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3. Timeline: 
We plan to analyze the ARIC data during 2021 (by October) and resubmit the manuscript to a 
journal by February 2022. 
 
4. Rationale:  
We have developed a dynamic treatment regime estimator for a multi-stage treatment setting that 
optimizes patient survival time. The ARIC study with observational data on multi-stage 
treatments, patient history information at each stage, and time-to-event outcomes (time to 
cardiovascular disease events and time to all-cause mortality) would provide an excellent 
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example of how the new method works. Through this data analysis component, we want to 
illustrate the performance of the method in comparison with the other existing methods. 
 
5. Main Hypothesis/Study Questions: 
We will investigate whether applying the aforementioned precision medicine framework would 
provide benefit to the risk group in terms of postponing their failure time. The method finds the 
optimal policy that gives physicians or patients a treatment recommendation based on the 
available patient information at each visit so that the time to cardiovascular disease events (and 
all-cause mortality time as the second question) is maximized, where treatment is to be defined 
in #6 below. The main aim of this ARIC data analysis is to compare our new method with 
existing methods in terms of their policy values, defined as the mean outcome assuming 
everyone follows the policy. 
 
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). 
The new method is flexible in terms of the study design—this method allows randomized trial 
and observational data with sufficient covariates to minimize the effects of potential 
confounders—although multiple clinic visits are required for each person to have the best 
manifestation of the method.  We realize that the ARIC study is observational, and plan to use 
information on medications that was collected at each study visit. 
The outcomes of interest include 1) time to cardiovascular disease events and 2) time to all-cause 
mortality. The conditions for which treatments will be considered are risk factors for 
cardiovascular disease, such as hypertension, hypercholesterolemia, and diabetes.  Participants 
with and without these conditions are needed. Censoring and missing covariate information are 
allowed. We will consider either single risk factor that is being treated or a combination of 
multiple factors. 
In addition to information on medication use collected at ARIC study visits, auxiliary data may 
include baseline information on demographics (e.g., age, race, sex, education), behavioral factors 
(e.g., smoking habits)., and measurements such as weight, BMI, blood glucose level, blood 
pressure (systolic and diastolic), and serum cholesterol level (LDL, HDL) obtained at each clinic 
visit. 
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approval, the manuscript proposal will expire. 
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