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INTRODUCTION
Vitamin D is a hormone which along with para-

thyroid hormone (PTH), is essential for the regulation 
of calcium and bone metabolism1. In addition, there 
are studies indicating that it is related to the patho-
genesis of several diseases1 (Table 1). In recent times, 
preliminary epidemiological findings from experi-
mental studies have reported about the association of 

hypovitaminosis D with non-skeletal diseases. Accord-
ing to the recommendations of the Brazilian Society of 
Endocrinology and Metabology (SBEM) serum concen-
trations of vitamin D below 20 ng/mL (50 nmol/L) are 
classified as deficiency, between 20 and 29 ng/mL (50 
and 74 nmol/L) as insufficiency and between 30 and 
100 ng/mL (75 and 250 nmol/L) as normal2.

SUMMARY

OBJECTIVE: To conduct a review of articles which have evaluated the relationship between vitamin D and cardioprotection in adult.

METHODS: A literature search was performed in the Pubmed and Scielo databases. The results were extracted from primary and sec-
ondary sources and will be presented in the form of a bibliographic review.

RESULTS: Twenty-three articles were identified from the electronic search that reported on physiological mechanisms relating the vita-
min D axis and the cardiovascular system through receptors. Of the ten studies that evaluated the therapeutic effect of vitamin D in 
cardiovascular diseases, none reported significant results.

CONCLUSION: The articles assessed in this review did not demonstrate a cardioprotective effect of vitamin D, despite the epidemiological 
correlation of vitamin D deficiency with a higher prevalence of cardiovascular diseases.
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diastolic blood pressure (AP) in the elderly4. Vitamin 
D is inversely proportional to BP, if BP is higher, vit D 
is lower and vice-versa4.

The objective of this study was to review the car-
dioprotective action of vitamin D.

METHODS

Systematic and traditional reviews of the litera-
ture, meta-analyses, and major clinical trials about 
the relationship between vitamin D and cardiovascu-
lar diseases were searched in the Pubmed and Scielo 
databases. The results of information collected from 
primary and secondary sources, will be presented in 
the form of a bibliographic review. A search using the 
terms “Vitamin D” AND “Cardiovascular Diseases” 
AND “Drug Therapy”, and “Vitamin D” AND “Cardio-
vascular Diseases” AND “Prognosis” was performed.

The inclusion criteria for the articles selected for 
this review were the presence of the above terms in 
the title or abstract of the articles; from these, articles 
published in English or Portuguese with the full text 
available for selected for the analysis. After analyzing 
the entire specific bibliography, consolidated findings 
of the research were grouped by clinical situations; the 

Currently, the measurement of 25(OH)D is not 
recommended for the general population2. However, 
it is recommended for the diagnosis of disability in 
individuals belonging to populations at risk or those 
in whom the clinical situation correlates with vitamin 
D2. According to SBEM, candidates for 25(OH)D mea-
surement would be the following groups: patients with 
rickets or osteomalacia, osteoporosis, elderly patients 
with a history of falls and fractures, obese people, 
pregnant women and infants, patients with malabsorp-
tion syndromes (cystic fibrosis, inflammatory bowel 
disease, Crohn’s disease, bariatric surgery), renal or 
hepatic insufficiency, hyperparathyroidism, patients 
taking medications that interfere with vitamin D 
metabolism (anticonvulsants, glucocorticoids, anti-
fungals, antiretrovirals, cholestyramine, orlistat), and 
those with granulomatous diseases and lymphomas2.

However, studies indicate that subjects above 35 
years of age with vitamin D deficiency had a higher 
risk of death from cardiovascular disease (CVD) than 
those with normal level3. There is evidence that sub-
jects with chronic conditions had lower levels of vita-
min D levels than those without chronic conditions3. 
Some epidemiological studies indicated that vitamin D 
is a better predictor of risk for coronary disease than 

TABLE 1

Study Type of 
study

Total participants Posology Conclusion

Witte, et al16 ECR Group A: Vitamin D3
Group B:Placebo
Total: 223 patients

A: Vitamin D3 of 4000 IU daily for 
one year 
B: Calcium-free placebo

There was no improvement in the 6-minute walk 
distance, but vitamin D3 had beneficial effects 
on the structure and function of the left ventricle 
in patients under contemporary medical therapy

Gepner D, 
et al17

ECR Group A: Vitamin D3
Group B:Placebo
Total: 114 patients

A: Vitamin D3 2500 IU daily for four 
weeks 
B: Placebo

There was no improvement in endothelial func-
tion, arterial stiffness or inflammation

Bernini G, 
et al18

ECR Total: 38 patients A: Calcitriol 0.25 μg for one week 
B: Angiotensin II receptor antagonist 
and a single dose of cholecalciferol at 
300,000 IU for eight weeks

Activation of vitamin D receptor does not 
influence the systemic activity of the renin-an-
giotensin system

