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4. Rationale:

Numerous articles have reported that reduced glomerular filtration rate (GFR) is a
predictor of incident cardiovascular disease (CVD) [1-14]. Consequently, individuals
with impaired GFR, even at moderate levels, are placed in the highest risk group for CVD
in clinical guidelines [15,16].

Currently, the Modification of Diet in Renal Disease (MDRD) equation is the
conventional formula used in clinical practice to estimate GFR. However, the MDRD
formula has been shown to be relatively imprecise in individuals with GFR higher than
60 ml/min/1.73m? [5], potentially resulting in misclassification of risk for future
cardiovascular events.

The Chronic Kidney Disease Epidemiology Collaboration (CKD-EPI) group soon
will publish a novel equation designed to improve the estimation of GFR, particularly
among individuals with normal or mildly impaired kidney function. However, it is
unknown whether a classification based on this novel CKD-EPI equation is more strongly
associated with future CVD events than the MDRD equation.

Therefore, the objective of this study is to compare the CKD-EPI and the MDRD
equation regarding their associations with CVD and all-cause mortality in the ARIC
Study.

5. Main Hypothesis/Study Questions:

Hypothesis:  The classification of kidney function according to the CKD-EPI equation
will be more strongly associated with incident CVD and all-cause
mortality than the same categorization scheme using the MDRD equation.

6. Design and analysis (study design, inclusion/exclusion, outcome and other
variables of interest with specific reference to the time of their collection, summary
of data analysis, and any anticipated methodologic limitations or challenges if
present).

Inclusions:

All black and white ARIC subjects with measured serum creatinine, and other variables
(age, sex) required for the estimation of GFR.

Exclusions:

Ethnicity other than black or white

Individuals missing data required to estimate GFR

Exposure: GFR estimated by the CKD-EPI and the MDRD equations

Kidney function will be estimated using both the CKD-EPI and the simplified version of
MDRD equation incorporating data of serum creatinine concentration, age, gender, and
race from visit 1 and measured in ml/min/1.73m?’.

Outcome:

Incident coronary heart disease (CHD) including a hospitalized myocardial infarction,
fatal CHD, or cardiac procedures, stroke, and all-cause death through 2004

Covariates:

Sociodemographics: age, race, gender, education

Physical information: blood pressure, body mass index

Lifestyle: smoking status and alcohol habit

Comorbidities: hypertension, diabetes, dyslipidemia, history of CVD




Statistical Analysis Plan:

First, we will compute incidence rates for CVD and all-cause mortality among clinical
categories of GFR 1) <30, 2) 30 to 59, 3) 60 to 89, 4) >90 ml/min/1.73m? calculated
based on both equations and compare their trends.

Then, we will compare the equations across above clinical categories of GFR,
classifying participants using a 4*4 table according to these categories. We will compare
incidence rates of CVD and all-cause death in the different CKD-EPI GFR groups among
a given MDRD GFR stratum and vice versa. Through this analysis, we will be able to
identify the proportion of individuals reclassified by the CKD-EPI equation compared to
the MDRD equation. Moreover, we will calculate the net reclassification index (NRI)
proposed by Penicina MJ, et al. [17] as a measure of relevant change in these clinical
categories [18]. The NRI is the difference in proportions moving up and down among
individuals with and without outcomes and allows us to estimate the statistical
significance about clinical relevance of observed reclassification [18].

We will conduct subgroup analyses stratifying subjects according to race and gender,
since dissimilar indices used for race and gender in the equations may affect the results.
Limitations:

Of the ARIC participants, only 3% had GFR less than 60 ml/min/1.73m” at visit 1. So,
statistical power to detect any difference between the two equations in this group with
low kidney function will be limited. However, since CKD-EPI equation was initiated
aiming at better estimation of GFR above 60, results obtained by this cohort are
particularly important.

Also, the CKD-EPI equation was compared to the MDRD equation but not a “gold
standard” measurement of GFR. However, measurement of GFR is considered
cumbersome and expensive and is not usually performed in routine clinical practice or
population-based research, and, thus, the MDRD equation conventionally has been used
to estimate GFR in those circumstances [19]. Therefore, these data reflect a realistic
clinical scenario.
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