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4. Rationale:  



 

Acute kidney injury (AKI) is a common condition – an order of magnitude more common 

than end stage renal disease, for example – with devastating outcomes.1-4 Short-term 

mortality rates in hospitalized AKI can be as high as 40 to 60%,5-7 and AKI survivors 

experience twice the long-term mortality of similar patients without AKI.8 Known risk 

factors for AKI include age, chronic kidney disease, diabetes, and hypertension; however, 

other putative determinants of AKI have not been studied. 

 

The relationship between chronic kidney disease (CKD) and AKI is incompletely 

described: while reduced kidney function at a specific point in time is associated with the 

subsequent development of AKI, little is known regarding the nature of its association. 

For example, no population-based studies have explored the relationship between 

glomerular filtration rate decline and AKI. Similarly, it is not known whether genetic risk 

factors implicated in the development of CKD – specifically, genetic variants of APOL1 

in African-Americans9, 10 and the E-1 haplotype of the MYH9 gene in European-

Americans11 – hold similar import in AKI development. The association between CKD 

and AKI may be confounded by several factors, such as serum urate levels, elevated 

blood pressure, and the use of certain medications. For serum urate, a genetic urate risk 

score exists, which may help distinguish the confounded relationship of uric acid and 

CKD. 

 

5. Main Hypothesis/Study Questions: 

 

Specific Aim 1: Estimate the association of eGFR decline and the incidence of AKI. 

Hypothesis: Participants with a more rapid decline in eGFR are at higher risk of 

subsequent AKI. 

 

Specific Aim 2: Explore putative genetic determinants of AKI. 

Hypothesis: Known CKD risk variants are also associated with AKI. Genetic urate score 

is associated with the development of AKI.  

 

Specific Aim 3: Describe additional modifiable and non-modifiable risk factors for the 

development of AKI. 

Hypothesis: Serum urate is associated with the development of AKI, independent 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). 

 

We propose to use all ARIC participants free of CKD Stage 5 (eGFR<15 ml/min/1.73 

m
2
) at visit 1 with measured baseline covariates who consented to the CVD cohort 

surveillance (and genetic study, for specific aim 2). We will also perform sensitivity 

analysis excluding participants with CKD Stage 3 and 4 (eGFR<60 ml/min/1.73 m
2
). For 



Aims 1 & 3 (which will utilize Visit 4 data), participants with an antecedent (between 

Visits 1 & 4) AKI event will be excluded.  

 

Tested exposures will include serum urate concentration (measured with the uricase 

method at visits 1, 2, and 4), change in eGFR (estimated between Visits 1 and 4 using the 

CKD-Epi equation and standardized, calibrated serum creatinine), genetic urate score, 

genetic CKD score, and previously described CKD genetic risk variants (e.g., APOL1, 

MYH9). In addition, we will perform a genome-wide association study (GWAS) to 

assess the association of other regions of genotypic variation with AKI.  

 

The outcome will be incident AKI, defined as the presence of one of the following labels 

in the diagnosis coding: International Classification of Diseases, 9th Revision, Clinical 

Modification (ICD-9-CM) codes 584.5 to 584.9 or 10th Revision, Clinical Modification 

(ICD-10-CM) codes N17.0 to 17.9. This definition (used in previous publications12-14) 

encompasses patients who were hospitalized with AKI, by abstracting the candidate ICD 

codes from the listed discharge diagnoses, as well as those who died with AKI, by 

abstracting ICD codes from listed causes of death on the death certificate. Dr. Grams is 

also working on an ancillary study to ARIC to examine the validity of AKI ICD-codes 

versus hospitalization records.  

 

Data will be analyzed using Cox proportional hazards models; associations will be 

estimated using adjusted hazard ratios. All analyses will be adjusted for center, 

demographic variables, as well as baseline diabetes, hypertension, and coronary heart 

disease. CKD and its key markers (eGFR and albuminuria) will be important risk factors 

for AKI, which are also strong determinants of hyperuricemia. We will examine 

associations before and after controlling for these CKD markers. We will explore 

interactions, including effect modification by sex, race, and medication use.  

 

Potential limitations of this analysis include those inherent in all observational studies of 

AKI: residual confounding, variable sensitivity and specificity of ICD-9-CM codes for 

true AKI events, the competing risks of death and end stage renal disease.  
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