Alcohol and early atherosclerosis in the CARDIA study:

A proposal

Investigators: Mark J. Pletcher, MD MPH, Paul D. Varosy, MD, Catarina Kiefe, MD PhD, other CARDIA investigators, Stephen Hulley, MD

Specific Aims:

1) To determine whether lifetime alcohol consumption is associated with presence of coronary artery calcification in young/middle-aged adults

2) To determine whether any relationship between alcohol consumption and coronary artery calcification is confounded or mediated by standard coronary artery disease risk factors, body mass index, physical activity, education, income levels, C-reactive protein or fibrinogen levels

3) To determine whether any relationship between alcohol consumption and coronary artery calcification is different between Blacks and Whites, or between women or men

4) To determine whether current alcohol consumption is associated with C-reactive protein or fibrinogen

Significance:

While alcohol has numerous deleterious health effects, it appears that moderate alcohol consumption is associated with low rates of coronary heart disease1.  The mechanism of this effect is unclear.  Alcohol consumption increases high-density lipoprotein cholesterol levels2, which should protect against atherosclerosis, but also increases blood pressure3, 4.  Alcohol also appears to be associated with alterations in platelet function5, and markers of systemic inflammation such as C-reactive protein6, and thus could prevent coronary heart disease events through a non-atherosclerotic mechanism.  Furthermore, associations between alcohol use and decreased risk of coronary heart disease events may be confounded by unmeasured factors.  Direct assessment of the association between alcohol use and presence and degree of atherosclerosis may help clarify the mechanisms by which alcohol consumption is associated with low rates of coronary heart disease events.  

Several previous studies have attempted to measure the association between alcohol consumption and surrogate markers of atherosclerosis.  One recent cross-sectional study showed no relationship between alcohol consumption and prevalence of carotid atherosclerosis, as measured by carotid ultrasound7.  Another demonstrated no association between alcohol consumption and coronary artery calcification8.  Patients in this study were relatively old, had higher than average coronary heart disease risk, and were mostly white men.  Current consumption of alcohol was measured once, and at the same time as coronary artery calcification.  No published studies have investigated the relationship between estimated lifetime exposure to alcohol and early atherosclerosis.

We propose to examine the association between lifetime alcohol exposure and early atherosclerosis, as measured by coronary artery calcification, as well as markers of systemic inflammation, in relatively young black and white women and men followed for 15 years as part of the CARDIA study.

Study design:

This is an observational cohort study among subjects enrolled in the Coronary Artery Risk Development in Young Adults (CARDIA) cohort study.

Study subjects:

At the fifteen-year follow-up examination, coronary artery calcium scores were measured in 2856 subjects who were healthy black and white women and men aged 18-30 years at the time of enrollment in CARDIA in 1985-1986.

Primary predictor variable: 

Lifetime alcohol consumption will be estimated using the following algorithm:

1) Calculate the number of milliliters of alcohol consumed per week based on number of each type of alcoholic beverage consumed per week (X07WINE, X07BEER, X07LIQR), and the number of milliliters per beverage type (17.02, 16.7, and 19.09, respectively9), at each visit

2) Multiply the number of milliliters/week consumed by the number of weeks consuming at that level; assume changes between exams in amount of alcohol consumed occurred halfway between exams

3) Assume current drinkers at baseline exam started drinking when they were 21, or 1 year prior to the exam, whichever is further in the past

4) For past drinkers at baseline/Year 2: Make same assumption about starting time; use the average of (A07YRAGO/B07YRAGO) for stopping time; use the average of (A07USNUM/B07USNUM) for the average number of drinks/week; use (A07PSWNE/B07PSWNE, A07PSBER/B07PSBER, A07PSLIQ/B07PSLIQ, A07PSOTH/B07PSOTH) to weight the number of drinks by the #milliliters/drink, as above  

Alternately, we will look at:

Estimated lifetime alcohol consumption, as calculated using a mixed random and fixed effects model to obtain the best integrated estimates using available data.
Current alcohol consumption, calculated based on the year 15 data (or based on year 5 data, when used for the fibrinogen outcome), according to a) above;

Never, Ever, or Current alcohol consumption, based on year 15 current use data (F07DRINK), drinking behavior from previous exams (X07DRINK), and past drinking behavior from baseline and year 2 (A07NODRK, B07NODRK);

Primary outcome variable:

Coronary artery calcium (Any vs. none), measured at year 15

Alternately, we will look at:

Coronary artery calcium score (log(score+1))

Secondary outcome variables:

C-reactive protein levels, measured at year 15

Fibrinogen levels, measured at year 5

Confounding/mediating/modifying variables:

Static variables:

Age at year 15
Race

Gender

C-reactive protein levels at year 15
Fibrinogen levels at year 5
Family history of premature coronary artery disease
Time-dependent variables (primary analysis will use values at year 15; secondary analyses will use time-integrated estimates obtained with mixed random and fixed effects modeling):

LDL cholesterol

HDL cholesterol

Blood pressure (systolic, diastolic, any history of hypertension)

Cigarette smoking (cigarettes/day, any smoking)

Diabetes (fasting glucose, history of diabetes)

Body mass index

Physical activity

Education

Income
Analytic approach:

Bivariate relationships between alcohol consumption and coronary artery calcification will be examined and reported.  Next, a logistic regression model will be constructed with presence of coronary artery calcium as the outcome variable.  The effect of alcohol consumption on the outcome will be examined before and after addition to the model of each possible confounder/mediator.  Interaction terms between alcohol consumption and gender and race will be examined.  A final model will be presented, forcing standard coronary disease risk factors, as well as age and gender, into the model.  Based on the bivariate relationships and the modeling process, we will attempt to make inferences about the nature of any association between alcohol and coronary artery calcification.  Secondary analyses taking into account each exam-specific measurement of time-dependent covariates with a mixed random and fixed effects model will also be performed.

Power calculations:

For the simple case of using a dichotomized alcohol predictor, our null hypothesis is that current regular alcohol use is not associated with a difference in the prevalence of coronary artery calcium.  Assuming a prevalence of 70% regular alcohol consumers versus 30% occasional, past, or never drinkers in the CARDIA study9, overall prevalence of coronary artery calcification of 10% at year 1510, 2-sided alpha of 0.05, and a sample size of 2856, we will have 80% power to detect a difference in coronary artery calcification prevalence of approximately 3.5%.

Cost:

This is an analysis of variables already collected by the CARDIA study.  A general medicine fellow at the University of California, San Francisco (MJP), will perform the data analysis and document preparation.  The primary cost to the CARDIA study will be the manuscript verification process.

Human subjects issues:

Any data sets received from the CARDIA study that might include personal identifiers will be kept in locked storage or on a secure computer hard disc.
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