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Association between Vitamin D and arterial stiffness
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Vitamin D ve arteriyel sertlik arasındaki ilişki
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Vitamin D is a type of fat-soluble pleiotropic hor-
mone. In addition to known effects regarding cal-

cium metabolism, numerous reports of effects on the 
cardiovascular system have recently been published.
[1–3] Low vitamin D concentration (defined as serum 
25-hydroxy vitamin D concentration either below 50 
nmol/L or 20 ng/ml) can impair vascular function. Vi-
tamin D deficiency may cause vascular inflammation, 
endothelial dysfunction, smooth muscle proliferation, 
vascular calcification, and left ventricular hypertro-
phy by altering the renin angiotensin system, as well 
as insulin sensitivity.[4,5] Expression of inflammatory 
mediators, such as IL-6, or nuclear factor kβ, is in-
creased in cases of vitamin D deficiency. Vitamin D 
is also of importance in terms of smooth muscle func-
tion. For example, vitamin D analogues may promote 
vascular relaxation through the endothelin genes. Vi-
tamin D function in the maintenance of vascular com-
pliance has been demonstrated in preclinical studies.
[6,7] Many clinical trails with results concerning the 
association of vitamin D and cardiovascular disease 
have been published. Dobnig et al. reported that pa-
tients with vitamin D deficiency had higher all-cause 
mortality and cardiovascular mortality than patients 
with normal vitamin D values, in a study in which 
3258 patients were recruited, with follow-up of 7.7 
years.[8] In addition, arterial stiffness, an independent 
predictor of cardiovascular events and all-cause mor-
tality, was associated with vitamin D.[9,10] 

After it had been shown in preclinical trials that 
vitamin D analogues improved vascular parameters, 
the potential of improved vascular parameters by 
means of vitamin D replacement was investigated in 
patients with vitamin D deficiency. However, results 
conflicted. In a study conducted by Chitalia et al., im-

provement in endothelial function was reported with 
vitamin D replacement in patients with vitamin D de-
ficiency.[11] Similarly, Tarcin et al. showed that endo-
thelial dysfunction was associated with vitamin D de-
ficiency, and was regressed with replacement therapy.
[12] However, McGreevy et al. showed that vitamin D 
replacement had no effect on arterial stiffness.[13] Ryu 
et al. reported an association between arterial stiffness 
and vitamin D, but that replacement of vitamin D did 
not improve arterial stiffness.[14] In a meta-analysis 
conducted by Rodriguez at al., which included 18 tri-
als, it was demonstrated that vitamin D replacement 
had no positive effect on arterial stiffness.[15] 

Sunbul et al. reported, in a study published in this 
issue of the Archives of the Turkish Society of Cardi-
ology, that vitamin D replacement improved arterial 
stiffness, and that an association was observed in pa-
tients with vitamin D deficiency and normal cardiac 
function.[16] Arterial stiffness was evaluated prior to 
and following vitamin D replacement therapy (50000 
IU/week for 8 weeks, 2000 IU/d, thereafter). Results 
demonstrated that arterial stiffness indices (pulse 
wave velocity and augmentation index) were signifi-
cantly diminished following replacement therapy. A 
statistically significant association between arterial 
stiffness and vitamin D values was also reported. 

Heterogeneity of studies evaluating the associa-
tion between vascular parameters and vitamin D may 
partially explain divergent results. Baseline vitamin 
D values, treatment doses, and duration of follow-up 
have been the primary discrepancies. Treatment dose 
of vitamin D has ranged from 1000 IU/day to 5700 
IU/day. Replacement doses have also been admin-
istered at divergent intervals, including once daily 
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or once weekly. Vitamin D values were within nor-
mal range following replacement in certain studies, 
whereas values were still markedly decreased in oth-
ers. McGreevy and et al. reported that replacement 
of vitamin D did not affect arterial stiffness, but val-
ues were in a lower range (<20 ng/ml).[13] It may be 
speculated that vitamin D deficiency values obtained 
immediately following replacement may skew the 
data. In addition, duration of replacement therapy was 
discrepant (1–12 months). These factors may explain 
the differences in results. In the study conducted by 
Sunbul et al., base vitamin D values were very low 
(6 nmol/L). After 12-week replacement therapy, they 
were still under the normal limit (29 nmol/L). How-
ever, arterial stiffness parameters improved, follow-
ing treatment. These favorable results were elicited 
with very low baseline vitamin D values. In addition, 
high doses of vitamin D replacement therapy (50000 
IU/w) were administered in the first 8 weeks, which 
may have contributed to the favorable findings. 

One can say that there is a relationship between 
vitamin D deficiency and vascular parameters. How-
ever, whether it is a cause or a result is debatable. 
Similar to relating higher homocysteine and lower 
high-density lipoprotein levels to atherosclerosis, as 
well as demonstrating the uselessness of the normal-
ization of these levels, vitamin D deficiency may be 
associated with vascular disorders. However, this is 
not the cause but the  result of vascular impairment.

Therefore, for the time being, adequate data dem-
onstrates that vitamin D replacement can prevent car-
diovascular events. Besides, the definition of vitamin 
D deficiency has been determined based on endocri-
nological efficiency. It is possible that the need for re-
definition arises from the cardiovascular perspective. 
In addition, the cut-off value for vitamin D deficiency 
should be determined for the cardiovascular system. 
Data to determine the dose and duration of vitamin D 
replacement are needed.  Together with standardiza-
tion of these definitions, we believe that the importance 
of vitamin D replacement and the correlation between 
vitamin D levels and the cardiovascular system will be 
clarified, in terms of cardiovascular parameters.

