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ABSTRACT: Background: Cardiometabolic syndromes are the co-

occurrence of metabolic abnormalities such as obesity, insulin resistance, 

atherogenic dyslipidemia, and hypertension. Cardiometabolic disorders 

includes type2 diabetes mellitus, metabolic syndrome, and cardiovascular 

diseases. The prevalence of cardiometabolic disorders are growing in 

epidemic proportions all over the world; hence cardiometabolic disorders are 

a major health problem in developing as well as in developed countries. It 

has been observed in the previously reported clinical studies that deficiency 

of vitamin D is a highly prevalent risk factor in the patients with 

cardiometabolic disorders and it has been suggested that deficiency of 

vitamin D has a crucial role in the pathogenesis of cardiometabolic disorders. 

Aim: To reveal the role of vitamin D deficiency in cardiometabolic disorders 

and the opportunity of vitamin D supplementation as vital therapy in 

cardiometabolic disorders. Methods: We performed a systematic review 

based on available literature of vitamin D deficiency in cardiometabolic 

disorders using PubMed, Google Scholar, Science Direct, and Willey online 

library databases up to November 2020. Conclusion: Vitamin D deficiency 

has a significant role in the pathogenesis of cardiometabolic disorders. 

Therefore, vitamin D supplementation may help in mitigating 

cardiometabolic disorders. However, there is a need to generate large 

controlled clinical trials with an appropriate sample size. 

INTRODUCTION: Cardiometabolic syndromes 

are a constellation of metabolic dysfunction, which 

is characterized by insulin resistance and impaired 

glucose tolerance, atherogenic dyslipidemia, 

hypertension, and intra-abdominal adiposity 
1
. 

Cardiometabolic syndromes are now recognized as 

a disease entity by the American Society of 

Endocrinology, National Cholesterol Education 

Program (NCEP), and World Health Organization 
1, 2

.  
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Cardiometabolic disorders including cardiovascular 

disease, type-2 diabetes mellitus, and metabolic 

syndrome are major causes of morbidity and 

mortality worldwide 
3, 4, 5

. Approximately 25% of 

the world's adults are suffering from cardio-

metabolic disorders 
1
. Cardiovascular diseases are 

the leading cause of mortality in diabetes 
6
.  

The previously reported studies have been 

identified vitamin D deficiency as a dominant risk 

factor for cardiometabolic disorders 
7
 which 

suggests that deficiency of vitamin D has a crucial 

role in the pathogenesis of cardiometabolic 

disorders and treatment of vitamin D supplement 

may be useful as a potential therapy in the 

cardiometabolic disorders with vitamin D 

deficiency. Both vitamin D deficiency and 
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cardiometabolic disorders are growing in pandemic 
3
. Numerous studies reported abnormal levels of 

vitamin D with cardio-metabolic disorders or 

possible pathological association of vitamin D in 

cardiometabolic disorders 
3
. This review is aimed 

to generate evidences regarding the role of vitamin 

D in cardio-metabolic disorders. 

Vitamin D: Vitamin D is a lipophilic secosteroid 

pro-hormone that is responsible for intestinal 

absorption of calcium and phosphorus 
8
. An extra 

skeletal benefit of Vitamin D is on research 

worldwide.  It plays a major role in calcium 

homeostasis and bone metabolism 
8
. Thus, vitamin 

D has a crucial role in the regulation of human 

physiology. 

Methods: We searched the PubMed, Google 

Scholar, Science direct, and Willey online library 

databases for all research and review papers based 

on vitamin D and cardiometabolic disorders up to 

November 2020. Search terms included vitamin D, 

cardiometabolic disorders, metabolic syndrome, 

diabetes mellitus, cardiovascular diseases, trials of 

vitamin D supplementation on cardiometabolic 

disorders. 

Biology of Vitamin D and Metabolism: Vitamin 

D is available in two isoforms ergocalciferol 

(Vitamin D2) and cholecalciferol (Vitamin D3) 
9
. 

Vitamin D2 is dominantly present in invertebrates 

and plants, whereas Vitamin D3 is dominantly 

present in humans. Vitamin D3 can be 

endogenously synthesized in the skin as well as can 

be obtained from vitamin D rich foods such as 

eggs, meat, fish etc. 7-dehydrocholesterol (a 

precursor for cholesterol synthesis) present in the 

cutaneous region of human, in the presence of 

sunlight (UV-B) it converts into cholecalciferol 
9
. 

Vitamin D3 when circulates in the blood bound to 

vitamin D binding proteins and from the liver it is 

converted into calcidiol, 25-hydroxyvitamin D 

{25(OH)D} 
9
. Under the effect of parathormone, 

25(OH)D is converted into calcitriol 

{1,25(OH)2D} by the kidney in the presence of 1-

α-hydroxylase enzyme [Summarized in Fig. 1] 
7
. 

