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4. Rationale:  
 

As part of a large collaboration in the Chronic Kidney Disease Biomarkers Consortium 
and the field of aptamer-based proteomics, our research group has been working closely with 
investigators from the Chronic Renal Insufficiency Cohort (CRIC) Study to understand 
proteomic risk prediction for cardiorenal disease in participants with chronic kidney disease 
(CKD).  Recently, using large-scale, aptamer-based proteomics, investigators from the CRIC 
study have developed proteomic risk models for incident atrial fibrillation among individuals 
with CKD.  The protein and clinical models will be transferred from the University of 



 
 

 

Pennsylvania’s Biostatistics group to our research team, and we hope to validate them in the 
ARIC subset of individuals with CKD.  In additional analysis, we will evaluate the list of 
proteins from CRIC that are independently associated with incident atrial fibrillation after 
multivariable analysis.  Specifically, we will “look-up” these proteins and their hazard ratios for 
associations with incident AF.   

 
ARIC has evaluated proteomics across multiple study visits using the same version of the 

SomaScan platform.  The development of the SomaScan proteomics assay affords the 
opportunity to screen nearly 5000 soluble plasma proteins in search of novel, potentially 
modifiable risk factors.   

 
Developing novel models of cardiorenal risk in CKD patients remains a research priority.  

Multiple studies have demonstrated the strong, independent associations between chronic kidney 
disease (CKD) and the development of atrial fibrillation (AF).1-5  Many of these studies have also 
demonstrated that the combination of CKD and AF leads to a higher risk of thromboembolic 
complications and heart failure than either condition alone. Unfortunately, clinical prediction 
models such as the CHARGE-AF risk score are limited to the general population and are not 
specific to CKD patients.6  

 
In this manuscript, we hypothesize that large-scale proteomics will identify novel 

biological markers that are associated and predictive of incident atrial fibrillation in individuals 
with CKD.  We also hypothesize that proteomic models will be superior to clinical models for 
predicting AF.   
 
5. Main Hypothesis/Study Questions: 

 
Aim 1: Among participants with chronic kidney disease, we aim to evaluate prediction measures 
of proteomic risk models, which were derived in the CRIC study, for incident atrial fibrillation. 
 
Aim 2: Among participants with chronic kidney disease, we aim to evaluate prediction measures 
of clinical risk models (CHARGE AF) for incident atrial fibrillation. 
 
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: We will conduct a prospective analysis of the ARIC cohort.  Since our proteomic 
and clinical risk model are evaluating incident AF outcomes over 5 years, we will use study visit 
3 and visit 5 as baseline. We will have follow-up through December 31, 2019. 
 
Study Population: The study population will include all members of the ARIC cohort with 
available SOMAscan data, consent to participate in cardiovascular research, and eGFRcrcys<60 
ml/min per 1.73 m2 at visit 3 or visit 5.  The analysis will exclude those with a history of atrial 
fibrillation.  Further, the analysis will exclude those with ESKD at the study visit. 
 



 
 

 

Exposure: We will use select protein levels as the primary predictor. Proteins will be scaled to 
the median absolute deviation (MAD) and centered on the median of the training (CRIC) dataset, 
with outliers > 5 MAD units removed. 
 
Outcomes:  
 The main outcome is incident AF.  Incident AF will be evaluated over a 5-year time 
horizon.  
 
Statistical Analysis: 
 Baseline characteristics of the study sample will be tabulated for each of the aims.  
Characteristics of interest include age, sex, race, study center, systolic blood pressure, diastolic 
blood pressure, diabetes, hypertension, anti-hypertension treatment, height, weight, current 
smoking, total cholesterol, HDL, eGFR, and albuminuria.  We will also assess for any history of 
heart failure, coronary heart disease / MI, or stroke.  We will also assess electrocardiographic 
features including the PR interval and left ventricular hypertrophy (by electrocardiogram) 
obtained from the ECG corresponding to the time of proteomic measurements. 
 
 We will test the models for incident AF using the proteomics (17 proteins) and CHARGE-
AF risk scores (simple and augmented) in the respective study sample. Harrel’s C-statistics will 
be used to evaluate the discrimination of the models, and calibration will be evaluated by plotting 
the observed vs. predicted risk by quintile of predicted risk in each study population. We will use 
the Greenwood-Nam-D’Agostino test to tet for significant deviations. 
 
Limitations:  
 SOMAscan provides aptamer levels, which may not perfectly correlate with protein levels. 
The absolute risk of outcomes may differ substantially between CRIC and ARIC, which can 
affect calibration.   
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