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Introduction.

Apart from its standard phosphocalcic effects, vitamin D
(VTD) has been shown to play a major role in different non-
phosphocalcicmetabolism diseases (1. VTD is an Important
gene mediator and up to 3% of the human genome is directly
aor indirectly regulated by VTD (2). From a clinical point of view
different randomized, controlied trials (RCTs) and meta-analy-
ses of interventional studies have shown that VTD suppie-
mentation had positive effects on the risk of fractures (3), risk
of falls in the elderly ), cancer risk (5), infectious diseases (6)
and even all-cause mortality (7). As well as these most inter-
esting findings, increasing evidence has suggested that VTD
could alse play an important role in the cardiovascular system:
it seems that various diseases such as cardiovascular diseases
(CVD), hypertension and Type 2 diabetes could alsc be signifi-
cantly improved by VTD supplementaticn. In this paper we
review the potential interest of VTD in CYD, based on research
evidence.

Evidence from animal and laboratory research.

Laboratory experiments on cells and animals have shown a

particular interaction between VTD metabolism and CVD. For

example:

« Asin maost human cells Vitamin D receptors (VDR are distril-
uted in vascular smooth-muscle cells {(VSMCs), marcophages
and lymphocytes. VSMCs and endothelial cells contain the
enzyme T-alpha-hydroxylase, which allows the hydroxyla-
tion of 25-CH vitamin [> on the carben in position 1t pro-
duce the most active metabolite of VTD, 1,25(0H)2 vitamin
D (&-10).

- VT induces prostacyclin in VSMCs, which prevents throm-
bus formation, cell adhesion and smaooth muscle cell prolif-
eration (11).

-VTD regulates the expression of the vascular endothelial
growth factor, MMPY, myosin, elastin, type 1 collagen and
y-carboxyglutamic acid (12,13)

- VTD suppresses pro-inflammatory IL-6 and TNF-a. (14)

- VTD is an inhibitor of the renin-angiotensin system in mice
15}

- VTD receptor KO mice develop cardiac hypertrophy (16)

« A transgenic rat model which constitutively expressed
24-hydoxylase (2n enzyme that transforms 1,25(CH)2 vita-
min 3 into the inactive 1,24,25 (OH)3 vitamin D) developed
aortic atherosclerosis and hyperlipidernia (17).

Even if these studies seem promising, it must be admitted that

their application to human clinical practice remains risky

Case-control studies. :

Different case-control studies have suggested that lower vita-
min D status was associated with an increased risk of myo-
cardial infarction {18-20). However, biases in these early stud-
ies may have influenced the results (VTD determination was
assessed gfter the outcome.. ),

Prospective studies.

In evidence-based medicine, these studies are much more
interesting than case-control studies. Artazz et al have
recently reviewed the results of five extensive studies (21},
which included approximately 40,000 patients. Table 1 sum-
marizes the results of these studies. The results observed
by the authors tend to show that the patients in the lowest
quintiles of 25-0OH vitamin D presented a globally higher CV
risk compared to those in the highest quintiies. The patients
with 25(0CH)D serum levels of approximately 20 ng/ml were at
lower risk than those with lower values.

Randomized controiled trials

To the best of our knowledge, no RCT with CVD as primary
outcome has been published yet. However, two RCTs, the
Women's Health initiative (WHI) Study (22) and the British
Doctors” Study (23) reported a non-significant decrease in
CVD incidence and maortality, myocardial infarction and coro-
nary heart disease. In the WHI study, the amount of vitamin
D provided to the participants {400 IU/day) was largely insuf-
ficient to raise the 25(0H)D levels — which, in fact, were not
assessed. The results of this study are therefore quite difficult
to Interpret. On the other hand, in the British Doctors’ Study,
where a capsuie of 100000 1U was given te the treated group
avery four months, the mean 25(0H)D levels observed on a



single occasion, in September (one of the months in which
the general population presents the highest 25(0H)D levels),
thrae weeks after the administration, were only 29.7+83 vs.
21484 ng/mL in the placebo group. Even if statistically sig-
nificant, such a smiall difference between the treated and pla-
cebo graup is difficult to understand. it is certainly plausible
that, due to lack of complianca or to galenic problems linked
10 the “capsule” of vitamin [, the supplermentation was not
sufficient to induce any clinical effect.

Conclusion,

There is laboratory evidence that vitamin D has a significant
impact cn the cardiovascular system. Low levels (<15 ng/ml)
appear to be an independent risk factor for CV events. How-
ever, a causal relationship has yet to be supported by large
interventional trials. Unfortunately, well-designed (with the
treated group > 30 ng/ml) RCTs are clearly lacking. In our opin-
ion, patients at CV risk should be treated with vitamin D sup-
plements in order to obtain a minimal value of 30 ng/ml.
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