Mark Pletcher, Assignment 4
The Prevention Of Premature Atherosclerosis in Young Adults (POPAYA) Trial
Study Design Overview
The POPAYA Trial is a randomized, double-blinded placebo-controlled trial designed to test whether Atorvastatin 10 mg pills, taken daily (versus placebo) reduce the prevalence of coronary calcification 5 years after initiation among young adults with low-density lipoprotein (LDL) cholesterol levels between 130-189 mg/dl.  Study subjects will be identified through query of electronic health records, recruited by email, letter or phone call, provided study medication by mail, and then invited for coronary calcification scans at the end of follow up.
Measurements
Overview: To keep costs low for this large randomized controlled trial, we will keep required measurements to a minimum, and focus our efforts, after identifying and enrolling participants, on delivery of the intervention and measurement of the primary outcome: coronary calcification.  Other measurements, collected for the purpose of assuring comparability of the two study arms and exploring effect modification in subgroup analysis, will be obtained primarily via query of electronic health records.  Below we describe the Intervention and Control, and measurements of the primary outcome: coronary calcification.
Intervention: Participants randomized to the intervention arm will receive Atorvastatin 10mg tablets by mail (a 3 month supply every 3 months), with directions to take the medication by mouth once a day.  They will also receive brief reminder messaging by text message or email (patient’s preference) with assessments of compliance.
Control: Participants randomized to the placebo arm will receive identical placebo tablets, identical instructions, and identical reminder messages and compliance surveys.
Primary Outcome: Prevalent coronary calcification will be assessed during a 6 month window 5-5.5 years after randomization.  Coronary calcification will be measured at dedicated study sites in California and Florida using a protocol for research-grade measurement of coronary calcification developed for cardiovascular cohort studies (e.g., the Coronary Artery Risk Development in Young Adults (CARDIA) Study).  This entails two sequential scans using either an electron beam or multi-detector electrocardiographically-gated cardiac computed tomography scanner.  Image analysts blinded to randomization assignment and paired scan results will calculate a total coronary calcium score using a modified Agatston method1, with select over-reading by an expert physician in cardiovascular imaging.  An Agatston score greater than zero (vs. zero) will indicate presence (vs. absence) of coronary calcification.  In cases where the presence/absence determination is discordant, reviewers will review the case together and come to a consensus decision.  Image analysts will receive standard training including certification on a set of standard scans, and follow procedures specified in an operations manual, including use of a “standard phantom” for calibration.
1.	Agatston AS, Janowitz WR, Hildner FJ, Zusmer NR, Viamonte M, Jr. and Detrano R. Quantification of coronary artery calcium using ultrafast computed tomography. J Am Coll Cardiol. 1990;15:827-32.
The Statin Duration Study
1-Page Outline
Research Question: Is shorter duration of statin therapy (i.e., initiation later in life) associated with myocardial infarction among middle-aged statin users with and without a recent myocardial infarction, matched on pre-statin cholesterol level and lifetime atherosclerotic cardiovascular disease risk?
Significance: 1) Atherosclerosis starts early in life (young adulthood or earlier); 2) Cumulative exposure to high LDL cholesterol levels is associated with later life atherosclerosis (estimated by measurement of coronary calcification) and coronary heart disease events; 3) Statins lower LDL levels and reduce cardiovascular events in middle-aged and older adults; but 4) It is unclear if starting statins early in life (e.g., young adulthood, when short-term risk of myocardial infarction is negligible) would lead to a reduced risk of myocardial infarction in middle age.
Study Design: Case-Control Study
Study Subjects: Statin users age 40-60 years hospitalized during the previous year for acute myocardial infarction and using statins for at least 1 year prior to that (Cases) versus statin users without acute myocardial infarction matched on sex, statin potency (using a standard equivalency table), estimated pre-statin LDL level (within 15 mg/dl), age (within 5 years), and 10-year atherosclerotic cardiovascular disease risk (within 3%) (Controls).  
Sampling Strategy: Eligible cases and matching controls for each case will be identified through query of electronic health records, and then randomly sampled to achieve the target sample size (with a ratio of 2 controls per case).
Primary exposure: Duration of statin therapy (weighted by average estimated adherence) will be assessed by a combination of electronic health record query and telephone interview of study subjects and/or proxies. 
Primary outcome: Case vs. Control status, as defined above
Additional exposures: Standard cardiovascular risk factors, statin potency and type
Primary null hypothesis: There is no difference in the duration of statin therapy between middle-aged statin users suffering a myocardial infarction vs. matched controls
[bookmark: _GoBack]Sample size plan: With 2-sided alpha set at 0.05, a sample size of 100 cases and 200 controls would give us 80% power to detect a difference in statin duration of 0.69 years if the standard deviation of statin duration were 2 years.
