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We thank Zaccardi et al. for their insightful comments. Our

study agrees with clamp experiments performed by Ceriello

et al. which demonstrate in vivo an influence of oscillating

glucose levels on endothelial function, even in subjects without

diabetes [1]. However, clamp studies cannot fully reproduce

physiological phenomena that occur in humans, hence our

data, despite demonstrating only an independent association

between glycaemic variability and flow-mediated dilatation of

the brachial artery, are an interesting contribution to the

debate concerning the influence of [here obtained from 48 h

continuous subcutaneous glucose monitoring to cardiovascular

risk. Zaccardi et al., on the basis of the study by Ceriello

et al. [1], suggest that the influence of oscillating glucose

measurements on.flow mediated dilatation may be limited to

the 6 h preceding this measurement and not to the entire period

of continuous subcutaneous monitoring. We did not, however,

explore changes of flow mediated dilatation associated with

those of glycaemic variability. We performed flow mediated

dilatation the day before or the day after 48 h continuous

subcutaneous glucose monitoring, in the morning and in

postabsorptive conditions, after an overnight 12 h fast.

Although we concur with the reasoning provided by Zaccardi

et al., the question concerning the changes of flow mediated

dilatation in the 6 h following oscillating glucose is not relevant

to the present study.

In the study of Ceriello et al., the flow mediated dilatation

values are reduced by more than 100% after hyperglycaemic

spikes [1], values that cannot be comparable to our

postabsorptive morning values. As we discussed in the

manuscript, it is also important to distinguish the acute effect

of postprandial hyperglycaemia from that of glycaemic

variability, which is probably independent of the average

glucose concentrations. The flow mediated dilatation measured

in the morning in postabsorptive fasting conditions is a stable

measure that can predict cardiovascular risk [2]. In our

experience, 48 h continuous subcutaneous monitoring

glycaemic variability is also a stable measure in short or

intermediate time frames, particularly in subjects without

diabetes, which may inevitably suggest that glycaemic

variability may have a prolonged ⁄ chronic rather than an acute

influence on the endothelial function. Furthermore, Zaccardi

et al. postulate a biological explanation of the association

between carotid intima–media thickness and glycaemic

variability at 48 h. The carotid intima media thickness does

not fluctuate within a 48 h time period, but may change in weeks

[3]. Yet 48 h continuous monitoring glycaemic variability is

likely to predict the usual glycaemic variability that chronically

influences the flow mediated dilatation and therefore the carotid

intima media thickness.

Finally, the concern regarding the lack of correlation between

the 48 h continuous glucose monitoring area under the curve of

glycaemia and flow mediated dilatation raises an interesting

point. While a significant correlation was reported in the

Appendix of r = )0.34 and a P < 0.005, the relationship was

not independent and no longer contributed to the relationship

between 48 h continuous monitoring mean glycaemia and flow

mediated dilatation. As Zaccardi et al. correctly reported, the

areaunder thecurve is givenby theproductk · M(Mis themean

glycaemia), where k is a constant given by the duration of the

continuous monitoring.

Considering that the duration of continuous monitoring varies

from 46 to 50 h, the constant will be different for each subject,

hence influencing the area under the curve, which explains

why our analysis demonstrated that mean 48 h continuous

subcutaneous glucose monitoring showed an improved

prediction for flow mediated dilatation compared with the area

under the curve. Varying the constant may indeed significantly

influence the value of the area under the curve, but

predominantly for technical as opposed to biological reasons.

The mean glycaemia is influenced less by the duration of the

continuous subcutaneous glucose monitoring, given the fact that

it is obtained on the basis of at least 700–1000 values, as we

reported. In fact, if we perform multiple stepwise linear

regression analysis excluding the 48 h continuous monitoring

mean glycaemia, the area under the curve has a significant

independent influence on the flow mediated dilatation

(b = )0.98 · 10)5; P < 0.05) compared with glycaemic

variability being maintained at an even higher significance level

(b = )0,12; P < 0.001).

We appreciate Dr Boucher’s comments. The hypothesis that

seasonal variations in vitamin D status may influence at least in

part both endothelial function and glycaemic variability is

convincing. Although the hypothesis is intriguing, conflicting

data exist that confirm this relationship [4]. Although we did

not directly measure vitamin D concentrations, as Dr Boucher

has suggested, we considered the date of measurements as a

surrogate of vitamin D status. We now report no significant

seasonal contributions to both the flow mediated dilatation

variance (F = 0.60; P = 0.61) and the 48 h continuous glucose

monitoring glycaemic variability (F = 0.99; P = 0.40);

however, a larger cohort is probably necessary to explore

such seasonal changes. In addition, our cohort lived in Sicily,

located in the southern part of Italy, which has a significant

degree of sunlight year-round. Although seasonal fluctuations

of vitamin D status occur in temperate ⁄ tropical climates [5,6],

blood concentrations are generally higher than those present in

populations residing in northerly latitudes [7].We do agree,

though, that future studies should ascertain vitamin D status,

adjusting for seasonal variation to ascertain glycaemic

homeostasis measures.
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