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Introduction 
 

   

The crucial role of vitamin D deficiency on coronary cal-

cification has been recently suggested [1]. In this regard, 

some mediating mechanisms explained in the role of vit-

amin D deficiency include an increased risk for hyperten-

sion and insulin resistance, thickening of the arterial walls, 

increased risk for respiratory disorder, activation of in-

flammatory markers, as well as an increased risk for arte-

rial calcification or hardening. It has been shown that a 

reduction of vitamin D levels lower than 30 ng/ml may 

increase the risk for coronary artery disease [2, 3]. With 

regard to association between vitamin D deficiency and 

coronary artery disease, it has been shown a negative as-

sociation between serum 1,25-vitamin D levels and 

amounts of vascular calcification [4]. This data suggests a 

potential role for endogenous 1,25-vitamin D in an inhibi-

tion of vascular calcification and thus increasing serum 

level of vitamin D can effectively reduce coronary calcifi-

cation, leading to a reduced risk of calcified coronary ath-

erosclerotic lesions [5]. 

  

 

Correspondence to: Dr  Hamid Reza  Rahmanpour 

Email:  hr1696@gmail.com 

 

ABSTRACT 

 

Objective: The evident data is insufficient in explaining 

association between the serum level of vitamin D and an 

occurrence of severe coronary artery disease. Vitamin D 

deficiency has been linked to an increased risk of coro-

nary artery disease (CAD) and cardiovascular (CV) 

death. We aimed to investigate whether serum 25-

hydroxy vitamin D was associated with severity of coro-

nary artery involvement.  

Methods: 341 patients fulfilled the criteria of the Rose 

questionnaire and Minnesota codes on coronary artery 

disease were consecutively included into this cross-

sectional survey. The number of involved coronary ves-

sels were assessed by reviewing the coronary angi-

ography reports. 25-hydroxy vitamin D was measured by 

radioimmunoassay.  

Results: Lower 25-hydroxy vitamin D was found in 

those with more  severe coronary disease (normal coro-

nary condition 26.78 ± 17.07, one-vessel 17.70 ± 14.31 

ng/ml, two-vessel 17.49 ± 16.10 ng/ml, and three-vessel 

16.04 ± 12.17 ng/dl, p =0.029). The prevalence rate of 

vitamin D deficiency in a normal coronary state, single-

vessel disease ,two-vessel disease, and three-vessel dis-

ease were 31.2%,72.9%, 73.9%,78.7%respectively (p= 

0.001). The level of vitamin was adversely associated 

only with serum triglyceride level (r = -0.156, p = 0.005), 

but not with other lipid profiles or FBS. Also, the serum 

level of 25-hydroxy vitamin D was directly correlated 

with patients’ age (r = 0.203, p < 0.001).  

Conclusions: Vitamin D deficiency can predispose to 

develop coronary artery involvement and progress coro-

nary atherosclerosis. 
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Histological investigations have discovered some mecha-

nisms for vitamin D deficiency for progressing vascular 

wall changes. In fact, 1,25-Vitamin D is known to regulate 

the deposition of calcium in the axial skeleton, and the 

current data suggest it may regulate the deposition of cal-

cium in the vascular wall as well [6]. Also, low serum 

levels of 25-hydroxyvitamin are associated with insulin 

Association between 25-hydroxy vitamin D deficiency 

and severity of coronary artery involvement 
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resistance and metabolic syndrome, two important risk 

factor for development of coronary atherosclerosis [7]. In 

total, lower vitamin D levels have been associated with 

CVD, hypertension, diabetes, high-density lipoprotein 

cholesterol and low-density lipoprotein (LDL) cholesterol, 

and surrogate measurements of cardiovascular risk such as 

coronary artery calcification [8,9]. However, the evident 

data is insufficient in explaining association between the 

serum level of vitamin D and an occurrence of severe cor-

onary artery disease.We aimed to investigate whether se-

rum 25-hydroxyvitamin D was associated with severity of 

coronary artery involvement.  

 

Materials and methods 

All patients fulfilled the criteria of the Rose questionnaire 

and Minnesota codes on coronary artery disease were con-

secutively included into this cross-sectional survey. The 

exclusion criteria were a history of surgery within 6 

months ago or having hematologic disease or any haemo-

globinopathy or coagulopathy, a history of chronic clinical 

conditions such as liver, kidney disease or malignancies, 

or a history of cerebrovascular disease or other simultane-

ous cardiovascular disorders. All baseline information 

including demographic characteristics, cardiovascular risk 

factors, medications, or laboratory parameters, were col-

lected from the hospital recorded files. The numbers of 

involved coronary vessels were assessed by reviewing the 

coronary angiography reports, the presence and severity of 

coronary disease was determined using the number of 

coronary artery involvement and left main lesion. Also, 

25-hydroxy vitamin D was measured by radioimmunoas-

say and using proper kit. Vitamin D deficiency was de-

fined as levels <20 ng/ml.  

Statistical analysis 

Results were presented as mean ± standard deviation (SD) 

for quantitative variables and were summarized by abso-

lute frequencies and percentages for categorical variables. 

Categorical variables were compared using chi-square test 

or Fisher's exact test when more than 20% of cells with an 

expected count of less than 5 were observed. Quantitative 

variables were also compared with the Mann- Whitney U 

 

 

 test. To determine the association between the level of 

25-hydroxy vitamin D and other quantitative variables, the 

Pearson or Spearman correlation test was applied.  Statis-

tical significance was determined as a p value of ≤ 0.05. 

