
Introduction:

Coronary artery disease (CAD) is an important

medical and public health issue and the leading

cause of death throughout the world. Though

vitamin D has been traditionally associated with

bone health, adequate levels are also important

for optimal cardiovascular function. The quest to

identify new predictors of cardiovascular disease

has focused the attention on vitamin D, given its

association with various established risk factors
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Abstract

Background: Besides conventional risk factors, a novel risk factor hypovitaminosis D may play unique

role in the development of coronary artery disease. Evidences suggest that people with low serum vitamin

D level  is associated  with risk of acute MI  even after adjusting for the known risk factors. This study

was conducted to find out the association between serum vitamin D Level and angiographic severity of

coronary artery disease in patients of acute myocardial infarction.

Methods: One hundred and four patients of acute myocardial infarction undergoing coronary angiography

in DMCH during May 2017 to April 2018 were the study population. The population were divided into 2

groups based on their serum vitamin D level; normal vitamin D   (>30 ng/ml)   and low vitamin D (d�30

ng/ml). Low vitamin D level again divided into 3 groups; insufficient (vitamin D 21 to 30 ng/ml),

deficient (Vitamin D 10-20 ng/ml) and severely deficient having vitamin D <10 ng/ml. Coronary

angiogram was done during index hospitalization. The severity of the coronary artery disease was assessed

by vessel score and Gensini score. After calculation of Gensini score, 36 points was chosen as an appropriate

cut-off value and patients were divided into two groups; those with a Gensini score d�36 points was

considered as having absent or mild coronary artery disease and those with a Gensini score >36 points

was considered as having moderate to severe coronary artery disease. Association between serum vitamin

D Level and angiographic severity of CAD was looked for.

Results: Seventy seven (74.0%) of study population had vitamin D level d� 30 ng/ml, while 27(26.0%)

patients had normal level. There was no significant association between common cardiovascular risk

factors with vitamin D level. Double or triple-vessel CAD were more frequent in those with vitamin D

levels d�30 ng/ml as compared to those with normal vitamin D levels (>30 ng/ml) (P<0.05). Majority

(48.1%) of patients had double vessel disease (DVD). Among them 4(8%) patients had normal serum

vitamin D levels (>30 ng/ml) and 46 (92%) patients had low vitamin D (d�30 ng/ml). Mean Gensini

score was found 20.8±5.1 in normal vitamin D (>30 ng/ml) and 48.3±13.3 in low vitamin D (d�30 ng/ml)

(p<0.05). Moderate to severe CAD (Gensini score >36) was found in 54.1% of patients with vitamin D

insufficiency (21-30 ng/dl) and 83.3% of patients with vitamin D deficiency (10-20 ng/dl) (p<0.05).

Moderate negative correlation (r= -0.641; p=0.001) was found between Gensini score and serum vitamin

D level of patients with acute myocardial infarction.

Conclusion: Low serum vitamin D level is associated with increasing severity of coronary artery disease,

docsumented angiographically among patients of acute myocardial infarction. Low serum vitamin D

levels may be an emerging, independent, and potentially modiûable cardiovascular risk factor.
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for CAD, including hypertension, diabetes, obesity,

metabolic syndrome and congestive heart failure.1-2

Vitamin D deficiency is a highly prevalent

condition in the general population and in patients

with coronary artery disease.3

Most experts define vitamin D deficiency as a

calcidiol level of <20 ng/mL and insufficiency as

21�29 ng/mL. Vitamin D is sufficient if >30 ng/

mL.4 Zittermann et al. found a vitamin D level of

30�35 ng/L as the best choice for risk reduction in

cardiovascular mortality.5

Despite adequate sunshine suboptimal vitamin D

status is common among women in many

Southeast Asian countries, including India and

Pakistan. In Bangladesh serum 25(OH)D

<37.7nmol/l was seen in 50% of those in low income

groups (median 36.7nmol/l) compared to 38% of

high income groups median (43.5nmol/L).

