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3.  Timeline:
Data analysis will start immediately. A manuscript is expected to be prepared within
6 months.

4. Rationale:
Mitochondria are organelles that play an important role in the energy synthesis of cells.
Reduced mitochondrial DNA (mtDNA) copy number in peripheral blood has been



associated with risk factors of chronic kidney disease (CKD), including diabetes and
obesity™ 2 and linked to oxidative stress.® Higher levels of inflammation biomarkers,
which can be induced by oxidative stress, have been associated with kidney function
decline.*® It is unknown whether reduced mtDNA copy number will be associated with
kidney function decline independent of known risk factors of CKD.

5. Main Hypothesis/Study Questions:

Lower mtDNA copy number will be associated with adverse kidney outcomes, including
incident ESRD, CKD, kidney failure, and acute kidney injury (AKI), independent of
known risk factors of CKD.

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).

Study design: prospective cohort study
Inclusion criteria: Participants who consented to genetic study with available data on

mtDNA copy number (i.e. having been run on the Affymetrix genotyping array),
outcome variables, and covariates.

Outcomes: incident ESRD, CKD, kidney failure, and acute kidney injury

Predictor: Relative mtDNA copy number derived from A/B allele intensity of the
mitochondrial SNPs (n=119) in Affymetrix GWAS microarray. More detailed methods
were described in ARIC proposal #2335. Briefly, haploidy was assumed for all
mitochondrial SNPs. The median probe intensity difference between the A/B alleles
across all mitochondrial SNPs is taken as a measure of the relative mtDNA copy number
for each sample. In addition, principal components (PC) on probe intensities for both A/B
alleles were generated from a randomly chosen subset of 10,000 autosomal SNPs. The
relative mtDNA copy number is the residuals of the median probe intensity difference
adjusted for the first 20 PCs, age, sex, and study center.

Other variable of interest: age, diabetes, hypertension, eGFR, BMI, white blood cell
count, serum albumin at the visit where blood samples were used for the assay of GWAS
microarray, gender and race group.

Data analysis:
Relative mtDNA copy number will be categorized by quartiles.

We will use Cox regression to test for the association between relative mtDNA copy
number levels and kidney outcomes. The proportional hazard assumption will be
examined using time interaction term and plots of the estimated cumulative hazards.
Limitations:



1. The relative mtDNA copy numbers were derived from GWAS microarray data
from peripheral blood.
2. No albuminuria.
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