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4. Rationale:  
 
 Data from the National Health and Nutrition Examination Survey (NHANES) III 
estimate that 8 million people (4.5% of the U.S. population) have chronic kidney disease (CKD), 
defined by glomerular filtration rate (GFR) between 15-59 ml/min/1.73 m2, and approximately 
300,000 people (0.1%) have end-stage renal disease (ESRD), defined by GFR < 15, or on 
dialysis.1 Cardiovascular disease (CVD) is common in patients with CKD and CVD outcomes, 
particularly in patients with ESRD, are poor.2 Data from the U.S. Renal Data System showed 
that the mortality in patients on dialysis who had acute myocardial infarction was 41% at one 
year, 52% at 2 years, and 70% at 5 years.3 Similarly, mortality rates after myocardial infarction 
were greater in patients with mild and moderate renal insufficiency than in those with no renal 
insufficiency.4,5 As a result, the National Kidney Foundation Task Force on Cardiovascular 
Disease in Chronic Renal Disease has placed patients with CKD in the “highest risk group” and 
recommended that the thresholds for risk factor intervention in CKD patients be lower than in 
the general population.6  
 

Many studies have found that a decreased level of kidney function is associated with 
increased risk of CVD events, congestive heart failure, and mortality, independent of traditional 
CVD risk factors.7-11 For example, the Atherosclerosis Risk in Communities (ARIC) Study found 
that subjects with GFR of 15-59 ml/min/1.73 m2 had an adjusted hazard ratio of 1.38 (95% CI: 
1.02-1.87) for incident CVD, compared to those with GFR of 90-150 ml/min/1.73 m2. In 
addition, each 10 ml/min/1.73 m2 lower GFR was associated with an adjusted hazard ratio of 
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1.07 (95%CI: 1.01-1.12) for incident CVD.8 These data also suggest that risk factors in CKD 
patients should be aggressively treated in order to prevent future CVD events.  
 

ATP III guidelines have considered diabetes to be a “risk equivalent” to coronary heart 
disease (CHD) and therefore similarly treated for lipid lowering. CKD might also be a CHD 
“risk equivalent”, but no study has directly assessed whether the risk of coronary heart disease 
(CHD) events and mortality from CVD in patients with CKD is as high as those who have 
already had clinical CHD. One way to evaluate this is to compare the risk of incident CHD, 
stroke, and mortality from CVD between patients with CKD and no baseline CHD and those 
without CKD but have already had baseline CHD. If equivalent, this may motivate clinicians to 
aggressively treat modifiable CVD risk factors in the former group. 
 
 
5. Main Hypothesis/Study Questions: 
 
 The hypothesis to be tested is whether the risks of incident CHD, stroke, and mortality 
from CVD are equivalent between people with CKD (GFR of 15-59 ml/min/1.73 m2 and mildly 
reduced GFR of 60-89 ml/min/1.73 m2) and no baseline CHD and people with normal kidney 
function (GFR > 90 ml/min/1.73 m2) who have already had clinical CHD.  
 
6. Data (variables, time window, source, inclusions/exclusions): 
 
Predictor variables: GFR, calculated by using the equation from the Modification of Diet in 
Renal Disease (MDRD) Study and prevalent CHD 
 
Outcome variables: incident CHD and stroke, and CVD mortality 
 
Covariates: age, sex, race, ARIC field center, cigarette smoking, diabetes, LDL and HDL 
cholesterol, hypertension, fibrinogen, physical activity, and use of medications (β-blockers, ACE 
inhibitor, and other antihypertensive medications) 
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