Prevalence of low 25(OH) D increased in lactating

women. Vitamin D insufficiency was common

(80%) regardless of age, lifestyle and clothing in

study from Dhaka. Concealing clothing may

negatively affect the vitamin D status of many

Bangladeshi women as well, since the vast

majority of Bangladesh�s population is Muslim and

a covered style of dress (Sari) is common among

Muslim Bangladeshi women.6

Activated vitamin D may influence cellular

growth, proliferation and apoptosis, oxidative

stress, membrane transport, matrix homeostasis,

cell adhesion, and immune system functions and

may regulate a large number of genes and healthy

aging.7,8 Vitamin D deficiency stimulates systemic

and vascular inflammation, enabling

atherogenesis.9 On the other hand, hypertension

is also associated with lack of vitamin D, due to

activation of the Renin Angiotensin Aldosterone

(RAA) system, enabling endothelial dysfunction,

the first step in plaque formation.10 Vitamin D

deficiency was associated with vascular stiffness,

which is a known predictor of cardiovascular

morbidity and mortality and a marker of

subclinical atherosclerosis. A strong association

was found between vitamin D deficiency and slow

coronary flow, endothelial dysfunction and

subclinical atherosclerosis, in patients with

normal or near-normal coronary arteries at

coronary angiography.11 Lower serum vitamin D

was associated with the metabolic syndrome and

its components, especially HDL cholesterol

concentration.12

Poor vitamin D status was associated with

cardiovascular and overall mortality, despite

unconvincing results of vitamin D

supplementation on mortality.13-15 Vitamin D

deficiency was associated with coronary heart

disease and myocardial infarction and was found

in a high proportion of patients with myocardial

infarction.16 It has been shown that a reduction

of vitamin D levels lower than 30 ng/ml may

increase the risk for coronary artery disease.17

Vitamin D status is prognostic for major post

infarction adverse events, such as heart failure

hospitalizations, recurrent acute myocardial

infarction, death or restenosis after percutaneous

coronary intervention.10 A significant, moderate

association was found between circulating vitamin

D concentration and the risk of all-cause mortality,

especially deaths due to coronary disease. The

severity of coronary artery stenosis, assessed

according to the Gensini score, a validated

measure of the angiographic severity of coronary

heart disease, was associated with vitamin D

deficiency.18

We aimed to investigate whether serum 25-

hydroxyvitamin D was associated with severity

of coronary artery involvement.

Methods:

Cross sectional study was conducted in the

Department of Cardiology, DMCH, Dhaka,

Bangladesh from January 2017 to Dec 2017. The

newly diagnosed acute myocardial infarction

patients who had undergone coronary

angiography were included in the study. Patients

with CKD, hepatic impairment, malignancy, and

other cardiac diseases, history of taking steroid,

calcium, Vit. D and anticonvulsants were excluded

from the study.

Detailed history, physical examination, relevant

investigations were done after enrolling them in

the study.  All the subjects were evaluated for

demographic profile (Age and Sex); risk factors for

coronary artery disease like diabetes,

hypertension, dyslipidemia, smoking, obesity and

family history of premature coronary artery

disease. A fasting blood sample was collected

within 24 hours of admission to the hospital.
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Serum vitamin D was measured by

chemiluminescence immunoassay on blood

samples collected and stored at -700c in the

biochemistry laboratory of BSMMU or a private

hospital. Then the study subjects were divided into

2 groups based on their serum vitamin D level;

normal vitamin D (>30 ng/ml) and low vitamin D

(d�30 ng/ml). Low serum vitamin D level again

divided into 3 groups; insufficient (vitamin D 21

to 30 ng/ml), deficient (Vitamin D 10-20 ng/ml) and

severely deficient having vitamin D <10 ng/ml.

Coronary angiogram was done. Angiographic

severity of coronary artery disease among the

study population was assessed through Vessel

Score and Gensini Score. After calculation of

Gensini score, 36 points was chosen as an

appropriate cut-off value (Sun and Lü,2011)  and

patients were divided into two groups; those with

a Gensini score £36 points was considered as

having absent or mild coronary artery disease and

those with a Gensini score >36 points was

considered as having moderate to severe coronary

artery disease. Association between serum

vitamin D Level and angiographic severity of CAD

were looked for.

