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ABSTRACT 

Introduction: Coronary artery disease (CAD) is the most common disease affecting both 

men and women world-wide. Lifestyle modifications play a major role as the causative factor 

for CAD. Aims: To determine the association between vitamin D level and serum lipid 

profile in patients with Coronary Artery Disease. Methods: This Study was conducted in 

Mahatma Gandhi Medical College and ResearchInstitute, Puducherry. A standardised health 

questionnaire was circulated among study participants - 30Coronary Artery Disease patients 

(cases) and 30 healthy controls. It includedinformation on current and previous medicines, 

hypertension, and Coronary artery participants. Subjects were selected by their answer to the 

questions pertaining to this study.Cases and controls had their means and standard deviations 

(SD) calculated. Analysis of variance (ANOVA) and Pearson’s correlation were performed to 

determine the relationship between the parameters was used to find the statistical significance 

and correlation of  Vitamin D and Lipid Profile among the both the groups. Result: The 

vitamin D values of cases (21.14 ± 12.9) are low when compared to controls (56.54 ± 18.88) 

with a significant p value. LDL of cases (129.1 ± 26.91) was found to be high than controls 

(99.77 ± 26.23) (105.1 ± 25.43). HDL of cases (33.83±6.82) was found to be lower than 
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controls (49.53±6.12).Conclusion: Altered lipid profile with low HDL-C, high LDL-C, high 

LDL-C/HDL-C suggests increased risk for CAD. Low vitamin D levels are also associated 

with high risk for CAD. This study shows that CAD patients were found to have low Vitamin 

D levels and altered lipid profile status. Correcting vitamin D deficiency will prevent 

Coronary artery disease.  

Keywords: coronary artery disease (CAD), 25hydroxy cholecalciferol, HDL, LDL 

INTRODUCTION 

There is ample epidemiological evidence 

suggesting that high blood cholesterol 

levels increase cardiovascular risk, and that 

this risk varies depending on the amounts 

of the various serum cholesterol fractions 

[1]. The LDL-C/HDL-C ratio, which can be 

derived from a routine lipid profile and is 

more accurate than LDL-C or HDL-C alone 

as an indicator of cardiovascular risk. 

Determination of the LDL-C/HDL-C ratio 

helps in deciding at which point lipid-

lowering medication should be started. The 

LDL-C/HDL-C ratio had more predictive 

value than LDL-C or HDL-C alone in the 

Helsinki project, a 5-year clinical trial of 

more than 4,000 middle-aged men with 

increased lipids [2]. The current NCEP 

guidelines indicate LDL-C/HDL-C ratio 

levels of roughly 2.5 [3]. According to 

current studies, the risk of dying from 

cardiovascular disease increases 

dramatically around the ratio of 3.3-3.7 [4]. 

Previous epidemiological studies have 

linked a lack of 25hydroxy cholecalciferol 

to myocardial infraction, heart failure, 

diabetic cardiovascular disease, and 

peripheral vascular disease. Individuals 

with vitamin-D insufficiency who were 

monitored for 4 to 5 years had a 53 percent 

to 80 percent increased rate of 

cardiovascular consequences such as death 

from MI or heart failure [5]. More recent 

research has found a link between 

hypertension, diabetes, atherosclerosis, 

microalbuminuria, stroke, and reduced 

renal function and the mean serum level of 

25(OH)D [6- 9]. Vitamin-D deficiency is 

more common in most countries of the 

world, including India. Humans get 

vitamin-D via the sun or by food intake 

[10]. As a result, this study was done to 

examine if there was a relationship between 

vitamin D and serum lipid profile in 

coronary heart disease patients in 

Puducherry population. 

MATERIALS AND METHODS 

The research was carried out at the 

Department of Biochemistry, in 

collaboration with the Departments of 

General Medicine and Cardiology, at the 

Mahatma Gandhi Medical College and 

Research Institute, Pillayarkuppam, 

Puducherry [MGMCRI], a tertiary health 

care institution under the jurisdiction of Sri 
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BalajiVidyapeeth University Puducherry. 

The Institutional Research Committee and 

the Institutional Human Ethical Committee 

both authorised the project. 

