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4. Rationale:

Data from the National Health and Nutrition Examination Survey (NHANES) Il
estimate that 8 million people (4.5% of the U.S. population) have chronic kidney disease
(CKD), defined by estimated glomerular filtration rate (GFR) between 15-59 ml/min/1.73
m?, and approximately 300,000 people (0.1%) have end-stage renal disease (ESRD),
defined by a GFR < 15, or on dialysis." It is now recognized that the natural course of
CKD is often complicated by cardiovascular disease (CVD). Patients with CKD of any
degree are at increased risk of developing CVD events*® and death,*® independent of
established risk factors. For example, data from a recent community-based study with
over 1 million adults reported that the risk of CVD events was strongly inversely related
to estimated GFR, with adjusted hazard ratios of 1.4, 2.0, 2.8, and 3.4 for GFR levels of



45-59, 30-44, 15-29, and < 15 ml/min/1.73 m?, respectively.’ The risk of all-cause
mortality also followed a similar pattern, with adjusted hazard ratios of 1.2, 1.8, 3.2, and
5.9 for GFR levels of 45-59, 30-44, 15-29, and < 15 ml/min/1.73 m?, respectively.’

CKD is also highly associated with peripheral arterial disease (PAD) in cross-sectional
studies.®” Whether CKD is associated with incident PAD events has not been well
characterized. Previous prospective studies examining the association of CKD and CVD
events have either not included PAD as an outcome®® or included PAD in a composite
CVD outcome.>® To date, only one prospective study has specifically examined this
association.® Nevertheless, the cohort of this study was derived from postmenopausal
women with documented coronary heart disease (CHD). Hence, robust data from the
general population are needed. If a positive association is found, this suggests that a
screening ABI may be needed in this high-risk population.

5. Main Hypothesis/Study Questions:

The main hypothesis to be tested is that the risk of PAD is inversely related to level of
kidney function.

6. Data (variables, time window, source, inclusions/exclusions):

Predictor variable: GFR, calculated by using the equation from the Modification of Diet
in Renal Disease (MDRD) Study™

Outcome variables: Incident PAD events. They were characterized by one of these
criteria: 1) ABI < 0.9 in either visit 3 or 4; 2) hospital discharge ICD-9 code of 443.9
(claudication, peripheral arterial disease NOS, peripheral angiopathy NOS, spasm of
artery), 84.11 (toe amputation), 84.12 (foot amputation), 84.15 (below knee amputation),
84.17 (above knee amputation), 38.18 (leg endarterectomyy), 39.25 (aorto-iliac-femoral
bypass), 39.29 (leg bypass surgery); 4) intermittent claudication (based on Rose
Questionnaire) from annual surveillance.

Covariates: age, sex, race, ARIC field center, cigarette smoking, diabetes, LDL and HDL
cholesterol, fibrinogen, prevalent CHD, physical activity, body mass index, carotid
intima-media thickness, and use of cholesterol medications

Inclusions/exclusions:

Inclusions: participants with baseline serum creatinine

Exclusions: participants with prevalent PAD (ABI1<0.9 or intermittent claudication) or
missing covariates of interest.

Statistical Analysis:



The primary sample of this analysis includes a total of 14,280 participants who had
baseline serum creatinine measured and no prior history of PAD or intermittent
claudication. Of these, 6,825 participants had normal kidney function (estimated GFR >
90 ml/min/1.73m?), 7079 had mildly decreased kidney function (estimated GFR between
60-89 ml/min/1.73 m?), and 376 had moderate-to-severely decreased kidney function
(estimated GFR between15-59 ml/min/1.73 m?). 1015 participants developed incident
PAD events during 12.3 years of follow-up, with 454, 516, and 47 events in the normal
kidney function, mildly decreased kidney function, and moderate-to-severely decreased
kidney function groups, respectively.

We will compare CVD risk factors across the three categories of kidney function with
differences assessed using analysis of variance, adjusted for age, sex, race, and ARIC
field center. Incident PAD events will be analyzed through the year 2001. For those who
developed PAD, length of follow-up will be calculated from the baseline examination to
the date of first PAD diagnosis. For the ABI group, we will take either visit 3 or visit 4
date (whichever date ABI first became less than 0.9) as the endpoint date. For the
hospitalized PAD and intermittent claudication groups, discharge date and the date when
intermittent claudication was first reported will be used as the diagnosis date,
respectively.

Age, race, sex and ARIC field center adjusted incidence rates per 1000 person-years will
be estimated for the three categories using Poisson regression. With normal kidney
function as a reference group, proportional hazards regression will be used to calculate
relative risks and 95% confidence intervals of PAD events, adjusting for age, sex, race,
and ARIC field center and then additionally for the above CVD risk factors. If the
relation appears linear, we will also model GFR as a continuous variable. Furthermore,
Kaplan-Meier curves will be created to compare the cumulative probability of PAD
events for each category.
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