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4. Rationale:

Traditional cardiovascular risk factors, although associated with sudden cardiac
death in persons without any evidence of prior cardiovascular disease, lack predictive
power necessary for prevention (1). The consistently high proportion of total CHD
mortality attributed to sudden cardiac deaths (2) necessitates development of studies
aimed at identifying specific risk factors and characterization of populations at elevated
risk.

Recent data from the Framingham study suggest an increase in the prevalence of
Type 2 diabetes by decade of cardiac death from 1950 until 1999, with a greater increase
in prevalence of diabetes observed among victims of sudden cardiac death relative to that
of victims of coronary heart disease death preceded by a diagnosis of CHD or CHF (3).
In the present study we propose to use the recently validated incidence of sudden cardiac
death in the ARIC and CHS cohorts to address a possible etiologic basis for this
suggested difference in trends.

In several studies, Type 2 diabetes mellitus, a clinical condition with an
established inflammatory basis (4), has been found to be associated with a higher relative
risk of sudden cardiac death as compared to non-sudden cardiac death (5-7). Although
those studies highlighted the possibility of a more specific association of diabetes with
sudden cardiac death, limitations inherent in study design necessitate further studies that
would confirm, or refute, those observations. Specifically: the case-control design of the
study by Jouven et al. (7) did not allow for a prospective analysis of diabetes as a risk
factor and in the Paris Prospective Study I (5, 6) the number of cases of diabetes
associated with sudden cardiac death, or with fatal myocardial infarction (the comparison
category) was very small. Furthermore, given an observed gender-related difference in
the association of diabetes with sudden cardiac death, the all-male design of the latter
study did not allow for a comprehensive analysis of the association.

In a study based on the Physicians Health Study, Albert et al. (8) examined possible
association of C-reactive protein (CRP) and the incidence of sudden cardiac death. Even
though this was a small nested case control study, the positive association of CRP with
incidence of sudden cardiac death was statistically significant. To our knowledge, this
study is the only one that addresses possible associations of inflammation and sudden
cardiac death; however the small number of cases, lack of comprehensive adjustment for
obesity-related characteristics, and smoking status, as well as a selective study population
(men only, study participants treated with aspirin) preclude its representativeness.

The premise of this proposal is that stratification of risk of sudden cardiac death by
levels of inflammation may potentially allow for better identification of at-risk
populations. A recently published study by Reinier et al. (9), indicates that low
neighborhood socioeconomic status may be associated with higher incidence of sudden
cardiac death. Data from studies examining socioeconomic status and incidence of Type
2 diabetes (10, 11) suggest an association of lower social position and related health



behaviors and exposures with development of type 2 diabetes. Those studies indicate a
need for further, more detailed analyses of sudden cardiac death in the context of
inflammation and associated clinical conditions, such as type 2 diabetes.

In this study we would like to use recently validated data from the ARIC and CHS
study cohorts concerning incident cases of sudden cardiac death to examine the
association of baseline and incident type 2 diabetes with incidence of sudden cardiac
death. In addition, we will assess the effect of baseline inflammatory burden, as
determined by baseline levels of fibrinogen and white blood cell count, on the found
association as well as independently. Association of fibrinogen and white blood cell
count with coronary heart disease events has been validated in numerous long-term
prospective studies (12). Association of those measures of acute phase reaction
specifically with incidence of sudden cardiac death has not been established.
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5.  Main Hypothesis/Study Questions:

1. Type 2 diabetes mellitus is associated with an increased relative risk of sudden
cardiac death. This association is greater for sudden cardiac death as compared to
cardiac death related to know cardiac causes.

2. The association of baseline Type 2 diabetes with incidence of sudden cardiac
death can be explained partially by elevated levels of markers of inflammation
(fibrinogen, white blood cell count).

3. Elevated levels of fibrinogen and white blood cell count are associated with an
increased risk of sudden cardiac death.

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).

1. Study population: Data from the ARIC study cohort will be used in this analysis.
We performed a power analysis and found that the number of incident sudden
death cases in the ARIC cohort (321) is sufficient to detect a hazard ratio of 1.6
with a power of 90% and 95% confidence.

2. Definition of sudden cardiac death: sudden cardiac death will be defined as
proposed by Reynolds Project (MS#1086r) to be “death adjudicated by a
physician panel to be a sudden, pulseless condition without a known non-cardiac
cause, or death certificate codes indicating death due to underlying heart disease
that occurs outside the hospital or in the emergency department”.

3. Baseline variables: gender, race, BMI, waist-hip-ratio, fibrinogen, white blood
cell count, albumin, diabetes status, fasting glucose levels, smoking status
(current, former, never), pack-years of cigarettes, physical exercise, individual
measures of socioeconomic status (income level, education), diabetes
medications, anti-inflammatory medications.

4. Type 2 diabetes status past baseline will be defined on the basis of information
obtained at times determined by the dates of follow-up visits of the ARIC study.
Analysis: Multivariate Cox proportional hazard regression with time-varying
covariates. Diabetes exposure will include cases of type 2 diabetes diagnosed at
baseline and at follow-up visits.
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