Calcitriol is known to have active form of vitamin 

D 
7
. Calcitriol has a short half-life than calcidiol 

and have higher affinity towards vitamin D 

receptor (VDR) 
9
. VDR is activated by 1, 

25(OH)2D through genomic/non-genomic 

pathways are present in most of cell types which 

includes adipocytes, pancreatic β-cells, endothelial 

cells, cardiomyocytes, innate and adaptive immune 

cells 
9
. Presence of VDR in these cells suggests a 

possible pleiotropic role of vitamin D. In the 

genomic pathway, VDR is a type 2 nuclear 

receptor, which is bind with calcitriol and then 

VDR interacts with retinoid-X receptor and then 

forms a heterodimer that binds to response 

elements in the gene regions directly controlled by 

calcitriol 
9
.  

Activated VDR–retinoid X receptor–DNA 

modulates gene expression in several non-

calcaemic tissues and regulates gene transcription 

of proteins which is related to traditional genomic 

functions of vitamin D, such as stimulating 

intestinal calcium and phosphate absorption for 

skeletal and mineral ion homeostasis 
9
. In the non-

genomic pathway, calcitriol binds to VDR 

associated with caveolae of the plasma membrane 

(with a planar-shaped ligand) to activate signal 

transduction pathways that generate rapid 

responses, like insulin secretion through 

stimulating exocytosis or regulation of chloride or 

calcium channels 
9
. 

 
FIG. 1: BIOSYNTHESIS OF VITAMIN D 
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Vitamin D Deficiency and Cardiometabolic 

Disorders: Vitamin D status is assessed based on 

the circulating 25(OH)D concentration 
10

. Based on 

circulating 25(OH)D, the North American Institute 

of Medicine (IOM) classified vitamin D deficiency 

11 as shown in Table 1. According to Institute of 

Medicine, vitamin D deficiency is defined as a 

concentration of 25-hydroxyvitamin D below 12 

ng/ml (or 30 nmol/l), 25-hydroxyvitamin D levels 

higher than 50 ng/ml is considered as vitamin D 

intoxication, levels of 25-hydroxyvitamin D 

between 12 and 19.9 ng/ml indicate a condition of 

vitamin D insufficiency, whereas levels between 20 

and 50 ng/ml (50-125 nmol/l) are considered as 

satisfactory vitamin D level 
11

.  

Despite this recommendation by IOM, Vitamin D 

deficiency is prevalent worldwide 
9
. Vitamin D 

deficiency <10ng/ml is very much prevalent in 

South Asia and Middle East 
7
. Vitamin D 

deficiency is very much prevalent in different parts 

of India among all age groups despite its sunny 

climate 
7
. Vitamin D deficiency among Indians 

may be due to skin complexion among Indians, 

poor sun exposure, lack of vitamin D fortification 

foods 
7
. The causes for vitamin D deficiency are 

given in Table 2. 

TABLE 1: VITAMIN D STATUS {25(OH)D}
11

 

Vitamin D status ng/ml nmol/l 

Vitamin D deficiency <12 <30 

Vitamin D insufficiency 12-19.9 30-49.9 

Vitamin D sufficiency 20-50 50-125 

Vitamin D intoxication >50 >125 

TABLE 2: CAUSES OF VITAMIN D DEFICIENCY 
52

 

1 Low Exposure to UV Light 

2 Dark Pigmentation Of Skin 

3 Older Age 

4 Being Institunalised 

5 Decreased Dietary Intake Of Vitamin D 

6 Living In Northern Latitutdes 

7 Malabsorption Syndromes 

8 Pharmaceutical Drugs That Increase Metabolism of 

Calcitriol (Ex.: Phenytoin, Phenobarbital, 

Corticosteroids) 

9 Chronic Kidney Diseases 

10 Liver Dysfunction 

11 Obesity 

Experimental studies suggested that there is a link 

between the abnormal levels of Vitamin D and 

cardiometabolic disorders 
3
.  Vitamin D deficiency 

is highly prevalent in most parts of the world 
3
. 

Most of the adult population and older population 

are at major risk for Vitamin D deficiency 
3
. 

Nowadays, it has been identified that vitamin D 

supplementation reduces the risk of cardio-

metabolic disorders, which can raise the possibility 

of the use of vitamin D supplementation in patients 

with cardio-metabolic disorders. 

Possible Pathophysiological Mechanisms 

between Vitamin D and Cardiometabolic 

Disorders: Most human tissues and cells which 

include cardiomyocytes, endothelial and arterial 

smooth muscle cells, express VDR and 1α 

hydroxylase, which supports the hypothesis for 

pathophysiological mechanism between Vitamin D 

and Cardiometabolic disorders 
12, 13

 Fig. 2. 

Expression of insulin and insulin-related genes in 

pancreatic cells are regulated by VDR, 1α 

hydroxylase activity was also found in pancreatic 

cells, which suggests the autocrine control of 

insulin secretion by 1, 25 dihydroxy vitamin D 
14

. 

