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4. Rationale:

Chronic kidney disease (CKD) affects more than 26 million American adults, representing
approximately 13% of the adult US population *. In CKD, risk factors for coronary heart disease



(CHD) are highly prevalent, and their relationship with CHD largely parallels that of the general
population 2. However, studies that have assessed the relationship between plasma lipids and
CHD in individuals with CKD, have found inverse associations, in which higher total cholesterol
and LDL cholesterol levels are associated with a lower risk of CHD events *°. These studies have
been limited to severe CKD and end stage renal disease (ESRD). Additionally, these studies
used serum creatinine to estimate glomerular filtration rate, which may be biased among CKD
patients with malnutrition, which may also affect lipid levels.

CKD is associated with abnormalities in lipid particle distributions and apolipoproteins, including
high particle counts for small-dense LDL cholesterol and intermediate LDL cholesterol, low counts
for large LDL cholesterol, high levels of apolipoprotein B, and low levels of apolipoprotein A-1 °®”.
To our knowledge, the associations of apolipproteins A-1 and B with CHD risk across CKD status
has not been studied.

We, therefore, propose to investigate the association between plasma lipids, including
apolipoproteins A-1 and B, and CHD in individuals with CKD and compare these associations to
those of individuals without CKD (eGFRcys> 60ml/min/1.73m?).

5. Main Hypothesis/Study Questions:

Hypothesis: Compared to individuals without CKD, the association between plasma lipids and
CHD among individuals with CKD is attenuated. The strength of the association differs by severity
of CKD.

1. Compared to individuals without CKD, how are traditionally measured plasma lipids (total
cholesterol, LDL cholesterol, HDL cholesterol, and non-HDL cholesterol: Total
cholesterol-HDL cholesterol —) and the total cholesterol/HDL cholesterol ratio associated
with incident CHD in individuals with CKD?

2. Compared to individuals without CKD, how are apolipoprotein A-I, apolipoprotein B, and
apolipoprotein B/Al ratio associated with incident CHD in individuals with CKD?

3. Does the strength of the associations differ by severity of CKD, as assessed by cystatin
C-estimated glomerular filtration rate (eGFRcys)?

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).

Using survival analysis, participants without CHD at visit 4 will be followed until the onset of a new
CHD event or until the last year of follow up (administrative censoring).

I. Inclusions: Visit 4 ARIC participants without a history of CHD.

Il. Exclusions: Missing measurements of cystatin C, urinary albumin, or missing plasma lipid
measurements including apolipoproteins, or history of CHD.
lll. Analysis plan:

1. Description of the distribution of traditionally measured lipids (total cholesterol, LDL
cholesterol, triglycerides, HDL cholesterol and non-HDL-cholesterol), and
apolipoproteins, in individuals without CKD and across strata of CKD severity (e.qg.
eGFRcys: 45-59, <45 mL/min/1.73m?). A Cystatin-C based equation will be used in order
to categorize CKD.

2. Evaluation of the crude and adjusted association of baseline (visit 4) lipids and
apolipoproteins with incident CHD comparing individuals without CKD with those with
CKD and across different severity categories of CKD (Cox proportional hazards
regression models or parametric survival models will be used). Covariates that will be



used for adjustment include age, gender, race, blood pressure, diabetes, BMI, smoking,
education level and use of a lipid-lowering therapy.

3. Assessment of whether the associations between lipids and incident CHD differ by CKD
category (interaction terms between CKD category and lipid levels will be used).

4. In a sensitivity analysis we will determine whether the results of the analysis change by
excluding individuals on lipid lowering medications. Furthermore, alternative definitions
for the categorization of CKD will be used. Specifically, as was done recently, we will use
different markers for CKD separatelg (Cystatin-C, serum creatinine, urinary albumin-
Creatinine ratio) and in combination®, and assess whether inferences derived from the
main analysis (using a Cystatin-C based formula) change.

5. CHD incidence will be defined using a composite variable including definite or probable
myocardial infarction, a definite CHD death, or coronary revascularization. However,
separate analyses will be conducted using CHD death, and CHD (definite or probable
myocardial infarction) with and without coronary revascularization.
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Appendix 1 (Statistical Power)

For a HR of 1.2 in the risk of CHD per quatrtile increase in plasma lipids with 80% power, we
estimate a required sample size of 700 individuals. In ARIC visit 4, 922 individuals had an
eGFR of less than 60ml/min/1.73m?.

The estimation of the statistical power is based on the primary research question: Is the
association between plasma lipids and CHD different between individuals with normal kidney
function and those with eGFRcys<60/mI/min/m2. Our study may have a limited statistical
power for the comparisons across CKD severity categories (eGFRcys 45-60 and
eGFRcys<45).
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