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and type 2 diabetes? Reply to Boucher BJ [letter]
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Abbreviations

25(OH)D 25-Hydroxyvitamin D
FMD Flow-mediated dilation

To the Editor: The role of vitamin D in vascular disease
and function is a hot, emerging issue in cardiovascular
medicine [1]. Prospective cohort studies have identified 25-
hydroxyvitamin D (25-[OH]D) level as an independent predic-
tor for cardiovascular disease whereas trials on vitamin D
supplementation have yielded conflicting results, possibly be-
cause of great heterogeneity in the study populations and
variability in the supplementation dose [1]. Nonetheless, a
number of pathophysiological studies support the hypothesis
that vitamin D may be involved in vascular homeostasis and in
the modulation of endothelial function through multiple mech-
anisms, including effects on the renin–angiotensin system,
vascular inflammation and oxidative stress [2–4]. In a study
enrolling 554 healthy individuals, vitamin D insufficiency was
associated with increased arterial stiffness and endothelial dys-
function (using brachial artery flow-mediated dilation [FMD])
in the conductance and resistance blood vessels, irrespective of

traditional risk burden [5]. Furthermore, in 280 type 2 diabetic
individuals, serum 25(OH)D levels were associated with FMD
and circulating CD133+/KDR+ endothelial progenitor cells.
The latter suggests that vitamin D deficiency may contribute
to endothelial dysfunction in patients with type 2 diabetes [6].
A few interventional studies have suggested that vitamin D
supplementation could ameliorate endothelial function in dia-
betic patients [2] as well as in vitamin D deficient young
healthy volunteers [7]. A final conclusion is hard to draw from
these studies because of small sample size and concomitant
confounders. Vitamin D deficiency has been associated with
increased risk for development of diabetes in humans. More-
over, experimental studies confirm a role for vitamin D in
glucose homeostasis, although vitamin D supplementation is
not associated with improved glucose control in diabetic
patients [8]. All these observations seem to fit well with the
hypothesis brought up by Boucher [9]. She suggests, indeed,
that hypovitaminosis D could be responsible for the incremen-
tal detriment in endothelial function that we have documented
[10] in hypertensive patients with diabetes compared with those
with normal glucose tolerance. Although intriguing, this expla-
nation remains highly speculative and cannot be demonstrated
in our study population as, unfortunately, we did not provide
for vitamin D serum levels to be measured at the time of study
planning. Nonetheless, we must admit that this is a factor we
will take into full account in future investigation as evidence for
a role of vitamin D in vasculature function is mounting. In
summary, we appreciate Dr Boucher’s suggestion and tend to
agree with her on the importance of considering vitamin D as a
potential factor involved in vasculature function and protection.
Her suggestion, along with our findings, prompt for more
studies generating high-quality data. These studies will require
adequate sample size, allowing adjustment for multiple con-
founders, in order to establish whether vitamin D deficiency
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can be considered a causative factor in vascular disease or a
mere marker of poor health status.
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