A standardised health questionnaire were 

circulated among study participants - 

Coronary Artery Disease patients (cases) 

and healthy controls. It 

includedinformation on current and 

previous medicines, hypertension, and 

Coronary artery participants. Subjects were 

selected by their answer to the questions 

pertaining to this study. 

INCLUSION CRITERIA 

 CASES -Newly diagnosed coronary 

artery disease patients in General 

medicine and Cardiology OPD at 

Mahatma Gandhi Medical College 

and Research Institute 

 CONTROLS –Age matched healthy 

volunteers who were employed in 

MGMC&RI 

EXCLUSION CRITERIA 

 Patient who have Tuberculosis, 

Type-1 diabetes mellitus, Anemia, 

Chronic bone pain, Renal failure 

and Endocrine disorders 

 Pregnant females 

 Patients who are already on 

calcium, vitamin-D, multivitamin, 

haematinic, steroid, and hormonal 

treatment 

SAMPLE COLLECTION: 

Under aseptic precautions, by venepuncture 

venous blood(5ml) was  drawn from all the 

subjects after overnight fasting of 10-

12hours. From that serum was separated for 

analysing of serum vitamin-D levels and 

Lipid profile. 

STUDY PARAMETERS: 

1.Serum Vitamin-D(25-(OH)D) 

2.Serum total cholesterol 

3.Serum Triglycerides 

4.High density lipoprotein(HDL) 

5.Low density Lipoprotein(LDL) 

8.Serum urea 

9.Serum creatinine 

10.Blood Glucose 

Estimation of Vitamin-D was done by 

direct competitive chemiluminescence 

immunoassay (CLIA). The 25 OH vitamin 

D is dissociated from its binding protein 

during the first incubation and binds to the 

particular antibody on the solid phase. The 

tracer (vitamin D coupled to an isoluminol 

derivative) is added after 10 minutes. The 

unbound material is removed using a wash 

cycle after a second 10 minute 

incubation.The starter reagents are then 

introduced to start the flash chemiluminescent 

process. A photomultiplier measures the light 

signal in relative light units (RLU), which 

is inversely proportional to the amount of 

25 OH vitamin D present in the calibrators, 

controls, or samples. Lipid profile 

parameters total cholesterol was estimated 

by CHOD-POD method, triglycerides by 
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GPO-POD method, HDL and LDL by 

direct method, LDL-C/HDL-C ratio by 

calculation. 

STATISTICAL ANALYSIS: 

Cases and controls had their means and 

standard deviations (SD) calculated. 

Statistical Package for the Social Sciences 

(SPSS) version 17 software was used to 

perform the statistical analysis. Analysis of 

variance (ANOVA) and Pearson’s 

correlation were performed to determine 

the relationship between the 

parameterswasused to find the statistical 

significance and correlation of  Vitamin D 

and Lipid Profile among the both the 

groups. P ≤ 0.05 was considered 

significant. 

RESULTS 

The results of this study are elaborated 

below. 

Table 1 shows the mean and SD of both 

cases and control along with p value.  

The vitamin D values of cases (21.14 ± 

12.9) are low when compared to controls 

(56.54 ± 18.88) with a significant p value. 

Total cholesterol of cases (193.33 ± 59.2) 

are high when compared to controls 

(154.53 ± 27.07). Triglycerides of cases 

(126.73±44.89), LDL of cases (129.1 ± 

26.91) were found to be high than controls 

(99.77 ± 26.23) (105.1 ± 25.43). HDL of 

cases (33.83±6.82) was found to be lower 

than controls (49.53±6.12). 