Nsengiyum-
va V, et al19

RS Total: 8 articles with 529 
participants

Vitamin D3 in the following posol-
ogies: 
100,000 IU single dose for 8 weeks
200,000 IU single dose for 16 weeks
100,000 IU single dose for 16 weeks
2000 IU daily for 16 weeks
4000 IU daily for 12 weeks
2500 IU daily for 4 months, 5000 IU 
daily for 12 weeks
Only one study described the use of 
paracalcitriol capsule in the dosage 
of 2 μg

More clinical trials are necessary to confirm or 
reject the benefit of vitamin D3 in endothelial 
dysfunction

Whitham, 
et al23

ECR Group A: Patients 
using 3 antihypertensive 
agents submitted to 
vitamin D3 therapy 
Group B: Placebo
Total: 68 participants

A: Vitamin D3 at 100,000 IU every 
two months 
B: Placebo

No reduction in blood pressure or left ventricular 
mass in patients with resistant hypertension

ECR: Randomized clinical trial; RS: Systematic review.
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findings were then homogenized for presentation of 
the results and to define the conclusions.

Vitamin D metabolism
The endocrine system of vitamin D is formed by 

secosteroid molecules derived from 7-hydrocholesterol 
(7-DHC), its carrier, and receptor proteins5. This met-
abolic axis plays a fundamental role in the regulation 
of osteomineral physiology, modulation of autoimmu-
nity, synthesis of inflammatory interleukins, blood 
pressure control, and participates in the process of 
multiplication and cell differentiation5. Synthesis of 
the active form of vitamin D (1α,25-dihydroxyvitamin 
D or calcitriol), starts in the epidermis by a photolytic 
reaction mediated by B5 ultraviolet rays. The precur-
sor of calcitriol reaches the liver through the circula-
tion, where, after conversion of enzymes of the P450 
family it becomes 25-hydroxyvitamin D3 or calcidiol6.

Calcidiol is the most stable metabolite of vitamin 
D6. Calcidiol is converted to calcitriol by the epithelial 
cells of the renal proximal tubules6. Its synthesis is 
stimulated by PTH and is inhibited by the fibroblast 
growth factor 23 (FGF23) produced in osteocytes7. A 
fall in 25(OH)D3 stimulates PTH production7. Vitamin 
D is also closely related to factors such as age, obesity, 
smoking, and a sedentary lifestyle8. Besides affecting 
vitamin D, these are risk factors for cardiovascular 
disease, which raises the possibility that variations 
in vitamin D levels are a consequence, not the cause 
of disease or disease precursor states8.

The endocrine system of each individual varies 
according to some external factors, which might be 
another cause of discrepancy in the data analysis of 
large populations8. Vitamin D levels are impacted by 
seasonal variation that influences the amount expo-
sure to sunlight, and color of the skin in which mel-
anin influences the photolytic reaction9. Hence, the 
level of vitamin D is lower in people with dark skin9.

Effect on heart activity
Vitamin D receptor (VDR) exists in several sys-

tems10. Its spectrum of action is very broad, and stud-
ies with microarray show more than 900 potential 
target genes, corresponding to about 3% of the human 
genome10. Some of the organs and systems it acts on 
include: brain, parathyroid gland, lung, heart, bones, 
lymphatic system, arterial system, liver, pancreas, 
etc11. In the cardiovascular system, vitamin D sup-
presses the renin-angiotensin-aldosterone (SARS) sys-
tem, thus controlling the increase in blood pressure11. 

In 2002 Li et al. performed an in vivo study of expres-
sion of the renin gene in mice by suppressing the VDR, 
and evaluated the blood pressure (BP) and angiotensin 
II activity11. The analysis revealed significantly higher 
diastolic BP and systolic BP (> 20 mmHg) in mice with 
suppressed VDR12.

The deletion of the VDR can affect the relaxation 
of blood vessels and increase the hypertensive effects 
of Angiotensin 2 (AngII) infusion13. VDR is present in 
the myocardium and cells of the coronary arteries, 
which supports a possible pathophysiological mech-
anism for the association between hypovitaminosis 
D and cardiovascular diseases14. Vitamin D promotes 
the proliferation of cardiomio tubules and inhibits the 
cardiomyoblasts to terminate the cell cycle without 
inducing apoptosis15. VDR also facilitates rapid non-ge-
nomic responses by inducing voltage-dependent cal-
cium channels, leading to an increase in the cellular 
calcium inflow and activation of other messengers, 
such as cyclic AMP, protein kinase A, and phospholi-
pase C15. Cardiovascular reflexes of the dynamic kid-
ney bone influence the renal metabolism of phosphate 
and vitamin D14. The growth factor for fibroblasts, a 
secretory protein expressed in osteoblasts and osteo-
cytes is associated with vascular dysfunction, ventric-
ular hypertrophy, and incident CVD10.

