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4. Rationale:

The purpose of this study is to investigate the relationship between glycemic control and
coronary heart disease (CHD) in persons with and without diabetes. Hemoglobin Alc (HbAlc)
reflects long-term glycemic control and is more stable compared to fasting glucose levels. In
persons with diabetes, HbA1c is related to the development of microvascular disease and is at the
center of the clinical management of hyperglycemia. Although there is evidence that HbAlc is
also associated with cardiovascular outcomes in persons with diabetes (1), this relationship is
controversial (2).

Non-diabetic individuals with impaired glucose tolerance or borderline hyperglycemia
have an elevated risk of cardiovascular diseases (3;4). Indeed, it seems likely that if chronic
hyperglycemia is important in the pathogenesis of coronary heart disease that any such
relationship would extend to those individuals with elevated HbAlc levels, but without a
diabetes diagnosis. In persons without diabetes, several recent studies have shown that HbAlc
predicts cardiovascular disease events independently of known cardiovascular disease risk
factors (5-7). However, previous prospective studies of cardiovascular events in non-diabetic
populations have not included information on fasting glucose and thus could not exclude the
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possibility that persons with undiagnosed diabetes remained in the study population. Two
previous studies (8;9), including one in ARIC (8), have shown a relationship between HbAlc
and atherosclerosis in persons without diabetes. In summary, chronic hyperglycemia has been
hypothesized to play an important role in contributing to coronary heart disease in both diabetic
and non-diabetic individuals, but there is little consensus in the literature about the extent to
which glycemic control is related to heart disease risk.

5. Main Hypothesis/Study Questions:
We hypothesize that HbA1c will be independently associated with incident CHD in both
diabetic and non-diabetic individuals.

6. Data (variables, time window, source, inclusions/exclusions):

Data Source and Study population

This manuscript will be based on an analysis of data from ARIC Ancillary Study # 2003.5,
“Glycemic Control (HbALc) as Visit 2 as a Predictor of Coronary Heart Disease, Kidney
Disease, and Incident Diabetes.” The study population will consist of all incident CHD cases
with follow-up through the year 2000 and the ARIC visit 2 CHD cohort random sample.

Case-cohort Visit 1 Exclusions:

« Prevalent or missing CHD history at Visit 1

« TIA/stroke history at Visit 1

« Race not African American or White

« African American at Minnesota and Washington Co. field centers
Additional Visit 2 Exclusions:

« Subject not seen at Visit 2

« Self-reported stroke/TIA history at Visit 2

« Incident CHD between Visit 1 and Visit 2

« Incident stroke between Visit 1 and Visit 2

Exposure: Hemoglobin Alc

We measured hemoglobin Alc (HbAlc) from ARIC visit 2 stored whole blood samples as part
of ARIC Ancillary Study # 2003.5, “Glycemic Control (HbA1c) at Visit 2 as a Predictor of
Coronary Heart Disease, Kidney Disease, and Incident Diabetes.” HbAlc data are available for
over 5,400 ARIC participants, including all post-Visit 2 incident CHD cases through 2000 and
the visit 2 cohort random sample.

Qutcome: Incident CHD

This manuscript will summarize the relationship between HbAlc and incident CHD events
through the year 2000. We will conduct a case-cohort analysis using the visit 2 cohort random
sample and all incident CHD cases (IN_01SP).

Other variables of interest

Covariates will include sociodemographic characteristics (age, sex, race, education), behavioral
chacteristics (smoking, physical activity, alcohol consumption), anthropometry (body mass
index, waist-hip ratio), blood pressure (including blood pressure-lowering medications), and
lipid parameters (HDL cholesterol, LDL cholesterol, triglycerides).




Data Analysis
Weighted crude and adjusted means and proportions of variables of interest by CHD status will

be calucated using the WADJPROP and WADJMEANS SAS macros. Adjusted hazard ratios
and their 95% confidence intervals for the time to development of CHD will be computed using
a weighted Cox proportional hazards model, accounting for the ARIC visit 2 weighted case-
cohort sampling design using the Barlow SAS V8 macro (BARLOWV8). We will perform the
analyses stratified by diabetes status.

Defining Diabetes

Persons will be classified as diabetic on the basis of a fasting glucose greater than or equal to 126
mg/dL, a non-fasting glucose greater than or equal to 200 mg/dL, a self-reported physician
diagnosis, or treatment for diabetes at either the first or second ARIC examination. Reliance on
this sensitive definition of diabetes is important to exclude the possibility that any observed
association in the non-diabetic group is being driven by persons with undiagnosed diabetes. In
persons with diabetes, the rationale for using a definition of disease with inherently low
specificity to define this group is that it will result in a more conservative estimate of the true
effect of HbAlc on CHD, if any, in persons with diabetes.

Other Factors Influencing Glycemic Control: Insulin, Diabetes Medication Use, Diabetes
Duration, and Fasting Glucose Level

The relationships between HbA1c and fasting insulin, fasting glucose, glucose-lowering drugs
(in diabetics), and diabetes duration will be explored. However, we do not anticipate including
these factors in the final multivariable models as they are directly related to glycemic control and
inclusion would result in over-adjustment.

Power

Power calculations using a fixed sample size of 290 persons with diabetes suggest that we will
have 80% power to detect a relative risk estimate of 1.50 to 1.80 for HbAlc > 7% vs < 7% in the
diabetic group. Based on a sample size of 1,253 non-diabetics, we will have 80% power to
detect a relative risk estimate between 1.27 and 1.40 in for HbAlc > 5% vs < 5% in this
population.
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