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I read with fascination the article by
Ellervik et al. (1) demonstrating the in-
creased risk of both type 1 and type 2

diabetes associated with elevated transfer-
rin saturation levels. In accord with this,
I previously reported significantly increased
levels of total hemoglobin concentration
in individuals with childhood-onset type 1
diabetes (2). Others have shown signifi-
cantly higher androgen levels in both
males and females with type 1 diabetes
compared with nondiabetic controls (3).
Androgens have a direct stimulatory effect
on erythropoiesis. I agreewithEllervik et al.
that very high iron concentrations may
cause destruction of pancreatic b-cells in
a nonautoimmunemanner. However, I pro-
pose that other factors may be involved in
this complex phenotype, specifically auto-
immune factors as well as antihyperglycemic
compensatory homeostatic mechanisms.

Transferrin saturation is a measure of
the percentage of iron molecules available
in the serum that are actually bound to
transferrin. The higher the total hemoglo-
bin concentration, the greater the amount
of Fe31 generatedwhenhemoglobin breaks
down and the greater the amount of Fe31

that will attach to transferrin, which then
transports it in the blood stream. Because
transferrin transports Fe31 to the bone
marrow for synthesis into hemoglobin, it
is not clear whether higher hemoglobin
levels lead to increased transferrin satura-
tion or whether higher transferrin satura-
tion is leading to increased hemoglobin
levels. Perhaps both are happening
in a feed-forward mechanism. However,
the cross-sectional nature of the study by
Ellervick et al. does not clarify this. In ad-
dition, Ellervik et al. state that there was an
increased risk of type 1 or type 2 diabetes
associated with a transferrin saturation
level greater than 50%; however, this
would more accurately be described as
increased odds of having either type of
diabetes.

This increased likelihood of having
diabetes with a transferrin saturation level
greater than 50%, although apparent for
both types of diabetes, was stronger for
type 1 diabetes. Only for type 1 diabetes
was the test of heterogeneity significant.
This finding is important because 1) an-
drogen levels are significantly lower in
type 2 than in type 1 diabetes at a similar
chronological age and 2) androgens, par-
ticularly testosterone, are associated with
increased insulin sensitivity. In NOD
mouse models of autoimmune type 1 di-
abetes, androgen administration has been
shown to prevent type 1 diabetes without
preventing insulitis (4), whereas castra-
tion has been shown to induce type 1 di-
abetes (4). Finally, upregulation of the
heme oxygenase system has been shown
to increase insulin sensitivity in murine
models (5). Thus, although the increased
prevalence of diabetes associated with el-
evated transferrin saturation might be
due to nonautoimmune destruction of
pancreatic islets by iron, as suggested by
Ellervik et al., given the direct stimulatory
role of androgens on erythropoiesis, I
posit that the increased transferrin satura-
tion associated with diabetes might

reflect a compensation mechanism for in-
sulinopenia taking place in the bone mar-
row. Therefore, given this, it is possible
that the role of phlebotomy in diabetes
is far more complicated than the impres-
sion given in the article (1).
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