In Addition to this VDR mediate the modulation of 

calbindin expression and also indirect control over 

intracellular calcium flux, which in turn causes 

insulin secretion, which is exerted by 1,25 

dihydroxy vitamin D 
15

. 

Calcitriol inhibits foam cell formation and inhibits 

macrophage cholesterol uptake in diabetic patients 
6
. The molecular effects of vitamin D on Renin 

Angiotensin Aldosterone System (RAAS) have 

been cleared and its results suggests that liganded 

VDR suppress renin expression by binding to the 

transcription factor which is known as cAMP-

response-element binding protein (CREB) 
16

. This 

suggests that vitamin D regulates RAAS system 

which is responsible for regulation of blood 

pressure. 1, 25 dihydroxyvitamin D stimulates 

suppressor of cytokine signaling (SOCS1) factor 

which modulates Toll-like receptor (TLR) 

signaling, which in turn inhibits phosphorylation of 

p38Mitogen-Activated Protein Kinase(MAPK) 

pathway and activation of nuclear factor-κβ (NF-

κβ) signaling in macrophages which causes 

decreases in gene expression and protein release of 

proinflammatory mediators 
17

. This suggests that 

decreasing the pro-inflammatory cytokines causes 

decreases in insulin resistance, atherosclerosis 

event by vitamin D. The main mechanism which is 

postulated for vitamin D mediated reduction in 

serum triglycerides is that vitamin D enhances 

intestinal calcium absorption by increasing serum 
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calcium which may lead to a reduction in serum 

triglycerides by reducing hepatic triglyceride 

formation and secretion 
18

. Another possible 

mechanism of action for reducing triglycerides is 

that vitamin D shows an oppressive effect on 

Parathyroid hormone (PTH) concentration 
18

. 

Elevation of PTH concentration causes a reduction 

in the plasma post heparin lipolytic activity; 

therefore low serum PTH level may reduce serum 

triglycerides by increased peripheral removal 
18

. 

Low vitamin D causes a rise in PTH levels due to 

this, it also promotes intracellular calcium flux in 

adipocytes which in turn promotes lipogenesis and 

weight gain 
19

. Furthermore, Calcitriolregulates 

runx2 in the vessel wall for osteoblast 

differentiation, an action that may encourage 

vascular calcification 
20

. The most widely accepted 

explanation for the role of vitamin D in obesity is 

that vitamin D is sequestered in adipose tissue of 

obese individuals, which results in less bioavailable 
25

 (OH)D in the circulation 
21

. Clinical studies also 

proved that low vitamin D level was observed in 

obese people with increased visceral adipose tissue 
22

. 

FIG. 2: POSSIBLE MECHANISM OF ACTION OF VITAMIN D IN CARDIOMETABOLIC DISORDERS 
10

. SOCS1, 

SUPPRESSOR OF CYTOKINE SIGNALING 1; CREB, CAMP RESPONSE ELEMENT-BINDING PROTEIN; RAAS, 

RENIN-ANGIOTENSIN-ALDOSTERONE SYSTEM; PTH, PARATHYROID HORMONE. 

Clinical Evidences for the Role of Vitamin D as 

Emerging Adjunct Therapy in Cardiometabolic 

Disorders: 

Observational Studies: There are numerous 

observational studies that show the relationship 

between vitamin D and cardiometabolic disorders. 

It is reported in cohort study, 454 men who 

reported nonfatal acute MI or fatal CHD had 

significantly lower levels of vitamin D23.In 

another cross-sectional study, serum 25(OH)D 

concentrations were measured at a single outpatient 

visit of more than 400 diabetic patients but without 

renal or hepatic disease, and it was found that 

patients with vitamin D levels below 20 ng/mL had 

a higher prevalence of cardiovascular disease 
7
. 

Lupton JR reported data of US adults (n=20,360) of 

their lipid profile with 25(OH)D deficient serum 

was <20 ng/ml which was linked to lower HDL (-

5.1%) and higher total cholesterol (+9.4%), directly 

measured LDL (+13.5%), VLDL(+19%) And TG 

(+26.4%) when compared with a control group of 

vitamin D (≥30 ng/ml) 
24

. Patel et al., recruited 120 

healthy premenopausal women (20-45 years) from 

Gujarat, India, and found that serum 
25

 (OH)D had 

a positive correlation with HDL (r=0.250, P=0.006) 
25

. Chaudhuri et al., found that deficiency of 25-

hydroxyvitamin D was significantly associated 

with dyslipidemia (P=0.0001) in the Indian 

population 
18

. A study from Womack Army 

Medical Center, North Carolina observed in 3,053 

cases that vitamin D was significantly positively 

correlated with HDL and negatively correlated with 

total cholesterol and LDL 
26

. Cheng et al found 

from the data of 4,095 third-generation study 

participants of Framingham Heart Study, who had 

at least one parent in the offspring cohort that in a 

multivariable –adjusted regression models, 

25(OH)D was inversely linked to waist 
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circumference and serum insulin (P<0.005) 
27

. 