All statistical analysis was performed using SPSS soft-

ware (version 19.0, SPSS Inc., Chicago, Illinois).  

 

Results 

  Totally, 341 patients (mean age 61.08 ± 9.71 years, 

ranged 32 to 85 years, 74.5% male) were assessed. The 

mean body mass index was 26.30 ± 3.42 kg/m
2
.  Regard-

ing cardiovascular risk factors, 36.4% were diabetics, 

28.4% were hypertensive, and 44% were smokers. The 

mean serum level of triglyceride was 147.48 ± 69.44 

mg/dl, the mean HDL level was 37.17 ± 7.60 mg/dl, the 

mean LDL level was 99.04 ± 33.85 mg/dl, and the mean 

serum FBS was 136.41 ± 59.52 mg/dl. On admission, 

42.8% were admitted with NSTEMI pattern, 22.3% with 

STEMI pattern, 29.0% as unstable angina, and 5.9% as 

stable angina. Overall, 94.1% were initially diagnosed 

with acute coronary syndrome. Among those with STEMI 

pattern, 63.2% had anterior wall infarction, 30.3% had 

inferior wall infarction, and others had lateral wall in-

volvement. Regarding severity of coronary artery disease, 

17.3% had single-vessel disease, 25.5% had two-vessel 

disease, 0.3% had two vessels involvement with left main 

lesion, 49.9% had three-vessel disease, and 2.3% had 

three vessels involvement with left main lesions.  Mean 

serum level of vitamin D was 17.21 ± 14.00 ng/ml. In this 

regard, 74.2% had vitamin D deficiency.  

Regarding the association between coronary disease se-

verity and the serum level of vitamin D, lower 25-hydroxy 

vitamin D was found in those with more severe coronary 

disease (normal coronary condition 26.78 ± 17.07, one-

vessel 17.70 ± 14.31 ng/ml, two-vessel 17.49 ± 16.10 

ng/ml, and three-vessel 16.04 ± 12.17 ng/dl, p = 0.029) 

(Figure 1). The prevalence rate of vitamin D deficiency in 

a normal coronary state was 31.2%, in single-vessel dis-

ease was 72.9%, in two-vessel disease was 73.9%, and in 

three-vessel disease was 78.7% (p = 0.001).  
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Figure 1. Mean serum 25-hydroxy vitamin D according to 

the number of coronary diseases.  

 

 

With respect to the association between serum level of 25-

hydroxy vitamin D and laboratory markers, the level of 

vitamin D was adversely associated only with serum tri-

glyceride level (r = 0.156, p = 0.005), but not with other 

lipid profiles or FBS (Figure 2). Also, the serum level of 

25-hydroxy vitamin D was directly correlated with the 

patients’ age (r = 0.203, p < 0.001).   

 

Figure 2. Association between serum 25-hydroxy vitamin 

D and serum triglyceride level. 

 

 

Discussion  

Our study could confirm recent suggestions on association 

between vitamin D deficiency and the progression of both 

coronary atherosclerosis. In fact, vitamin D deficiency 

may lead to development of coronary artery disease. Re-

garding the association between the role of vitamin D and 

an inhibition of pathways involved in atherosclerosis es-

pecially inflammatory pathways, it has been demonstrated 

that vitamin D suppresses inflammation via several path-

ways, such as an inhibition of prostaglandin and cycloox-

ygenase pathways, upregulation of anti-inflammatory cy-

tokines, decrease of cytokine induced expression of adhe-

sion molecules, reduction of matrix metalloproteinase 9, 

and down-regulation of the  renin-angiotensin-aldosterone 

system [10,11]. Vitamin D deficiency stimulates systemic 

and vascular inflammation, enabling atherogenesis [4]. 

The proinflammatory nuclear factor kB mediates partly 

the association between endothelial dysfunction and low 

vitamin D status [10]. Thus, it seems that vitamin D defi-

ciency can be considered as a major risk factor for coro-

nary atherosclerosis. Large epidemiological studies have 

highlighted vitamin D deficiency as a marker of cardio-

vascular risk [12], promoting accelerated atherosclerosis 

[13,14] and subsequent cardiovascular events [10]. Chron-

ic vitamin D deficiency causes increasing insulin re-

sistance, and enables the development of metabolic syn-

drome and diabetes mellitus [4]. Vitamin D has also 

some antiatherogenic functions, inhibiting the formation 

of foam cells, cholesterol uptake by the macrophages, and 

enabling HDL transport [15]. Lower serum 25-

hydroxyvitamin D was associated with the metabolic syn-

drome and its components, especially HDL cholesterol 

concentration [16]. Vitamin D deficiency was associated 

with vascular stiffness, which is a known predictor of car-

diovascular morbidity and mortality [10] and a marker of 

subclinical atherosclerosis. 

It can finally conclude that vitamin D deficiency can pre-

dispose to develop coronary artery involvement and pro-

gress coronary atherosclerosis. In this regard, it seems that 

consuming vitamin D supplements can reduce the risk of 

cardiovascular disease. Also, food-based strategies for the 

enhancement of vitamin D status in the population can 

lower cardiovascular risk because of confirming a causal 

link between low vitamin status and cardiovascular pa-

thology. 
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