What the evidence says
Vitamin D can be found in the form of ergocalcif-

erol or vitamin D2, and cholecalciferol or vitamin D32. 
Vitamin D2 can be obtained from yeasts and plants, 
and is produced for commercial use by irradiation of 
ergosterol present in mushrooms2. In Brasil, the most 
commonly available form of vitamin D for treatment 
and supplementation is cholecalciferol, and this is the 
metabolite that has proven to be most effective2. As a 
rule of thumb, it can be predicted that for every 100 
IU supplemented, an increase of 0.7 to 1.0 ng/mL in 
calcidiol concentration is expected2 (Table 2).

A randomized clinical trial conducted in the United 
Kingdom by K. Witte et al16 in 2016, included a total 
of 223 patients. Two groups were analyzed: placebo 
group and vitamin D group. Vitamin D3 was adminis-
tered at a dose of 4,000 IU daily for one year compared 
to placebo, without calcium. The authors concluded 
that daily administration of 4,000 IU of vitamin D3 
for one year does not improve the 6-minute walking 
distance, but has beneficial effects on the left ventric-
ular structure and function in patients under contem-
porary medical therapy.
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A randomized clinical trial conducted in the United 
States by Gepner D et al.17 in 2012, included a total of 
114 participants. Two groups were analyzed: one group 
received vitamin D3 and the other group received pla-
cebo. In the first group, vitamin D3 was administered 
at a dose of 2,500 IU daily for four weeks. The authors 
concluded that vitamin D3 supplementation did not 
improve the endothelial function, arterial stiffness, 
or inflammation.

A randomized clinical trial conducted in Italy by 
Bernini G, et al.18 in 2014 included a total of 38 partici-
pants. Two groups were analyzed. One group received 
calcitriol at a dose of 0.25 μg for one week, while the 
other group received angiotensin II receptor antago-
nist therapy and a only one dose of cholecalciferol at 
a dose of 300,000 IU for eight weeks. The authors 
concluded that VDR activation does not influence the 
systemic activity of the renin-angiotensin system.

A systematic review by Nsengiyumya et al.19, pub-
lished in 2015, analyzed eight studies with a combined 
sample size of 529 participants. In these studies 
vitamin D3 was administered in different dosages: 
100,000 IU only one dose for 8 weeks, 200,000 IU 
only onde dose for 16 weeks, 100,000 IU only one 
dose for 16 weeks, 2000 IU daily for 16 weeks, 4,000 

IU daily for 12 weeks, 2,500 IU daily for 4 months, 
and 5,000 IU daily for 12 weeks. They concluded that 
more clinical trials are necessary to confirm or reject 
the benefit of vitamin D3 in endothelial dysfunction.

A randomized clinical trial conducted by Whitham 
et al.23 in the United Kingdom in 2014, included a total 
of 68 participants. Patients with BP more than 140/90 
mm Hg and taking three antihypertensive agents were 
divided into two groups: one group received vitamin 
D3 and the other received placebo therapy. Subjects 
in the first group were administered vitamin D3 at a 
dose of 100,000 IU every two months. They concluded 
that oral vitamin D3 did not reduce the BP or left ven-
tricular mass in patients with malignet hypertension.

Concluding remarks
The cardiovascular and renal systems are known 

to be closely related. The progression of a cardiovas-
cular pathological state involves SARS dysfunction and 
systemic inflammation that can lead to fluid regula-
tion disorders, which in turn can lead to endothelial 
dysfunction and myocardial fibrosis. The risk factor in 
this cycle is a sedentary lifestyle and inadequate nutri-
tion. In addition, the influence of VDR activation on 
the systemic level of SARS is not well established. It is 
possible that the supposed causality between vitamin 
D and CVD is an indicator of active disease. Hypovita-
minosis D would actually be a consequence and not a 
cause of cardiovascular disease. In addition, chronic 
diseases can lead to reduced exposure to the sun, sed-
entary lifestyle, poor dietary intake, poor nutritional 
status, and thus lower vitamin D levels.

Clinical trials in this area show conflicting results 
and authors differ on the therapeutic window for vita-
min D supplementation, age, ethnicity, and region. 
It is not clear if vitamin D has an effect in cases with 
already established disease.

CONCLUSION

The articles used in this review did not demon-
strate a cardioprotective effect, despite the associa-
tion of vitamin D deficiency and higher prevalence of 
cardiovascular diseases in epidemiological studies.
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TABLE 2

Age ranges General popula-
tion (IU)

At Risk popu-
lation (IU)

0 - 12 months 400 400 - 1.000
1 - 8 years 400 600 - 1.000
9 - 18 years 600 600 - 1.000
19 - 70 years 600 1.500 - 2.000
 > 70 years 800 1.500 - 2.000
Pregnant women 14 - 18 years 600 600- 1000
Pregnant women >18 years 600 1.500 - 2.000
Infants 14 - 18 years 600 600 - 1.000
Infants > 18 years 600 1.500 - 2.000

IU= International Units

FIGURE 1. ROLE OF VITAMIN D IN THE 
PATHOPHYSIOLOGY OF THE HEART DISEASES

SRAA: Renin-angiotensin-aldosterone system; BNP: Atrial natriuretic peptide.
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