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Core drug treatment strategy for uncomplicated hypertension. 

The core algorithm is also appropriate for most ...
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Drug treatment strategy for hypertension and coronary artery 

disease. ACEi = angiotensin-converting enzyme ...
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Drug treatment strategy for hypertension and chronic kidney 

disease. ACEi = angiotensin-converting enzyme ...
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Drug treatment strategy for hypertension and hear failure with 

reduced ejection fraction. Do not use ...
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Drug treatment strategy for hypertension and atrial fibrillation. 

ACEi = angiotensin-converting enzyme ...
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HOPE STUDY

 The HOPE study, which involved 9,297 high-risk patients with vascular 

disease or diabetes plus one other cardiovascular risk factor without a 

history of HF or left ventricular dysfunction, showed that ramipril was 

associated with significant reductions in all-cause mortality, MI and stroke 

in these patients.

 The findings of the HOPE study support the prescription of an ACE inhibitor 

for prevention of cardiovascular complications in all high-risk patients, 

which therefore includes those with stable angina .



New-onset
Diabetes

(p=0.74)

Total
Mortality

(p=0.0053)

Ml, Stroke,
CV Death

(p=0.000002)

5

-22.0

CV Death

(p=0.0002)

-26.0

MI

(p=0.0005)

-20.0

-16.0

Stroke

(p=0.0003)

-32.0

-10

-5

-30

R
R

R
 (

%
)

-25

-15

0

-20

-35 -34.0

: Ramipril vs Placebo 

CV Benefits of Ramipril in High Risk Patients

Outcomes
Yusuf S. et al. N Engl J Med; 2000, 342(3) :145-53



HOPE - Secondary and Other Endpoint Results

Endpoint Ramipril Placebo RR P value

(n=4645) (n=46532)

Secondary Outcomes - %

Revascularization 16.0 18.6 0.84 <0.001

Hospitalization for UA 12.2 12.4 0.98 0.68

Complications/DM 6.2 7.4 0.84 <0.03

Hospitalization for HF 3.3 3.8 0.87 0.19

Other Outcomes - %

Heart failure 9.2 11.7 0.77 <0.001

Cardiac arrest 0.8 1.2 0.63 0.03

Worsening angina 23.8 26.2 0.89 0.003

New diagnosis of DM 3.7 5.3 0.68 0.002

Unstable angina with

ECG changes 3.9 4.0 0.96 0.72

N Engl J Med, January 20, 2000

UA = unstable angina; DM = diabetes mellitus; HF = heart failure



EUROPA STUDY

 The use of perindopril in the EUROPA study, involving 13,655 patients with 

stable coronary disease and no clinical evidence of HF, reduced the risk of 

cardiovascular death, MI or cardiac arrest.

 The results of the EUROPA study further demonstrated that these ACE 

inhibitors should be considered in all patients with CAD 
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The all-cause mortality treatment effect of ACE inhibitor and 

ARB trials. 



CONCLUSSION 

 The overall reduction in all-cause mortality resulted almost completely from 
the class of ACE inhibitors, which were associated with a statistically 

significant 10% relative reduction in all-cause mortality, whereas no mortality 
reduction was observed with the ARBs

 BP-dependent beneficial effects in the prevention of stroke and heart failure 
are similar for ACE inhibitors and ARBs

 ACE inhibitors and ARBs have also been shown to be equally effective in 
preventing atrial fibrillation and new-onset diabetes

 In view of the high prevalence of hypertension in the general population, 
widespread use of ACE inhibitors may therefore result in a considerable gain 
in lives saved
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Twenty-three of 35 identified trials compared 
ACEIs with placebo or active drugs (32 827 
patients) 
Thirteen compared ARBs with no therapy 
(controls) (23 867 patients).



When compared with controls 
(placebo/active treatment), ACEIs 
significantly reduced the 

Risk of all-cause mortality by 13%
(RR, 0.87; 95% CI, 0.78-0.98), 

CV deaths by 17% (0.83; 0.70-0.99), 

Major CV events by 14% (0.86; 0.77-
0.95), including myocardial infarction by 
21% (0.79; 0.65-0.95) 

Heart failure by 19% (0.81; 0.71-0.93). 



Treatment with ARBs did not 
significantly affect 
All-cause mortality
(RR, 0.94; 95% CI, 0.82-1.08)
CV death rate (1.21; 0.81-1.80), 
Major CV events (0.94; 0.85-1.01) 

with the exception of heart failure 
(0.70; 0.59-0.82



Our meta-analysis shows that ACEIs reduce 
all-cause mortality, CV mortality, and major 
CV events in patients with DM, whereas 
ARBs have no beneficial effects on these 
outcomes. Thus, ACEIs should be 
considered as first-line therapy to limit the 
excess mortality and morbidity in this 
population.
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Risk of MI, CV 
Mortality, and 

All-Cause 
Mortality in 

Parallel Meta-
Analyses of 

Placebo-
Controlled 

Trials of ACEI & 

ARBs

Circulation. 2017;135:2088–2090

Overall results demonstrated

– 9% to 11% risk reduction in all-cause mortality (P<0.05)

– 10% to 17% risk reduction in cardiovascular mortality (P<0.05)

– 17% to 19% risk reduction in MI (P<0.05)

Cardio-protection form ACE Inhibitors in At Risk 
Patients: Evidences from recent meta-analyses



ARB (Telmisartan) was not inferior to the ACEI (Ramipril) for 
reducing the risk of major CV events overall, including CV death¹

ARB achieved a lower BP than ACEI (0.9/0.6 mmHg) but 
paradoxically had a Non significant 7% excess of MI²

1.N Engl J Med 2008; 358:1547-1559  2. Eur Heart J. 2012 Aug;33(16):2088-97 

Do ARBs Increase the Risk of MI?
Evidence from ONTARGET Study



Different Mechanisms of 
ACE Inhibitors and ARBs

Suppress Ang II and prevent the  
breakdown of Bradykinin

ACEIs
Selective antagonist of AT1
Increase Ang II Levels by 200% to
300%

ARBs



CONCLUSSIONS

 Ace inhibitors have the strongest evidence in treatment and prevention of 

cardiovascular disease.

 Clinical trials comparing ACE and ARB blockers are rare.

 Most meta analysis studies have shown that ACE inhibitors reduce 

cardiovascular mortality in high risk patients when comparing with ARB 

blockers.

 In lower risk patients both ACE and ARB blockers has equal effect on CVS 

Mortality.

 Withdrawal of medication due to side effects are higher in ACE inhibitors 

than ARB Blockers.