McGill et al., reported that in a cross-sectional 

study of 250 overweight and obese adults of 

different ethnicities were modest inverse 

associations of vitamin D3 with bodyweight (r = 

0.16, P=0.0009), BMI (r = -0.18, P=0.005), waist 

circumference (r = -0.14, P=0.03) and Hb A1c (r = 

-0, 16, P = 0.01)28. Multivariate regression was 

found out separately for BMI and waist 

circumference, which showed a decrease of 0.74 

nmol/l (P=0.002) in vitamin D3 per 1 kg/m
2
 

increase in BMI and a decrease of 0.29 nmol/L 

(P=0.01) per 1 cm increase in waist circumference 
28

. Marwaha RK et al. from North Iran reported 

that serum 25(OH)D was negatively correlated with 

BMI (r = -0.128, P=0.05) 
29

. In another study, 

Faraji et al. reported that level of vitamin D had a 

significant correlation with waist circumference 

(WC) and waist-hip ratio (WHR) (P<0.02 for WC, 

P<0.007) respectively 
30

. 

Rocha LM et al. reported in a cross-sectional study 

of 106 adults which includes both genders found 

that the patients with vitamin D deficient level 

group has higher triglycerides, VLDL, fasting 

blood glucose, insulin, glycated haemoglobin, 

BMI, waist circumference and HOMA –IR than 

those of the patients with vitamin D sufficiency 

level group (P<0.05) 
31

. Sorkin et al., reported that 

in a cross-sectional study of 239 overweight and 

obese, sedentary postmenopausal women without 

diabetes, 25 (OH) D was inversely correlated with 

fasting blood glucose, 2h-insulin, HOMA-IR, 

visceral abdominal fat, PTH, percentage fat, and 

triglycerides 
32

. Pacifico et al., reported that low 

serum 25(OH)D were seen to be inversely 

correlated with total adiposity, metabolic 

syndrome, and hypertension in a cohort of 

Caucasian children and adolescents 
33

. 

Mitri et al., reported that in 1959 US adults, the 

participants which in the highest tertile of 25(OH)D 

had lower prevalence of metabolic syndrome (OR 

0.62;95%CI 0.45-0.84) than the participants which 

are in the lowest tertile of 25(OH)D 
34

. Higher 

plasma 25(OH)D level is associated with greater 

insulin sensitivity and lower insulin secretion 
34

. Ju 

et al. reported that in meta-analysis study, which 

includes 18 relevant studies (16 cross-sectional, 1 

case-control study, 1 nested case-control) revealed 

that vitamin D levels are associated with risk of 

metabolic syndrome in cross-sectional studies but 

not in longitudinal studies 
35

. The pooled odds ratio 

of metabolic syndrome per 25 nmol/L increments 

in the serum 25 (OH)D concentration was 0.87 

(95% CI 0.83-0.92. i2 = 85%) which was based on 

16 cross-sectional studies 
35

. Parker et al. reported 

an inmeta-analysis study which revealed that the 

highest levels of serum 25 (OH) D were associated 

with a 43% reduction in cardiometabolic disorders 

[OR 0.57, 95%(CI 0.48-0.68)] 3 whereas on the 

contrary, in the study from Turkey 
36

, metabolic 

disorders are not correlated with the presence of 

vitamin D deficiency. 

Observational studies for the role of vitamin D in 

hypertension are very limited in the literature 

review. Forman et al, reported that the effect of 

vitamin D supplementation for 6 months which 

included African Americans showed that each 1 

ng/mL increase in 25(OH)D caused a significant 

0.2 mm Hg drop in systolic blood pressure (SBP) 

but no effect on diastolic blood pressure (DBP) 
37

. 

Mirhosseini et al., showed that in a community-

based open-label study in Canada where 

participants were provided vitamin D3 supplements 

and were encouraged to achieve >40 ng/mL 

25(OH)D, those who were hypertensive at baseline 

(SBP-155mm Hg, DBP- 95 mm Hg) reduced their 

SBP by 14-18 mm Hg and DBP by 12 mm Hg 

whereas prehypertensive participants did not have a 

significant reduction in blood pressure 
38

. A meta-

analysis study reported the effect of vitamin D 

supplementation on CVD risk factors of 81 

participants, which found to have significant 

beneficial effects on blood pressure, lipid profile, 

parathyroid hormone and serum high-sensitivity C-

reactive protein (hs-CRP) 
39

. 

So, we can conclude from observational studies 

that there is the role of vitamin D could play an 

important role in preventing cardiometabolic 

disorders. 

