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4. Rationale:

In 1999-2004 national data estimate the prevalence of stages 3 and 4 chronic
kidney disease (CKD) in the U.S. to be 8.04% (~16.2 million adults) and stages 1 and 2
CKD to be 5.02% (10.1 million adults).*

Generally characterized by moderately decreased kidney function, chronic kidney
disease (CKD) is a silent, slowly developing disease which may progress to a complete
loss of kidney function. In addition to the number of individuals affected (more than 26
million in the U.S. alone).! CKD is quite threatening because affected individuals often



remain asymptomatic until it reaches advanced stages. Most individuals with CKD are
not aware that they have the condition.?

Development of a standard definition of chronic kidney disease based on
estimated glomerular filtration rate (eGFR) has improved many aspects of kidney disease
research and clinical care. However, too little attention has been paid to measures of
incident CKD, which are critical for prospective studies and tracking patients over time.
A comparison across different definitions of incident CKD, in terms of agreement and
associations with risk factors, based on existing ideas in the literature is a useful step in
moving forward.

5. Main Hypothesis/Study Questions:

Using data from the ARIC Study, we will compare several definitions of incident
CKD. Definitions will be based on rises in serum creatinine, decrements in estimated
GFR, and/or incidence of a hospitalization with a kidney-related diagnosis. We will
compare agreement in case identification, incidence rates and associations with known
(e.g., diabetes, hypertension) and suspected (e.g., triglycerides) CKD risk factors.

6. Data (variables, time window, source, inclusions/exclusions):
Data Source and Study population

All participants with relevant covariate information that are free of prevalent
CKD (defined here as an estimated GFR below 60 mL/min/1.73 m?) at Visit 1 will be
included in analyses. Incident CKD definitions will dictate varying exclusions to
eliminate individuals with prevalent disease at baseline.

Incident CKD (iCKD) will be defined in a number of different ways, including
criteria that are visit-based, surveillance-based, or a combination of both. For example,
one definition will define iCKD as an estimated GFR falling below 60 mL/min/1.73 m? at
visit 2 (1990-1992) or 4 (1996-1998), among those with GFR of at least 60 mL/min/1.73
m? at visit 1 (1987-1989). A more stringent definition of iCKD requires that this fall in
eGFR below 60 mL/min/1.73 m? also be a minimum percent drop from the baseline visit
(e.g.: 25% drop as in the table). A third definition defines iCKD by a rise in serum
creatinine_(between visit 1 and the earliest of either visit 2 or visit 4). Incident CKD will
also be defined by a hospitalization including kidney disease as captured by specified
ICD-9 hospitalization or death codes or ICD-10 death codes.® Other definitions of iCKD
include patients with either one of the three visit-based definitions of iCKD or a related
hospitalization.

A modified kinetic Jaffe method was used to measure serum creatinine. Serum
creatinine concentration was corrected for interlaboratory differences and calibrated to
the Cleveland Clinic measurement by subtraction of 0.24 mg/dL at visits 1 and 2, and
addition of 0.18 mg/dL at visit 4. It was then used to estimate glomerular filtration rate
(GFR) using the simplified Modification of Diet in Renal Disease (MDRD) Study
equation developed at the Cleveland Clinic:
estimated GFR = 186.3 x (serum creatinine [mg/dL]"***) x (age®?®) x (0.742 if
female) x (1.21 if African American).*

Covariates of interest
Covariates will include baseline estimated GFR, sociodemographic characteristics
(age, race, gender), smoking status, diabetes status, body mass index, CHD prevalence,




hypertension status, use of blood pressure-lowering medications, and lipid parameters
(HDL cholesterol, LDL cholesterol, triglycerides).

Data Analysis
We will first look at the degree of agreement in identifying incident CKD (iCKD)

cases using the various definitions. We will calculate Kappa statistics for pairwise
combinations of iCKD definitions as a measure of agreement beyond that expected by
chance alone.

Follow-up time will be calculated from the date of the first ARIC examination to
the first date of CKD diagnosis, (defined as the earliest of the second or fourth ARIC
visit, or the discharge date of a hospitalization or death with kidney disease, depending on
the definition used). Participants who do not become a case will be censored at the
earliest time of death, withdrawal, or the date of visit 4, or, for surveillance based cases,
December 31, 2004. Certain definitions require follow-up (at visits) to become a case;
even for definitions combining visit and hospital based data, individuals are no longer at
equal risk of being identified as a case after visit 4. For ease of comparison of rates
between iCKD definitions, all definitions will use rates with follow-up only as late as the
date of visit 4 for comparisons between definitions. Crude incidence rates of each iCKD
definition as well as crude relative incidence rates (comparing all pairwise combinations
of iCKD definitions) will be calculated. In addition, using Poisson multivariable
regression, adjusted incidence rates and their 95% confidence intervals for the rate of
development of CKD will be computed. Fully adjusted multivariable models will include
age, race, gender, study center, baseline eGFR, BMI, hypertension status, diabetes status,
prevalent coronary heart disease (CHD), smoking status, LDL- and HDL-cholesterol and
triglyceride concentrations as covariates. Adjusted incidence rates for each of the iCKD
definitions overall, and by race, gender and diabetes status will be estimated, adjusting to
the stratum-specific mean values of all other covariates.

We will focus on the discordant cases and examine which risk factors (among
those in the multivariable Poisson models) are associated with being classified as an
ICKD case according to one definition, and not another. In addition, likelihood ratios of
case identification will be constructed for dichotomous risk groups (race, gender, diabetes
and hypertension status). In so doing, we will calculate the conditional probability of
being identified (and not being identified) as a case according to a particular definition of
ICKD given one of these characteristics (eg: African American race), and compare it to
the conditional probability of being identified (and not being identified) given the
opposite characteristic. We will construct ratios comparing, African Americans to
whites, men to women, those with diabetes to those without, and hypertensives to
normotensives. Lastly, after constructing multivariable Poisson models, the relative risk
of key risk factors will be qualitatively compared across definitions of iCKD. For
instance, the incidence rate ratios of race, gender, and diabetes status will be compared
across iICKD defined by hospitalization versus visit-based creatinine rise defined cases.
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