All statistical analysis was performed using the

statistical package for social science (SPSS)

program, version 22 for Windows. The significance

of the results as determined in 95.0% confidence

interval and a value of p <0.05 were consider to be

statistically significant. Linear regression was done.

Results:

This cross-sectional study was conducted with a

total of 104 newly diagnosed acute myocardial

infarction patients. Association between serum

vitamin D Level and angiographic severity of CAD

were looked for.

Maximum number of study population was found

in the age group 50-59 years in low serum vitamin

D group. Mean age was found 51.3±9.3 years in

low serum vitamin D group and 52.8±8.8 years in

normal serum vitamin D group (p>0.05) (Table I).

Female patients had lower vitamin D level than

male (Mean 24.69±10.88 ng/ml vs. 25.17±10.79 ng/

ml) (p>0.05) (Table I). Seventy seven (74.0%) of

study population had vitamin D level £30 ng/ml,

while 27(26.0%) patients had normal level (>30

ng/ml). Among the low vitamin D group, majority

(35.6%) of patients had insufficient vitamin D level

(21 to 30 ng/ml). Mean serum vitamin D level was

24.9±10.8 ng/ml with range from 7.0 to 60.1 ng/ml

(Table II). Table III shows smoker, hypertension,

diabetes mellitus, dyslipidemia, family history of

premature CAD and alcohol intake were not

statistically significant (p>0.05) between normal

and low vitamin D level. Table IV shows smoker,

hypertension, diabetes mellitus, dyslipidemia,

family history of premature CAD and alcohol

intake were not statistically significant (p>0.05)

when compared with low serum vitamin D level.

Double and triple vessel CAD were more frequent

in patients with low vitamin D levels (d�30 ng/ml)

as compared to those with normal vitamin D levels

(>30 ng/ml). The difference was statistically

significant (p<0.05) between two groups (Table V).

Double vessel disease (DVD) was found in

22(59.5%) patients having insufficient vitamin D

(21-30 ng/ml) and in 24(66.7%) patients having

deficient vitamin D (10-20 ng/ml). Triple vessel

disease (TVD) was 100% among those with

severely deficient vitamin D level. The difference

was statistically significant (p<0.05) when

compared with low serum vitamin D level (Table

VI). Table VII shows mean Gensini score was

found 20.8±5.1 in persons having normal vitamin

D (>30 ng/ml) and the score was 48.3±13.3 in those

having low vitamin D level (£30 ng/ml). The mean

Gensini score was statistically significant (p<0.05)

between two groups.

Table VIII shows mean Gensini score was

increasing with the decrease of serum vitamin D

level. The highest mean Gensini score (68.8±11.7)

was found in persons having severely deficient

vitamin D (<10 ng/ml). The mean Gensini score

was statistically significant (p<0.05) among three

groups.

Multivariate Logistic regression analysis of

Angiographic Severity of Coronary Artery Disease

in Patients of Acute Myocardial Infarction shows

that a subject with vitamin D (d�30 ng/ml) vs. (>30

ng/ml) had 3.633 (95% CI 1.264 to 7.443) times

increase in odds having acute myocardial

infarction. Which was statistically significant

(p>0.05) (Table-IX).

Scatter diagram (Figure 1)) shows moderate

negative correlation (r= -0.641; p=0.001) between

Gensini score and serum vitamin D level of the

study population.
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Table-I

Age and gender distribution of the study population (N=104).

