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4. Rationale:

Reduced glomerular filtration rate (GFR) is a risk factor for end-stage renal
disease, cardiovascular disease and all-cause mortality. Cystatin C is an alternative
biomarker of kidney function with several physiological advantages over creatinine,
including a stable, tightly-regulated rate of appearance in the circulation, less affected by
muscle mass, and undetectable tubular secretion.? However, there are other non-kidney
related factors that affect cystatin C metabolism.

The cystatin C gene cluster polymorphism, rs13038305, was the index SNP in a
recent genome-wide association study of cystatin-based estimated glomerular filtration
rate (eGFRcys) conducted in over 12,000 individuals of European ancestry.® Each copy
of the T allele is associated with 6% increase in eGFRcys. However, this variant was not
associated with creatinine-based eGFR (eGFRcrea). Therefore, it is likely that
rs13038305 is related to cystatin C production, instead of kidney function.

We hypothesized that adjustment for this genetic effect on eGFRcys would
improve GFR estimation and meaningfully reclassify individuals across categories of
chronic kidney disease (CKD). We additionally sought to evaluate whether genotype-
adjusted eGFRcys has stronger associations with important adverse outcomes of CKD,
namely incident cardiovascular disease and death, which would be indicative of a
refinement in GFR estimation by eliminating genetic noise.

5. Main Hypothesis/Study Questions:

Adjusting eGFRcys for rs13038305 would improve GFR estimation and
meaningfully reclassify individuals across categories of CKD. We further hypothesize
reclassification to higher CKD risk category based on genotype-adjusted eGFRcys will
associated with higher risk of mortality and cardiovascular events.

6. Data (variables, time window, source, inclusions/exclusions):
Cohorts: CHS, ARIC, FHS, HABC
Individuals with self-reported white race, cystatin C levels and completed genotyping

Analysis Plan
1. Calculate creatinine-based eGFR and cystatin-C based eGFR using the recently
published CKD-EPI equations. *
2. Perform association analyses of rs13038305 with measures of kidney function
(eGFRcys and eGFRcrea).



3. Perform meta-analysis across the 4 participating cohorts to obtain the beta
estimate of the association of rs13038305 with eGFRcys based on the CKD-EPI
cystatin C equation.

4. Calculate a genotype-adjusted eGFRcys based on rs13038305 beta estimate from
the meta-analysis result in step 3.

5. Perform the following analyses in each participating cohort using unadjusted and
genotype-adjusted eGFRcys, then combine the results in inverse variance fixed
effect meta-analysis:

A. Net reclassication improvement (NRI) analysis® using eGFRcys categories at
cut points of 45, 60 and 90 using mortality or cardiovascular events as
outcomes

B. Survival analysis using proportional hazard model to compare the risk of
mortality or incident cardiovascular events among those reclassified based on
genotype-adjusted eGFRcys versus those with no reclassification. Incident
cardiovascular events include stroke, MI, CV death, excluding silent MI, TIA
and hemorrhagic CVA.
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