Interventional Studies: There are clinical trials 

published in literature sources for the role of 

vitamin D supplementation in cardiometabolic 

disorders. Pittas et al. 
40

 suggested that the 

treatment of vitamin D may be effective in patients 

with cardiometabolic disorder having vitamin D 

deficiency. Salekzamani et al. 
41

 reported a 

significant decrease in TG level with vitamin D 
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supplementation dosage of 50,000 IU for 16 weeks 

in the Iranian population. Kuchay et al. 
42

 reported 

that the treatment of vitamin D derived (60,000 IU) 

for 1 year period significantly decreased the 

glycemic parameters (FBG, PPBG, HbA1c) in the 

Kashmiri population. Fatemeh et al. 
43

 reported that 

the supplementation of vitamin D (1000 mg 

capsule) for 1 month in healthy school children 

significantly improved the HDL level. Pfeifer et al. 
44

 showed the significant reduction of blood 

pressure by vitamin D supplementation in elder 

women. Ryu et al. 
45

, Ramly et al. 
46

, Wood et al. 
47

 

reported that there was no significant effect of 

vitamin D supplement on cardiometabolic 

disorders. Clinical trials for the effect of vitamin D 

supplementation on cardiometabolic disorders 

showed controversial results 
40, 41, 48, 49

. Clinical 

trials thus suggests that the role of vitamin D 

supplementation in cardiometabolic disorders is not 

evident.  

Challenges for Vitamin D Supplement as Potent 

Adjuvant Therapy: Ultimately, clinical studies, 

including observational as well as interventional 

studies, revealed that vitamin D deficiency is a 

potent and high risk factor for cardiometabolic 

disorders and it has an important role in the 

pathogenesis of cardiometabolic disorders. 

However, there is no evidence from interventional 

studies which shows the beneficial effects of 

vitamin D on cardiometabolic disorders.  

The possible reasons for the lack of conclusive 

results may be due to incorrect duration, dosage, 

route of administration, patient’s characteristics, 

and inadequate outcome measures 
46

. Clinical 

studies showed mixed results for the effect of 

vitamin D supplementation on cardiometabolic 

disorders. However, there are also some 

interventional studies that showed beneficial effects 

of vitamin D supplementation on cardiometabolic 

disorders. In most of the trials, serum 25(OH)D is 

not measured always, seasons in which vitamin D 

level were different in different trials, confounding 

variables are also not considered in the trials. Apart 

from this, vitamin D level as a deficiency is still 

debatable globally, and various studies used 

different threshold values as vitamin D deficiency. 

There is a need to make uniformity in considering 

the vitamin D level as a deficiency in a specific 

population according to their physiology and 

environmental factors. Previous studies showed the 

link between vitamin D and cardiometabolic 

disorders, but mostly vitamin D deficiency level 

they considered is less than 20 ng/ml. However, 

Vitamin D and type 2 diabetes (D2d) study of 

American Diabetes Association 2019 suggested 

that vitamin D level less than 12 ng/ml significantly 

increase the risk of type 2 diabetes, and treatment 

of vitamin D in such patient may reduce the risk of 

type 2 diabetes mellitus 
50

. The vitamin D threshold 

level which is mentioned in this study is also 

supported by the Institute of Medicine, which is 

recommended in the guideline that vitamin D levels 

less than 12 ng/ml should be considered as vitamin 

D deficient 
11

. Moreover, Nemerovski et al. 
51

 also 

reported that vitamin D level less than 15 ng/ml is 

generally associated with a higher risk of 

cardiovascular disease risks than the risks which is 

seen upto 20 ng/ml vitamin D deficient level.  

Till now up to our knowledge, none of the studies 

is available, which used the threshold level less 

than 12 ng/ml of 25(OH)D concentration in the 

clinical study of vitamin D supplementation in 

patients with cardio-metabolic disorders. 

Furthermore, specific preferred formulation, 

duration, dosage regime of vitamin D 

supplementation is still not been clearly 

established. Cholecalciferol 40 is used in some 

studies, whereas some studies used Ergocalciferol 
52

.  

Most reported studies were used the duration of 

vitamin D supplementation less than 1 year, while 

some other studies used the insufficient dose of 

vitamin D for the prevention of cardiometabolic 

outcomes. Norris et al. 
53

 observed that there was 

variation in the effect of vitamin D in humans as 

per the race/ethnicity group. So, it can also be 

concluded that variation in race/ethnicity can also 

affect vitamin D supplementation to achieve 

outcome measures. Most trials involve 

supplementation of vitamin D in patients which are 

not categorized in vitamin D deficient levels, but 

the fact is that vitamin D supplementation is most 

beneficial to patients who are in deficient level 

when provided in doses that are optimal to achieve 

repletion and for the duration that are enough for 

the development of outcome of interest 
9
. In 

summary, all the studies showed a strong 

relationship between a low level of 25(OH)D and 
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cardiometabolic disorders, but there is a lack of 

uniformity in consideration of vitamin D 

deficiency, dose, dosage regime, and dosage form 

D and measurement of outcome parameters. 

Literature also proved that the role of vitamin D in 

cardiometabolic disorders is evident and future 

long-term systematic randomized controlled trials 

are needed to prove it. 

CONCLUSION: Thus, vitamin D deficiency is a 

potent and highly prevalent risk factor for 

cardiometabolic disorders and vitamin D 

supplements may be useful as adjuvant therapy in 

cardiometabolic disorders.  

