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ñTo know that we know what we know, and 
to know that we do not know what we do 
not know, that is true knowledge.ò 
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ACEI  

 

ÅDecrease ATII 

ÅDecrease the destruction of  

   bradykinin 

ÅIncrease 

 
 

NO, PGI2 and PGE2 
 
 



                            

PAI -1 Angiotensin - II  Endothelin -1 NO T-PA 

Improoves endothelial function  

Prevents risk of further MI  
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Pharmacological effects of ACE-IS 



Vascular smooth muscle 
 

ÅVasodilate & venodilate 

ÅDilate afferent and efferent arteriole at 
renal 

ÅIncrease capillary compliance 

 



Cardiovascular effect 

ÅDecrease both preload and afterload 

ÅIncrease cardiac out put 

ÅDecrease left ventricular hypertrophy 
(LVH) 

ÅNo reflex  tachycardia 



Renal  

ÅIncrease renal blood flow 

ÅDecrease excretion of protein in urine 
which good for pts with DM  

ÅInhibit the secretion of aldosterone  



CNS 

ÅDecrease NE release 

ÅIncrease parasympathetic system so not 
increase reflex tachycardia 

ÅMay increase cerebral blood flow 



ADR  

ÅDry cough 
ïCommon SE  
ïCause by increase cough reflex, from the 

accumulation of bradykinin and others substance such 
as substance P, PG 

ÅHypotensionéesp. first dose 
ÅHyperkalemia  esp. used with K+ sparing 

diuretic 
ÅFetopathic 
  category Xéé.not use in pregnant women 



ADR (cont) 

ÅRenal failure 

ïbilateral renal artery stenosis 

ïSevere single renal artery stenosis 

ÅAngioedema...  

ÅRash éé.. bradykinin accumulation 

Åloss of tasteé.most in captopril 



Limitation of ACEI 

Å Bilatery artery stenosis, unilatery artery 
stenosis 

Å  Pragnancy womené.esp 1st trimester 

Å Chronic cough 

Å Black peopleélow renin activity 

 



Bradykinin 
 

1. counteracts the negative action of angiotensin II  

2. improves endothelial function  by increasing 

expression and activity of the constitutive nitric  

oxide synthase 

3. antiproliferative effect ; inhibits the expression of 

monocyte and adhesion molecules 

4. stimulates the synthesis of tissue plasminogen  

activator  

 



Angiotensin Receptor 
Blocker 

 
(ARBs) 



ATII receptor  

Å2 ATII receptors:  ATII type 1 and ATII type 2 
receptors. 

ÅAT1 receptor (type1): found at vascular SM, 
cardiac tissue, brain and efferent arteriole.  

ïProduce vasoconstriction, peripheral edema and 
release many growth factors 

ÅAT2 receptor (type 2): found at afferent 
arterioles, ovary, fetal tissue, brain and heart.  

ïProduce vasodilation, diuresis and releases 
antiproliferative and antigrowth and tissue 
regeneration 



Mechanism of action of ARBs 

ÅDirect inhibit at angiotensin II receptor  
(type I)  

Åsimilar effects to angiotensin converting 
enzyme (ACE) inhibitors but more 
selective than ACEI 

ÅNo effect on bradykinin breakdown  
(beneficial and adverse effects of  dry 
cough and angioedema) 

 



Question ?  

 

 

What are the benefits and harms of  

Åangiotensin-converting enzyme inhibitors 
(ACE-Is) and 

Åangiotensin II -receptor blockers (ARBs)  

   in stable ischemic heart disease (IHD)? 

 



Reports from few studies 



HOPE (Heart Outcomes Prevention 
Evaluation)  
 

1. Objective 
ÅTo investigate the effect of Ramipril on the 

prevention of CV events in high-risk patients 
2. Study Design 
Å2x2 factorial, double blind, randomized, 

placebocontrolled , 9,297 patients enrolled 
3. Follow-up 
Å4.5 years (visits at 6 months)  
    HOPE Study Investigators. New Engl J            

Med 342:145 -153, 2000  
 



HOPE (Heart Outcomes Prevention Evaluation)  
 ï Outcome Measures 

 

1. Primary Endpoint  

        Composite of MI/Stroke/CV death  

                   (+ separate analysis of each)  
2. Secondary Endpoint 

  Total Mortality, Revascularization, Diabetes Complications 

3. Other Endpoint 

     Onset of New Diabetes, Worsening angina/unstable 
angina, HF(including hospitalisations), Cardiac arrest 

ÅHOPE Study Investigators. New Engl J Med 
342:145 -153, 2000  

 



 
 
Table: Comparative effect of renin -active agents vs placebo in 
prevention of cardiovascular events  
www.thelancet.com Published online August 31, 2008 DOI:10.1016/S0140 -
6736(08)61243 -X 

 
  HOPE (Heart Outcomes Prevention 
Evaluation)  
 

Trial and endpoints  

 

Intervention  

 

RRR 

(95% CI on HR)  

 

p value  

 

NNT  

 

Primary: CV death, MI 
stroke,  

Ramipril vs 
placebo 

 

22% (0·70ï0.86) 

 

 

 

26 

 
<0·001  



 

EUROPA (EURopean trial On reduction of 
cardiac events with Perindopril in stable 

coronary Artery disease)  

 



 
 
Table: Comparative effect of renin -active agents vs placebo in 
prevention of cardiovascular events  
www.thelancet.com Published online August 31, 2008 DOI:10.1016/S0140 -
6736(08)61243 -X 

 
  
EUROPA (EURopean trial On reduction of cardiac events with 
Perindopril in stable coronary Artery disease)  

 

Trial and endpoints  

 

Intervention  

 

RRR 

(95% CI on HR)  

 

p value  

 

NNT  

 

Primary: CV death, MI 
stroke, cardiac arrest 

Perindopril vs 
placebo 

 

20% (0·71ï0.91) 

 

53 

 

 

0·003 
 


