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3. Timeline: Analysis will begin upon receipt of the data and approval of the manuscript 
proposal. Manuscript will be written and submitted for ARIC Publications Committee review 
within one-three years of manuscript proposal approval. 
 
4. Rationale:  

Chronic kidney disease affects approximately 10% of the US population and is associated 
with elevated risk of progression to kidney failure, cardiovascular events, and premature 
mortality.1-7 African Americans face nearly four times the lifetime risk of kidney failure 
compared to Americans of European descent.8 Some of the excess risk is explained by specific 
variants in the APOL1 gene that are common in the populations with African ancestry.9 Multiple 
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studies established that two copies of the so-called “kidney risk variants” confer higher risk of 
kidney failure.9-11 Compared to African Americans with zero or one copies of these variants, 
African Americans with two variants have 2-5 fold higher risk of requiring kidney replacement 
therapy.12 Approximately 12% of the African American population has two risk variants. 

The life expectancy of a patient with kidney failure is lower than that with many types of 
cancers; thus, preventing progression to kidney failure is of utmost importance. Because kidney 
failure can take decades to develop, the US Food and Drug Administration has accepted markers 
of CKD progression as surrogates for kidney failure in clinical trials. Specifically, a 40% decline 
in eGFR and a comparison of eGFR slopes have been deemed “validated” and change in 
albuminuria deemed “reasonably likely” surrogate endpoints for kidney failure. In work to 
inform the US Food and Drug Administration’s designation, we showed that these outcomes 
were robustly associated with subsequent kidney failure and mortality. The link between these 
markers of CKD progression and other adverse outcomes, such as heart failure and myocardial 
infarction, is less established, as is the application in patients with and without the APOL1 
kidney risk variants. 
 
 
5. Main Hypothesis/Study Questions: 
 

1. Are individuals with APOL1 high-risk variants higher risk for surrogate endpoints (30-
40% decline in eGFR, increase in albuminuria) compared to individuals without high risk 
variants? 

2. Are surrogate endpoints for ESKD similarly associated with clinical endpoints with and 
without APOL1 high-risk variants? 

3. Are surrogate endpoints for ESKD similarly associated with CVD and death in 
individuals with and without APOL1 high-risk variants? 

 
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 & Study Population 
This study will be a longitudinal study of participants in the ARIC data set. Inclusion criteria for 
the study will be as follows: Participants must be African American and have had 1) APOL1 
genotyping; 2) GFR measures at least three years apart for the purpose of establishing eGFR 
decline and slope variables; and 3) follow-up for adverse events in the subsequent time period.  
 
Exposure 
eGFR decline and albuminuria stratified by APOL1 susceptibility 
 
Primary Outcome Measures 
Our primary outcome measure will be ESKD, CVD and mortality 
 
Secondary Outcome Measures 
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Our secondary outcome measures will be incidence or composites of subtypes of CVD, 
particularly heart failure, if power allows. We will also analyze all hospitalizations, if power 
allows. 
 
Additional Covariates 
Additional covariates include Demographics, Medical History (history of CVD, presence of 
hypertension, diabetes, smoking status), glucose levels, cholesterol levels, vital measurements 
(systolic and diastolic blood pressure, heart rate, body-mass index), and relevant medications 
(ACE inhibitors, ARBs, SGLT2-inhibitors, GLP-1RAs, MRAs) 
 
Statistical Analysis 
We will evaluate the incidence of surrogate endpoints before 3 years using both logistic and 
time-to-event analyses using the presence of APOL1 risk alleles as the primary exposures (both 
additive and recessive models). Then, we will shift our time zero to year 3 and evaluate whether 
each surrogate endpoint is associated with subsequent adverse events. This analysis will also be 
done using time-to-event methodology, adjusting for standard covariates taken at baseline, as per 
our standard surrogate analysis evaluation. In sensitivity analyses, we will also evaluate 
associations using competing risk regression. The adverse events will include: 1. CVD events; 2. 
ESKD; 3. Death. The surrogate endpoints will include 30% decline in eGFR, 40% decline in 
eGFR, and change in albuminuria: each of these “exposures” will be coded according their status 
before year 3. 
 
We will perform our analyses at the individual cohort level and, where indicated, meta-analyze, 
as we are planning to do similar analyses in CRIC and AASK. 
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manuscript is not submitted for ARIC review at the end of the 3-years from the date of the 
approval, the manuscript proposal will expire. 
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