However, there is a need of clinical studies which 

showing the significant beneficial effect of vitamin 

D and answering the controversial questions and 

challenges. 

ACKNOWLEDGEMENT: None 

CONFLICTS OF INTEREST: None 

ETHICAL CLEARANCE: Not Required 

REFERENCES: 

1. Srivastava AK: Challenges in the treatment of 

cardiometabolic syndrome. Indian Journal of 

Pharmacology 2012; 44: 155-56.  

2. Castro JP, El-Atat FA, MacFarlane SI, Aneja A and 

Sowers JR: Cardiometabolic syndrome: Pathophysiology 

and treatment. Curr Hypertension Reports 2003; 5: 393-01. 

3. Parker J, Hashmi O, Dutton D, Mavrodaris A, Stranges S 

and Kandala NB: Levels of vitamin D and cardiometabolic 

disorders: Systematic review and meta-analysis. Maturitas 

2010; 65: 225-36.  

4. Grundy SM: A changing paradigm for prevention of 

cardiovascular disease: emergence of the metabolic 

syndrome as a multiplex risk factor. European Heart 

Journal Supplements 2008; 10(B): B16–23.  

5. Despres JP, Poirier P, Bergeron J, Tremblay A, Lemieux I 

and Almeras N: From individual risk factors and the 

metabolic syndrome to global cardiometabolic risk. 

European Heart Jou Supplements 2008; 10(B): B24–33.  

6. Oh J, Weng S and Felton SK: 1, 25(OH)2 vitamin d 

inhibits foam cell formation and suppresses macrophage 

cholesterol uptake in patients with type 2 diabetes mellitus. 

Circulation 2009; 120: 687-98.  

7. Wang C. Role of Vitamin D in Cardiometabolic diseases. 

Journal of Diabetes Research 2013: 1-10.  

8. Gunjaliya A, Patil R, Vaza J, Patel H and Maniyar A: 

Prevalence of vitamin D deficiency in higher 

socioeconomical class of Ahmedabad, Gujarat, India. Int 

Journal of Medi Sci and Public Health 2014; 4: 617-20.  

9. Marquina C, Mousa A, Scragg R and de Courten B: 

Vitamin D and Cradiometabolic disorders: a review of 

current evidence, genetic determinants and patho-

mechanisms. Obesity reviews 2018; 2-16.  

10. Rendina D, Filippo GD, Muscariello R, Palma DD, Fiengo 

A and Pascale FD: Vitamin D and Cardiometabolic 

Disorders. High Blood Pressure Cardiovascular Prevention 

2014; 21: 251-56.  

11. Zittermann A: Vitamin D status, Supplementation, Cardio-

vascular Disease. Antican Res 2018; 38: 1179-86.  

12. Norman AW: From vitamin D to hormone D: 

fundamentals of the vitamin D endocrine system essential 

for good health. Am J Clin Nutr 2008; 88: 491Se9S.  

13. Nibbelink KA, Tishkoff DX, Hershey SD, Rahman A and 

Simpson RU: 1,25(OH)2-vitamin D3 actions on cell 

proliferation, size, gene expression, and receptor 

localization, in the HL-1 cardiac myocyte. J Steroid 

Biochem Mol Biol 2007; 103(3–5): 533–7.  

14. Pittas AG and Dawson-Hughes B: Vitamin D and diabetes. 

J Steroid Biochem Mol Biol 2010; 121(1–2): 425–9.  

15. DeLuca HF. Overview of general physiologic features and 

functions of vitamin D. Am J Clin Nutr 2004; 80: 

1689Se96S.  

16. Pilz S, Tomaschitz A, Ritz E and Pieber TR: Vitamin D 

status and arterial hypertension : a systematic review. Nat 

Rev Cardiol 2009; 6: 621-630.  

17. Chen Y, Liu W, Sun T, Huang Y, Wang Y and Deb DK: 

1,25-Dihydroxyvitamin D promotes negative feedback 

Regulation of TLR Signalling via Targeting microRNA-

155-SOCS1 in Macrophages. J Immunol 2013; 190(7): 

3687-95.  

18. Chaudhuri JR, Mridula KR, Anamika A, Boddu DB, Misra 

PK and Lingaiah A:  Deficiency of 25-Hydroxy vitamin D 

and Dyslipidemia in Indian subjects. Journal of Lipids 

2013:1-7. 

19. Snijder MB, Van Dam RM, Visser M, Deeg DJH, Dekker 

JM and Bouter LM: Adiposity in relation to vitamin D 

status and parathyroid hormone levels: a population-based 

study in older men and women. J Clin EndocrinolMetabol 

2005; 90: 4119-23.  

20. Schmidt N, Brandsch C, Ku¨hne H, Thiele A, Hirche F and 

Stangl GI: Vitamin D receptor deficiency and low vitamin 

D diet stimulate aortic calcification andosteogenic key 

factor expression in mice. PLoS ONE 2012; 7(4): e35316. 