Age (years) Normal vitamin D Low vitamin D p value

(>30 ng/ml) (£30 ng/ml)

(n=27) (n=77)

n % n %

<40 3 11.1 11 14.3

40-49 6 22.2 18 23.4

50-59 9 33.3 28 36.4

>60 9 33.3 20 26.0

Mean±SD 52.8 ±8.8 51.3±9.3 0.467ns

Range (min-max) (37-65) (32-68)

Male 19 (27.1%) 51 (72.9%) 0.832

Female 08 (23.5%) 26 (76.5%)

Table-II

Distribution of the study population by serum vitamin D level (N=104)

Serum vitamin D level Frequency Percentage

Normal (vitamin D >30 ng/ml) 27 26.0

Low (vitamin D £30 ng/ml)

Insufficient (vitamin D 21 to 30 ng/ml) 37 35.6

Deficient (vitamin D 10-20 ng/ml) 36 34.6

Severely deficient (vitamin D <10 ng/ml) 4 3.8

Mean±SD                                        24.9±10.8

Range (min-max)                                        7.0-60.1

Table-III

Cardiovascular risk factors profile of study subjects (N=104).

Risk factors Normal vitamin D Low vitamin D p value

(>30 ng/ml) (£30 ng/ml)

(n=27) (n=77)

n % n %

Smoking 18 66.7 48 62.3 0.387ns

Hypertension 14 51.9 42 54.5 0.809ns

Diabetes mellitus 12 44.4 49 63.6 0.081ns

Dyslipidemia 10 37.0 40 51.9 0.182ns

Family history of premature 11 40.7 32 41.6 0.941ns

CAD

Alcohol intake 2 7.4 2 2.6 0.276ns
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Table-IV

Association of cardiovascular risk factors with low serum vitamin D group (N=77).

Risk factors Insufficient Deficient Severely deficient p value

(vitamin D 21 to (vitamin D (vitamin D

30 ng/ml) 10-20 ng/ml) <10 ng/ml)

(n=37) (n=36) (n=4)

n % n % n %

Smoking 24 64.9 23 63.9 1 25.0 0.284ns

Hypertension 20 54.1 20 55.6 2 50.0 0.974ns

Diabetes mellitus 23 62.2 23 63.9 3 75.0 0.879ns

Dyslipidemia 18 48.6 19 52.8 3 75.0 0.600ns

Family history of premature CAD 16 43.2 14 38.9 2 50.0 0.875ns

Alcohol intake 1 2.7 1 2.8 0 0.0 0.945ns

Table-V

Association of vessel score with serum vitamin D level of the study population (N=104).

Vessel score Normal vitamin D Low vitamin D p value

(>30 ng/ml) (£30 ng/ml)

(n=27) (n=77)

n % n %

None 10 37.0 1 1.3

SVD 13 48.1 19 24.7 0.001s

DVD 4 14.8 46 59.7

TVD 0 0.0 11 14.3

SVD- Single vessel disease, DVD- Double vessel disease, TVD- Triple vessel disease

Table-VI

Association of vessel score with low serum vitamin D group (N=77).

Vessel score Insufficient Deficient Severely deficient p value

(vitamin D 21 to (vitamin D (vitamin D

30 ng/ml) 10-20 ng/ml) <10 ng/ml)

(n=37) (n=36) (n=4)

n % n % n %

None 1 2.7 0 0.0 0 0.0

SVD 12 32.4 7 19.4 0 0.0 0.001s

DVD 22 59.5 24 66.7 0 0.0

TVD 2 5.4 5 13.9 4 100.0

SVD- Single vessel disease, DVD- Double vessel disease, TVD- Triple vessel disease

Table-VII

Association of Gensini score with serum vitamin D level (N=104).

Gensini score Normal vitamin D Low vitamin D p value

(>30 ng/ml) (£30 ng/ml)

(n=27) (n=77)

n % n %

£36 26 96.3 23 29.9

>36 1 3.7 54 70.1

Mean±SD 20.8 ±5.1 48.3 ±13.3 0.001s

Range (min-max) 16.0 -32.0 16.0 -84.0
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Discussion:

The results of our study demonstrates that

vitamin D deficiency increases the chance of

coronary artery disease and the association

between angiographic severity of CAD and vitamin

D deficiency remains significant even after

adjustment for significant cardiovascular risk

factors such as diabetes, high blood cholesterol and

low HDL level.

Average age of the patients was similar in other

studies conducted with acute MI in Bangladesh.19

Male patients were predominant in the study

population which were 67.3%. Female patients

were 32.7%. In almost all studies related to

coronary artery disease (CAD) similar male

preponderance was found. In the low

socioeconomic background of our country females

are given less attention and access for them to

the health care facilities is limited. This financial

and socio-cultural factor might have contributed

for this male predominance.