 

 
Table 1: Comparison of study parameters between cases and control 

PARAMETERS CASES 
(MEAN ± SD) 

CONTROLS 
(MEAN ± SD) 

T-TEST p-VALUE 

Vitamin D 21.14 ± 12.9 56.54 ± 18.88 8.4776 0.0000 
Cholesterol 193.33 ± 59.2 154.53 ± 27.07 3.2645 0.0018 

TAG 126.73±44.89 99.77 ± 26.23 2.8410 0.0062 
HDL 33.83±6.82 49.53±6.12 0.717 0.479 
LDL 129.1 ± 26.91 105.1 ± 25.43 3.5508 0.0008 
Urea 45.6 ± 6.36 25.97 ± 7.11 11.2746 0.0000 

Creatinine 1.7 ± 0.21 0.96 ± 0.18 14.5126 0.0000 
Glucose 120.37 ± 5.59 89.43 ± 10.6 14.1354 0.0000 

SD – standard deviation 
 
 

Table 2: Correlation Between Lipid Profile and Vitamin –D 
Correlations 

VitaminD 

Cholesterol Pearson Correlation -.325* 
 Sig. (2-tailed) 0.011 

TAG Pearson Correlation -0.142 
 Sig. (2-tailed) 0.279 

HDL Pearson Correlation -0.016 

Sig. (2-tailed) 0.906 

LDL Pearson Correlation -.332** 

 
Sig. (2-tailed) 0.01 

 **Correlation is significant at the 0.01 level (2-tailed). 
*Correlation is significantat the 0.05 level (2-tailed). 
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DISCUSSION 

The current study found that vitamin –D 

(25(OH)D) levels in CAD patients were 

[21.14 ± 12.9ng/dl], compared to [56.54 ± 

18.88ng/d] in the control group. However, 

when compared to the control group, the 

reduction in vitamin D concentration was 

statistically significant (P<0.000).We also 

discovered a negative connection between 

serum vitamin D and coronary artery 

disease (CAD) in the current investigation. 

Previous epidemiological research revealed 

that myocardial infarction, heart failure, 

diabetic cardiovascular disease, and 

peripheral vascular disease are all linked to 

a lack of 25(OH) D. Most body cells 

including cardiomyocytes and vascular 

smooth muscle and also the endothelium of 

the vessels have vitamin D receptors [11]. 

The mechanism that causes vitamin D's 

preventative benefit against cardiovascular 

disease is unknown, although various 

theories have been offered, including the 

effect of vitamin D on insulin compliance, 

blood pressure, and parathyroid hormone 

levels. 

 Furthermore, vitamin D has anti-

inflammatory properties, and existing 

cholesterol is cleared by macrophages, 

resulting in foam cell production on 

vending machine walls. In addition, there is 

an inverse relationship between vitamin D 

serum level and coronary artery 

calcification. Vitamin D deficiency is a 

rather prevalent condition. The risk of 

cardiovascular disease was nearly four 

times higher in persons who were vitamin 

D deficient compared to those who had a 

normal level of vitamin D. 

 Decholecalciferol suppresses the 

rennin gene, which regulates the renin-

angiotensin axis. Changes in the smooth 

muscles of the vascular wall, as well as 

inflammation, are caused by 25 – OH 

cholescalciferol, which could explain 

cardiovascular complications [11-13]. 

Clinical investigations have found a cross-

sectional link between low vitamin D levels 

and plasma renin activity, blood pressure, 

coronary artery calcification, and 

cardiovascular disease [14, 15]. 

Furthermore, experimental and clinical data 

suggest that vitamin D deficiency promotes 

the development of hypertension, 

suggesting another possible mechanism 

linking vitamin D deficiency hypertension 

and vascular risk [16, 17]. Furthermore, 

levels of 1,25dihydroxy cholecalciferol 

have been shown to be inversely associated 

with vascular calcification, suggesting that 

vitamin D may influence MI risk through 

its effects on vascular calcification [14]. 

Low ca++ intake, possibly in combination 

with vitamin D deficiency, has been linked 

to impaired fasting glucose and the risk of 

type 2 diabetes mellitus, both of which are 

CVD risk factors [18].  
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CONCLUSION 

Coronary artery disease is highly prevalent 

non communicable disease in India. Many 

people are getting affected in young age 

itself. Altered lipid profile with low HDL-

C, high LDL-C, highLDL-C/HDL-C 

suggests increased risk for CAD. Low 

vitamin D levels are also associated with 

high risk for CAD. This study shows that 

CAD patients were found to have low 

Vitamin D levels and altered lipid profile 

status. Correcting vitamin D deficiency will 

prevent Coronary artery disease.  
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