1885

Diarrhea 12 39 3.28 0.0001

Angioedema 25 18 0.73 0.30

Renal Impairment 60 94 1.58 0.0050

Any 

Discontinuation
2099 2495 1.20 <0.0001
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Lancet 2008; 372: 547-53

Renal outcomes with Telmisartan, Ramipril, or 

both, in people at high vascular risk

(the ONTARGET study)
a multicentre, randomised, double-blind, controlled trial
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DialysisCombination

Telmisartan

Renal outcomes with Telmisartan, Ramipril, or 

both, in people at high vascular risk

(the ONTARGET study)
a multicentre, randomised, double-blind, controlled trial
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Conclusions of 

Combination therapy 

Despite the better control of BP

 It does not reduce the primary outcome to a greater 

extent compared to Ramipril alone. 

 It  has higher adverse events.

 It attenuates the increase in urinary albumin 

excretion but has a deleterious effect on renal 

function
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60-69
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80-89

0

4

32

256

Usual SBP (mmHg)Prospective Studies Collaboration, Lancet, v.360, Dec. 14, 2002

Stroke Mortality Rate in Each Decade of Age vs

Usual BP at the Start of that Decade
Age at Risk:
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This version published online: 8 July 2009 in Issue 3, 2009.

There is no proof to suggest that reduction of BP below 

140- 160 / 90–100 mmHg is associated with reduction 

on morbidity and mortality
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J Hypertension (in press)

IMET 2000 PAL
International Medical Education Trust – Palestine

www.imet2000-pal.org



J Hypertension (in press)
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On the basis of current data, it may be 

prudent to recommend lowering SBP/DBP 

to values within the range 130–139/80–

85mmHg, and possibly close to lower 

values in this range, in all hypertensive 

patients. 
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What have we 

learned from 

CCBs?
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CCB during the years

1980 1985 1993 1997 2005 2007

JNC 5

Meta analysis Psaty & Furberg
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31% Risk reduction for amlodipine vs placebo (P =.003)

15% Risk reduction for enalapril vs placebo (P =.16)

C
u

m
u

la
ti

v
e

 E
v
e

n
ts

, 
P

ro
p

o
rt

io
n

Months

6                                   12                                 18                                 24

23.1%

20.2%

16.6%

No support the view that ACEi prevents CVS 

events beyond the benefits of BP lowering

CAMELOT: 
Primary Composite End Point Adverse CV Events

Placebo

Enalapril

Amlodipine

JAMA; 2004; 292: 2217-226

1991 patients with documented CAD and DBP <100 mm Hg
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Avoiding Cardiovascular events through 

COMbination therapy in Patients LIving

with Systolic Hypertension

The ACCOMPLISH Trial
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Rationale of Common Combinations

+ +

Rationale for combination of RAS blocker with diuretic or a CCB

Stanton T, et al. J Hum Hypertens 2002;16:75–8 

Jamerson K, et al. Am J Hypertens 2004;17:793–801

RAS blocker CCBDiuretic

Intravascular volume 

depletion and Na+ loss

Vasodilation

Reflex activation of RAS

Action of RAS blocker 

potentiated

RAS blocker

CCB = calcium channel blocker; RAS = renin-angiotensin system IMET 2000 PAL
International Medical Education Trust – Palestine
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Trial Objectives

Primary Objective

To measure the time to first event of 

composite CV morbidity and mortality in the 

two treatment groups

Jamerson K, et al. Am J Hypertens 2004;17:793–801

•To compare the clinical benefits of two 

single pill-combination therapies on CV 

mortality and morbidity in high-risk 

hypertensive patients
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RESULTS
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ACCOMPLISH: Blood Pressure (BP) 

Levels During the Study

Patients, n

Benazepril/amlodipine

5,740 5,517 5,404 5,178 5,010 4,866 4,298 2,804 1,074

Benazepril/HCTZ

5,757 5,537 5,408 5,222 5,033 4,825 4,299 2,529 1,042

Benazepril/HCTZ 

Benazepril/amlodipine
160

140

120

100

80

60

m
m

H
g

0 3 6 12 18 14 30 36 42

Months

The mean SBP/DBP following titration was 131.6/73.3 mm Hg in the benazepril/amlodipine group and 132.5/74.4 mm Hg in the 

benazepril/HCTZ group. The mean difference in SBP/DBP between the 2 groups was 0.9/1.1 mmHg (p<0.001)

Jamerson K, et al. N Engl J Med 2008;359:241728
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ACCOMPLISH: Primary 

Endpoint

Months 0 6 12 18 24 30 36 42

Patients at risk (N) 

Benazepril/amlodipine 5,512 5,317 5,141 4,959 4,739 2,826 1,447

Benazepril/HCTZ 5,483 5,274 5,082 4,892 4,655 2,749 1,390

0.16

0.12

0.08

0.04

0
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0 182 366 547 731 912 1,096 1,277

Benazepril/amlodipine (552 patients with events: 9.6%)

Benazepril/HCTZ (679 patients with events: 11.8%)

Time to first CV mortality/morbidity (days)

HR 0.80 (95%CI 0.72–0.90); p<0.001

Jamerson K, et al. N Engl J Med 2008;359:241728

20%
relative risk 

reduction
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ACCOMPLISH: Components of the Primary 

Endpoint*

0.5 1.0 2.0

Composite of death from CV causes

and CV events: 0.80 (0.72–0.90) <0.001

Component:

Death from CV causes 0.80 (0.62–1.03) 0.08

MI (fatal/non-fatal) 0.78 (0.62–0.99) 0.04

Stroke (fatal/non-fatal) 0.84 (0.65–1.08) 0.17

Hospitalization for unstable angina 0.75 (0.50–1.10) 0.14

Coronary revascularization procedure 0.86 (0.74–1.00) 0.05

Resuscitation after sudden cardiac arrest 1.75 (0.73–4.17) 0.20

Favors Favors

Benazepril Benazepril

/amlodipine /HCTZ

HR (95%CI)  p-value

*Only the first event in an individual patient was 

counted in the analysis of the primary end point

Jamerson K, et al. N Engl J Med 2008;359:241728
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ACCOMPLISH: Summary

 Excellent BP control rates of between 7275% were achieved with single-pill 

combinations in the ACCOMPLISH trial 

 BP levels were similar between treatment groups

 The benazepril + amlodipine single-pill combination reduced the relative risk 

of CV morbidity and mortality by 20% compared with benazepril + HCTZ 

single-pill combination (HR 0.80; p<0.001)

Jamerson K, et al. N Engl J Med 2008;359:241728
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ACCOMPLISH: Conclusion

These findings support the 

justefied use of a ACEi + CCB 

single-pill combination when 

combination therapy is required

Jamerson K, et al. N Engl J Med 2008;359:241728
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CCB During the Years

1980 1985 1993 1997 2005 2007

JNC 5
Meta analysis

Psaty & Furberg

Syst-Eur

ASCOT

ACCOMPLISH
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 Very effective in lowering BP.

 Anti-anginal effect.

 Anti atherosclerotic effect 

 Do not impair glucose and lipid metabolism.

 Reduce left ventricular mass.

 No interaction with NSAID

Calcium Antagonists (DHP)
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Conclusions
1. Beta Blockers are less effective in reducing morbidity and 

mortality especially among elderly.

2. ACEIs, CCBs and ARBs are effective in reducing morbidity and 

mortality

3. Monotherapy is not enough for controlling most patients with 

HTN

4. CCBs are more effective than diuretics if combined with ACEIs 

or ARBs 
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