In this study, majority of patients were male in

vitamin D level >30 ng/ml, 24(64.9%) in 21-30 ng/

ml, 25(69.4%) in 10-20 ng/ml and 2(50.0%) in <10

ng/ml. (p>0.05). other studies have also showed

women often have lower levels of 25(OH) D levels

than men.20,21 Potential causes include differences

in body fat composition, inadequate dietary intake,

childbearing and menopause.22

Table-VIII

Association of Gensini score with low serum vitamin D level (N=77).

Gensini score Insufficient Deficient Severely deficient p value

(vitamin D 21 to (vitamin D (vitamin D

30 ng/ml) 10-20 ng/ml) <10 ng/ml)

(n=37) (n=36) (n=4)

n % n % n %

£36 17 45.9 6 16.7 0 0.0

>36 20 54.1 30 83.3 4 100.0

Mean±SD 31.9 ±9.9 51.4 ±10.5 68.8 ±11.7 0.001s

Range (min-max) 16.0 -56.0 16.0 -68.0 56.0 -84.0

Table-IX

Multivariate Logistic regression analysis of Angiographic Severity of Coronary Artery Disease in

Patients of Acute Myocardial Infarction.

Adjusted                        95% CI p

OR Lower Upper Value

Smoking 1.084 0.430 2.730 0.864ns

Hypertension 1.160 0.482 2.795 0.740ns

Diabetes mellitus 0.889 0.549 1.467 0.724ns

Dyslipidemia 0.950 0.778 1.189 0.622ns

Family history of premature CAD 0.601 0.145 2.490 0.483ns

Alcohol intake 0.975 0.952 1.189 0.171ns

Low vitamin D (£30 ng/ml) 3.633 1.264 7.443 0.037s

Fig.-1: Scatter diagram shows moderate negative

correlation (r= -0.641; p=0.001) between Gensini

score and serum vitamin D level of the study

population.

0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0

serum vitamin D level (ng/ml)

G
e

n
s
in

i 
s
c
o

re

0

10

20

30

40

50

60

70

80

90

y = -0.8351x + 54.481

r = -0.641, p=0.001

Cardiovascular Journal Volume 15, No. 2, 2022

129



Vitamin D insufficiency and deficiency were very

common among our study population. In a similar

study by Akin, et al., 83% of the patients had

vitamin D level less than 30 ng/mL which is similar

to our findings.18 But Syal, et al., also found in his

study higher proportion (93%) of vitamin D

deficiency and insufficiency, while only 7% had

normal vitamin D levels.23 The high prevalence of

vitamin D deficiency is a reflection of generalized

hypovitaminosis D in our country as well.

Among the cardiovascular risk factors we found

there was no significant association with vitamin

D level. Mauss et al.,24 found that Vitamin D

deficiency is associated with prevalent DM in

working older adults. Chaudhuri et al.,25 found

deficiency of 25-hydroxyvitamin D was

independently associated with dyslipidemia in

Indian subjects.

In this study, 48.1% patients had double vessel

disease (DVD). Among them 14.8% patients had

serum normal vitamin D and 59.7% patients had

low vitamin D. The mean Gensini score was

statistically significant when compared with

vitamin D level. Moderate negative correlation

between Gensini score and serum vitamin D level

of patients with acute myocardial infarction. Syal,

et al.,23 found vitamin D deficiency had higher

frequency of double- or triple-vessel CAD (53% vs.

38%) and higher mean number of coronary vessels

involved (1.78 vs. 1.24).

Conclusion:

This study demonstrates that serum vitamin D

levels are inversely associated with angiographic

severity of coronary artery disease in patients with

acute MI. Our results suggest that low vitamin D

levels may be an emerging and independent

cardiovascular risk factor. The findings of this

study may motivate future larger trials to

determine whether vitamin D interventions

prevent the development of Cardiovascular

diseases.
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