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3. Timeline:

Dr. Pankow has previously established a case-cohort study within ARIC to
investigate inflammatory markers and risk of incident type 2 diabetes. The current
proposal aims to expand Dr. Pankow’s ancillary study to incorporate one additional
analyte- plasma ferritin. Laboratory analyses of the ancillary study plasma samples for
ferritin are expected to be completed by December 2003. An additional six months is
anticipated for data analyses and manuscript preparation.

4. Rationale:

Diabetes is associated with iron overload, including hemochromatosis (1) as well
as secondary iron overload due to repeated transfusions.(2) Below the standard cutoffs
for defining iron overload, there has been an ongoing debate as to whether tissue iron
levels at the high end of the normal range may also be associated with increased risk of
diabetes.(3)

Several recent epidemiological studies have suggested that elevated iron stores
below the range of hemochromatosis may be associated with diabetes. In a large cross-



sectional study using data from NHANES III, elevated serum ferritin was associated with
an increased risk of newly diagnosed diabetes.(4) Similarly, in a cross-sectional study of
Finnish men, both fasting insulin and glucose levels were elevated in men with high
concentrations of serum ferritin.(5) More recently, using the same Finnish population
and a prospective study design, participants with elevated iron stores, assessed by serum
ferritin, were 2.4 times more likely to develop diabetes.(6) Overall, the majority of
studies in this area have been cross-sectional in design, suggesting that there is a clear
need for well-designed prospective studies that can accurately determine the temporality
of this association.

There are several biological mechanisms proposed to explain the potential
association between iron and diabetes risk, including the pro-oxidant capabilities of iron
which may affect insulin action and total body disposal of glucose(7), and the possibility
that excess iron may interfere with the ability of insulin to suppress hepatic glucose
production.(8)

Although there are a number of potential markers of iron status, few are feasible
for use in epidemiological studies. Ferritin is sensitive throughout the range of iron
levels from deficiency to overload. This measurement is inexpensive, requires a small
amount of sample and is highly specific.(9) However, a limitation of this measure is that
ferritin is an acute phase reactant which implies that studies of ferritin and diabetes need
to also incorporate sensitive markers of inflammatory status such as CRP. Although
several other biomarkers of iron could potentially be measured in plasma, including the
transferrin receptor or transferrin saturation, these assays would require a significantly
larger amount of plasma volume which is not practically feasible for the proposed study.

ARIC provides an excellent opportunity to explore these associations
prospectively. Plasma ferritin will be measured from samples collected at baseline. CRP
and other markers of inflammation were also measured at baseline as a component of Dr.
James Pankow's ancillary case-cohort study of inflammatory risk factors for Type 2
diabetes.

5. Main Hypothesis/Study Questions:
Plasma ferritin is positively associated with progression to incident type 2 diabetes.
6. Data (variables, time window, source, inclusions/exclusions):

Lab analysis of plasma ferritin will be performed by the Central Lipid Laboratory
at Baylor. Ferritin will be determined using a standard micro elisa-ferritin assay, adapted
for the Hitachi analyzer. The amount of plasma requested by the laboratory for ferritin
analysis is 10 pl. Data analysis will be performed by Megan Jehn and Eliseo Guallar at
Johns Hopkins Bloomberg School of Public Health. Ferritin will be analyzed as both
continuous and categorical variables, using methods appropriate for case-cohort designs.

Independent Variable: Plasma Ferritin

Dependent Variable: Incident Type 2 Diabetes

Covariates: fasting glucose (visit 1-4), fasting insulin (visit1-2), lipids (visit 1-4), CRP
and other inflammatory markers (visit 1) anthropometric data, age, gender, center, race,



diabetes, blood pressure, disease status, smoking status, physical activity, medication,
FFQ, IMT (visit 1-4).
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The lead author of this manuscript proposal has reviewed the list of existing ARIC
Study manuscript proposals and has found no overlap between this proposal and
previously approved manuscript proposals either published or still in active status.
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11.
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Title: Dietary Iron and Atherosclerosis

Writing Group: Stolzenberg (lead), Nieto

Manuscript #231- published
Title: Ferritin and Carotid IMT
Writing Group: Marisa Moore(lead), Aaron Folsom, John Eckfeldt
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Title: Hemochromatosis gene polymorphism and incident CHD
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Manuscript preparation is expected to be completed in one to three years. If a
manuscript is not submitted for ARIC review at the end of the 3-years from the date of
the approval, the manuscript proposal will expire.
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