21. Wortsman J, Matsuoka LY, Chen TC, Lu Z and Holick 

MF: Decreased bioavailability of vitamin D in obesity. Am 

J Clin Nutr 2000; 72: 690-93.  

22. Pourshahidi LK: Vitamin D and obesity: current 

perspectives and future directions. Proc Nutr Soc 2015; 74: 

115-24.  

23. Giovannucci E, Liu Y, Hollis BW and Rimm EB: 25-

hydroxyvitamin D and Risk of Myocardial Infarction in 

Men: A Prospective study. Arch Intern Med 2008; 

168(11): 1174-80. 

24. Lupton JR, Faridi KF, Martin SS, Sharma S and Kulkarni 

K: Deficient serum 25-hydroxy vitamin D is associated 

with an atherogenic lipid profile: The very large database 

of lipids (VLDL-3) study. J Clin Lipidol 2016; 10: 72-81. 

25. Patel PA, Patel PP, Mughal Z, Pandidela R, Patel AD and 

Patwardhan V: Interrelationship between serum 25-

hydroxyvitamin D3 concentration and lipid profiles in 

premenopausal Indian women. Indian J Endocr Metab 

2017; 21: 96-01.  

26. Hiserote AM, Berry-Caban CS, Wu Q and Wentz LM: 

Correlations between vitamin D concentrations and lipid 

panels in active duty and veteran military personnel. Int J 

Sports Exerc Med 2016; 2: 034.  

27. Cheng S, Massaro JM, Fox CS, Larson MG, Keyes MJ and 

McCabe EL: Adiposity, cardiometabolic risk, and vitamin 

status: The Framingham heart study. Diabetes 2010; 59: 

242-8.  



Basu and Mehta, IJPSR, 2022; Vol. 13(1): 25-32.                                          E-ISSN: 0975-8232; P-ISSN: 2320-5148 

International Journal of Pharmaceutical Sciences and Research                                                                              32 

28. McGill AT: Relationships of low serum vitamin D3 with 

anthropometry and markers of the metabolic syndrome and 

diabetes in overweight and obesity. Nutr J 2008; 7: 4.  

29. Marwaha RK, Tandon N, Garg MK, Kanwar R, Narang A 

and Sastry A: Vitamin D status in healthy Indians aged 50 

years and above. J Assoc Phys Ind 2011; 59: 706-9. PMID: 

22616336 

30. Faraji R , Sharami SH, Zahiri Z, Asgharni M, Kazemnejad 

E and Sadeghi S: Evaluation of relation between 

anthropometric indices and vitamin D concentrations in 

women with polycystic ovarian syndrome. J Family 

Reprod Health 2014;8: 123-9. PMID:  25628722 

31. Rocha LM, deSilva Baldan DS, Souza AL, Chaim EA, 

Pavin EJ and Alegre SM: Body composition and metabolic 

profile in adults with vitamin D deficiency. Rev Nutr 

Campinas 2017; 30: 419-30.  

32. Sorkin JD, Vasaitis TS, Streeten E, Ryan AS and Goldberg 

AP: Evidence for threshold effects of 25-hydroxyvitamin 

D on glucose tolerance and insulin resistance in black and 

white obese postmenopausal women. J Nutr 2014; 144: 

734-42.  

33. Pacifico L, Anania C, Osborn JF, Ferraro F, Bonci E and 

Olivero E: Low 25(OH) D3 levels are associated with total 

adiposity, metabolic syndrome and hypertension in 

Caucasian children and adolescents. Eur J Endocrinol 

2011; 165: 603-11.  

34. Mitri J, Nelson J, Ruthazer R, Garganta C, Nathan DM and 

Hu FB: Plasma 25-hydroxyvitamin D and risk of 

metabolic syndrome: An ancillary analysis in the Diabetes 

Prevention Program. European Journal of Clinical 

Nutrition 2014; 68: 376-83.  

35. Ju SY, Jeong HS and Kim DH: Blood vitamin D status and 

metabolic syndrome in the general adult population: A 

dose-response meta analysis. J Clin Endocrinol Metab 

2014; 99: 1053-63.  

36. AI LIR, Sonmezer MC, Cicek AG, Keskin M, Efe FK and 

Cimen IM: Evaluation of the relationship between vitamin 

D levels and metabolic syndrome components. Biomed 

Res 2017; 28: 8821-6. 

37. Forman JP, Scott JB, Ng K, Drake BF, Suarez EG and 

Hayden DL: Effect of vitamin D supplementation on blood 

pressure in blacks. Hypertension 2013; 61(4): 779-85. 

38. Mirhosseini N, Vatanparast H and Kimball SM: The 

association between serum 25(OH)D status and blood 

pressure in participants of a community-based program 

taking Vitamin D supplements. Nutrients 2017; 9(11): 

1244.  