Conflict-of-interest issues regarding the authorship or 
article: None declared.

REFERENCES

1. Romero DC, Manson J. Cardiology Patient Page: Vitamin D 
and Your Heart. Circulation 2015;132:e391-2. Crossref

2. Nargesi AA, Heidari B, Esteghamati S, Hafezi-Nejad N, 
Sheikhbahaei S, Pajouhi A, et al. Contribution of vitamin D 
deficiency to the risk of coronary heart disease in subjects with 
essential hypertension. Atherosclerosis 2016;244:165-71.

3. Belen E, Sungur A, Sungur MA. Vitamin D levels predict hos-
pitalization and mortality in patients with heart failure. Scand 
Cardiovasc J 2016;50:17-22. Crossref

4. Mozos I, Marginean O. Links between Vitamin D de-
ficiency and cardiovascular diseases. Biomed Res Int 
2015;2015:109275. Crossref

5. Li YC. Vitamin D regulation of the renin-angiotensin system. 
J Cell Biochem 2003;88:327-31. Crossref

6. Almerighi C, Sinistro A, Cavazza A, Ciaprini C, Rocchi 
G, Bergamini A. 1Alpha,25-dihydroxyvitamin D3 inhibits 
CD40L-induced pro-inflammatory and immunomodulatory 
activity in human monocytes. Cytokine 2009;45:190-7. Crossref

7. Henrion D1, Chillon JM, Hoffman M, Capdeville-Atkinson 
C, Atkinson J. Decrease in endothelium-dependent relaxation 
in the mesenteric arterial bed following vascular calcium 
overload produced by vitamin D3 and nicotine in rats. Life 
Sci 1991;49:575-86. Crossref

8. Dobnig H, Pilz S, Scharnagl H, Renner W, Seelhorst U, Well-
nitz B, et al. Independent association of low serum 25-hy-
droxyvitamin d and 1,25-dihydroxyvitamin d levels with 
all-cause and cardiovascular mortality. Arch Intern Med 
2008;168:1340-9. Crossref

9. Rodríguez AJ, Scott D, Srikanth V, Ebeling P. Effect of vi-
tamin D supplementation on measures of arterial stiffness: 
a systematic review and meta-analysis of randomized con-
trolled trials. Clin Endocrinol (Oxf) 2016;84:645-57. Crossref

10. Andrade J, Er L, Ignaszewski A, Levin A. Exploration of as-
sociation of 1,25-OH2D3 with augmentation index, a com-
posite measure of arterial stiffness. Clin J Am Soc Nephrol 
2008;3:1800-6. Crossref

11. Chitalia N, Ismail T, Tooth L, Boa F, Hampson G, Goldsmith 
D, et al. Impact of vitamin D supplementation on arterial va-
somotion, stiffness and endothelial biomarkers in chronic kid-
ney disease patients. PLoS One 2014;9:e91363. Crossref

12. Tarcin O, Yavuz DG, Ozben B, Telli A, Ogunc AV, Yuksel M, 
et al. Effect of vitamin D deficiency and replacement on endo-
thelial function in asymptomatic subjects. J Clin Endocrinol 
Metab 2009;94:4023-30. Crossref

13. McGreevy C, Barry M, Davenport C, Byrne B, Donaghy C, 
Collier G, et al. The effect of vitamin D supplementation on 
arterial stiffness in an elderly community-based population. J 
Am Soc Hypertens 2015;9:176-83. Crossref

14. Ryu OH, Chung W, Lee S, Hong KS, Choi MG, Yoo HJ. The 
effect of high-dose vitamin D supplementation on insulin re-
sistance and arterial stiffness in patients with type 2 diabetes. 
Korean J Intern Med 2014;29:620-9. Crossref

15. Rodríguez AJ, Scott D, Srikanth V, Ebeling P. Effect of vi-
tamin D supplementation on measures of arterial stiffness: 
a systematic review and meta-analysis of randomized con-
trolled trials. Clin Endocrinol (Oxf) 2016;84:645-57. Crossref

16. Sünbül M, Çinçin A, Bozbay M, Mammadov C, Ataş H, 
Özşenel EB, et al. Arterial stiffness parameters associated 
with vitamin D deficiency and supplementation in patients 
with normal cardiac functions. Turk Kardiyol Dern Ars 
2016;44:281–88.

http://dx.doi.org/10.1161/CIRCULATIONAHA.115.019080
http://dx.doi.org/10.1016/j.atherosclerosis.2015.11.020
http://dx.doi.org/10.3109/14017431.2015.1098725
http://dx.doi.org/10.1155/2015/109275
http://dx.doi.org/10.1002/jcb.10343
http://dx.doi.org/10.1016/j.cyto.2008.12.009
http://dx.doi.org/10.1016/0024-3205(91)90256-B
http://dx.doi.org/10.1001/archinte.168.12.1340
http://dx.doi.org/10.1111/cen.13031
http://dx.doi.org/10.2215/CJN.00900208
http://dx.doi.org/10.1371/journal.pone.0091363
http://dx.doi.org/10.1210/jc.2008-1212
http://dx.doi.org/10.1016/j.jash.2014.12.019
http://dx.doi.org/10.3904/kjim.2014.29.5.620
http://dx.doi.org/10.1111/cen.13031

