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Update #2  
Key Questions  

1. For adult patients with essential hypertension, heart failure, high cardiovascular risk 
factors, diabetic nephropathy, nondiabetic nephropathy, or recent myocardial 
infarction, do angiotensin converting enzyme (ACE) inhibitors differ in 
effectiveness? 

 
2.   For adult patients with essential hypertension, heart failure, high cardiovascular risk 

factors, diabetic nephropathy, nondiabetic nephropathy, or recent myocardial 
infarction, do ACE inhibitors differ in safety or adverse events?  

 
      3.  Are there subgroups of patients based on demographics (age, racial groups, gender), 

other medications, or co-morbidities for which one ACE inhibitor is more effective or 
associated with fewer adverse events?  

 
Inclusion Criteria  
Populations 

Adult patients with any of the following indications:  
• Hypertension without compelling indications. This refers to patients with hypertension 

who do not have any of the following indications:  
a. a history of coronary heart disease (CHD)  
b. other cardiovascular diseases (CVD), such as cerebrovascular (carotid) disease, 

peripheral vascular disease, or a history of stroke  
c. other risk factors for CAD/CVD, such as diabetes, smoking or hyperlipidemia  

   d. renal insufficiency  
• Hypertension with compelling indications. This refers to patients with hypertension 

who also have one of the conditions listed above.  
• High cardiovascular risk. This group includes patients who have a history of 

CHD/CVD, or a combination of other risk factors for CHD/CVD, such as diabetes, 
smoking, and hyperlipidemia. These patients may or may not have hypertension as 
well.  

• Recent myocardial infarction. This group includes patients who have had a recent 
myocardial infarction and who have normal left ventricular function or asymptomatic 
left ventricular dysfunction.  

• Heart failure. This group includes patients who have symptomatic heart failure due to 
left ventricular systolic dysfunction, with or without hypertension.  

• Diabetic nephropathy. This group includes patients with Type 1 or Type 2 diabetes who 
have laboratory evidence of nephropathy, such as albuminuria or decreased creatinine 
clearance.  
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Interventions 

• benazepril  
• captopril  
• cilazapril  
• enalapril  
• fosinopril  
• lisinopril  
• moexipril  
• quinapril  
• ramipril  
• perindopril  
• trandolapril  

 
Effectiveness outcomes 
Effectiveness measures varied according to the clinical condition:  
Hypertension  

• All-cause and cardiovascular mortality  
• Cardiovascular events (stroke, myocardial infarction, or development of heart failure)  
• End-stage renal disease (including dialysis or need for transplantation) or clinically 

significant and permanent deterioration of renal function (increase in serum creatinine 
or decrease in creatinine clearance)  

• Quality-of-life  
(Trials that focused on blood pressure reduction but not on any health outcomes were 
excluded from the effectiveness review)  

 
High cardiovascular risk  

• All-cause and cardiovascular mortality  
• Cardiovascular events (stroke, myocardial infarction, or development of heart failure)  

 
Recent myocardial infarction  

• All-cause and cardiovascular mortality  
• Cardiovascular events (usually, development of heart failure)  

 
Heart failure  

• All-cause or cardiovascular mortality  
• Symptomatic improvement (heart failure class, functional status, visual analogue 

scores)  
• Hospitalizations for heart failure  

 
Diabetic nephropathy/non-diabetic nephropathy  

• End-stage renal disease (including dialysis or need for transplantation)  
• Clinically significant and permanent deterioration of renal function (increase in serum 

creatinine or decrease in creatinine clearance)  
 
Safety outcomes 

• Withdrawals  
• Withdrawals due to adverse effects  
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• Specific adverse effects or withdrawals due to specific adverse events, for example, 
symptomatic hypotension  

 
Study designs 

1. Randomized controlled trials that compared one of the included ACE inhibitors to 
another.  

2. Systematic reviews of the clinical effectiveness or adverse event rates of ACE inhibitors 
for included clinical conditions that reported an included outcome.  

3. Large (> 100 patients) placebo-controlled trials for included clinical conditions that 
reported an included outcome.  

4. Randomized controlled trials and large, good-quality observational studies that evaluated 
adverse event rates for one or more of the included ACE Inhibitors.  
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