39. Mirhosseini N, Rainsbury J and Kimball SM: Vitamin D 

supplementation, serum 25(OH)D concentrations and 

cardiovascular disease risk factors: a systematic review 

and meta-analysis. Front Cardiovasc Med 2018; 5: 87.  

40. Pittas AG, Chung M, Trikalinos T, Mitri J, Brendel M and 

Patel K: Sytematic Review:Vitamin D and Cardio-

metabolic Outcomes. Ann of InterMedi 2010; 152: 307-14. 

41. Salekzamani S, Mehralizadeh H, Ghezel A, Salekzamani 

Y, Jafarabadi MA and Bavil AS: Effect of high-dose 

vitamin D supplementation on cardiometabolic risk factors 

in subjects with metabolic syndrome: a randomized 

controlled double-blind clinical trial. Journal of 

Endocrinological Investigation 2016; 39: 1303-13.  

42. Kuchay MS, Laway BA, Bashir MI, Wani AI, Misgar RA 

and Shah ZA: Effect of Vitamin D supplementation on 

glycemic parameters and progression of prediabetes to 

diabetes: A 1 year, open-label randomized study. Indian J 

of Endocrinology and Metabolism 2015; 19: 387-92. 

43. Tavakoli F, Namakin K and Zardast M: Vitamin D 

supplementation and High Density Lipoprotein 

Cholesterol: A Study in Healthy School Children. Iranian 

Journal of Pediatrics 2016; 26: e3311. 

44. Pfeifer M, Begerow B, Minne HW, Nachtigall D and 

Hansen C: Effects of a short termvitamin D(3) and calcium 

supplementation on blood pressure and parathyroid 

hormone levels in elderly women. The Journal of Clinical 

Endocrinology and Metabolism 2001; 86 (4): 1633-37.  

45. Ryu OH, Lee S, Yu J, Choi MG, Yoo HJ and Mantero F: 

A prospective randomized controlled trial of the effects of 

vitamin D supplementation on long term glycemic control 

in type 2 diabetes mellitus of Korea. Korea Endocrinology 

and Metabolism 2014; 61: 167-76.  

46. Ramly M, Ming MF, Chinna K, Suboh S and Pendek R: 

Effect of Vitamin D supplementation on Cardiometabolic 

Risks and Health-Related Quality of life among Urban 

premenopausal women in a Tropical Country- A 

Randomized Controlled Trial. Plos One 2014; 9: e110-76.  

47. Wood AD, Secombes KR, Thies F, Aucott L, Black AJ 

and Mavroeidi A: Vitamin D3 supplementation has no 

effect on conventional cardiovascular risk factors: 

aparallel-group, double-blind, placebo-controlled RCT. J 

of Clinical Endocrinol & Metabolism 2012; 97: 3557-68. 

48. Kelishadi R, Salek S, Salek M, Hashemipour M and 

Movahedian M: Effects of vitamin D supplementation on 

insulin resistance and cardiometabolic risk factors in 

children with metabolic syndrome: a triple-masked 

controlled trial. Jornal de Pediatria 2014; 90: 28-34.  

49. Von Hurst PR, Stonehouse W and Coad J: Vitamin D 

supplementation reduces insulin resistance in South Asian 

women living in New Zealand who are insulin resistant 

and vitamin D deficient-a randomised, placebo controlled 

trial. British Journal of Nutrition 2010; 103: 549-55.  

50. Pittas AG, Dawson-Hughes B, Sheehan P, Ware JH, 

Knowler WC and Aroda VR: Vitamin D supplementation 

and Prevention of type 2 diabetes. N Eng J Med 2019; 381: 

520-30.  

51. Nemerovski CW, Dorsch MP, Simpson RU, Bone HG, 

Aaronson KD and Bleske BE: Vitamin D and 

Cardiovascular diseases. Pharmaco 2009; 29(6): 691-08. 

52. Sugden JA, Davies JI, Witham MD, Morris AD and 

Struthers AD: Vitamin D improves endothelial function in 

patients with type2 diabetes mellitus and low vitamin D 

levels. Diabet Med 2008; 25: 320-5. 

53. Norris KC, Barnett  ME, Meng YX, Martins D, Nicholas 

SB and Gibbons GH: Rationale and design of a placebo 

controlled randomized trial to assess short term, high-dose 

oral cholecalciferol on select laboratory and genomic 

responses in African Americans with hypovitaminosis D. 

Contemporary Clinical Trials 2018; 72: 20-25.  

 

 

 

 

 

All © 2022 are reserved by the International Journal of Pharmaceutical Sciences and Research. This Journal licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License. 

This article can be downloaded to Android OS based mobile. Scan QR Code using Code/Bar Scanner from your mobile. (Scanners are available on Google 
Playstore) 

How to cite this article: 

Basu D and Mehta AA: Role of vitamin d in cardiometabolic disorders-a review based on pathophysiology and clinical evidences. Int J 

Pharm Sci & Res 2022; 13(1): 25-32. doi: 10.13040/IJPSR.0975-8232.13(1).25-32. 


