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Introduction
Despite progress in the prevention of cardiovascular

diseases, a significant proportion of first cardiovascular events
occur among individuals without traditional risk factors. The
advancement of pathophysiology of atherosclerotic vascular
diseases has brought new insight regarding potential indicators
of underlying hidden atherosclerosis and cardiovascular risk.
Recently attention has been focused on various novel
inflammatory markers, especially vitamin D. Particularly a
growing body of evidence has identified vitamin D deficiency
as a potential risk factor for acute coronary syndrome. The
research revealed that vitamin D receptor (VDR) was identified
in almost all human cells. Relationship between the
cardiovascular system system and vitamin D status was first
demonstrated in a study on a rat model deficient in vitamin D
more than 20 years ago. Vitamin D has antiatherosclerotic,
anti-inflammatory and direct cardio-protective actions. Studies
report an inverse relationship between levels of vitamin D and
atherosclerotic calcification. Also. vitamin D levels are
correlated with other coronary heart disease risk factors, such
as hypertension, hyperlipidemia and diabetes. So, the
association between vitamin D deficiency and ischaemic heart
disease may occur directly or indirectly by influencing the risk
factors for ACS. Vitamin D supplementation has been shown to
have a protective effect in limited studies of, but further
research is needed. We have undertaken this study in our
hospital with the aim to identify the relation between vitamin
D levels with acute coronary syndrome.

Materials and Methods
This is a hospital based prospective study. Patients coming

to emergency with chest pain, diagnosed as acute coronary
syndrome and admitted in medical wards and ICU were
included in this study with their informed consent. This study
was conducted in Tata Main Hospital, Jamshedpur, Jharkhand
which is 940 bedded multidisciplinary hospital. The study was
conducted over a period of one and half years from January
2013 to June 2014 (18 months). Sample consists of 100 cases
of acute coronary syndromes and randomly selected 100 age
and sex matched controls written consent was taken from
each patient/relative and studied according to predesigned
proforma after approval of Ethics committee.

Patients with ST elevation acute myocardial Infarction
(STEMI), unstable angina and non-ST elevation myocardial
infarction (NSTEMI) were included in the study. Diagnosis of
acute coronary syndromes was made by history, physical
examination, electrocardiogram and CK-MB levels (more than
three times the normal limits). Patients with malabsorption
syndromes, chronic liver disorder, chronic renal disease, type 2
diabetes mellitus, rickets, osteomalacia, on vitamin D therapy,
severe protein energy malnutrition and intake of drugs like
PTH analogues were excluded from the study. Data collection
was done by direct anthropometric measurements (weight,
height, waist circumference, and BMI) and biochemical tests
(serum Vitamin D level, serum creatinine, liver function tests,
cardiac enzymes and lipid profile). The indirect method used a
structured face to face questionnaire. The questionnaire was
prepared to include more variables in relation to the
objectives of the study. The main components of the
questionnaire were personal demographic and socioeconomic
data including gender, age, marital status, occupation. Clinical
assessment consisting of participants’ family history of
ischaemic heart disease and/or hyperlipidemia, medical
history of conditions predisposing to coronary artery disease
and lifestyle factors like smoking and physical activity level was
done. Clinical examination was conducted for both, patients
and controls to prove or rule out ACS and included:
participants’ family history, medical history of conditions
predisposing to ACS, drug history, and detail physical
examination., a 12 lead ECG, 2D echocardiography done in all
cases to prove ACS.

Observation and results
Maximum incidence of acute coronary syndrome was

observed in age group between 51 to 60 years, accounting for
40% patients (Figure 1). 80% patients were male and 20%
were female (Figure 2). Mean age of incidence in male was
59.9 years and that for female 64.2 years.
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Figure 1 Age distribution of study population.

Figure 2 Sex Distribution of study population.

Analysis of participant’s medical and family history revealed
that 54% of ACS patients were hypertensive while 20% of the
control were hypertensive. 72% of ACS cases had associated
hyperlipidemia, while none of the controls had hyperlipidemia
and 60% of ACS cases suffered from depression compared to
10% of controls which are statistically significant (P
value=0.00001) (Figure 3). The study shows that 48% of ACS
patients had a positive family history of ACS while 10% of
healthy participants had this feature the difference was
statistically significant. Family history of hyperlipidemia was
present among 36% of ACS patients compared to 6% of
controls, a result that was statistically significant (P
value=0.00001).

Figure 3 Participants Medical and Family History.

Comparison of lifestyle factors revealed that (Figure 4 and 5)
46% of cases were active smokers compared to 14% of
controls out of which 10% of ACS cases were compulsive

smokers in comparison with 8% of controls. Differences
reached statistical significance (P-value<0.001). Regarding
physical activity level, 62% and 28% of ACS cases were
sedentary and low level active respectively, compared to 54%
and 22% of controls. Activity levels were measured according
to U.S. Department of Health and Human Services (U.S. HHS
2008), Physical Activity Guidelines for Americans.

Figure 4 Physical activity status in study population.

Using BMI as indicator, obesity was present in 56% of ACS
cases compared to 44% in controls. Abdominal obesity (using
waist circumference) among men was present in 75% of cases
and 31.2% of controls. The differences reached statistical
significance (P-value=0.00001). Abdominal obesity in women
was present in the same proportion (80%) among the cases
and controls Comparison of Serum Vitamin D levels in study
participants was done. (Table 1, Figures 6 and 7).

Average serum vitamin D level in ACS patients was 28.30
ng/ml and 32.97 ng/ml in controls, which represented a
statistically significant difference (P=0.004). In study
population, 16% of ACS patients were vitamin D3 deficient,
45% of ACS patients were vitamin D insufficient while only 9%
of healthy participants were vitamin D3 deficient, 27% of
controls vitamin D3 insufficient. The chi-square statistic is
12.528. The P-Value is 0.001. The result is significant at p<0.05.

Figure 5 Smoking status in study population.
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Table 1 Comparison of serum level of Vitamin D in
nanogram/dl.

Vitamin D3 levels Cases Controls Total P value

Deficient (<15) 16 9 25 0.001

Insufficient (16-30) 45 27 72 0.001

Sufficient (>30) 39 64 103 0.001

Total 100 100 200 -

Figure 6 Vitamin D status in cases.

Figure 7 Comparison of Vitamin D status in study
population.

Comparison of the exposure to sun between the two study
groups shows that 80% of ACS patients and 84% of controls
had sufficient sun exposure which is defined as approximately
5-30 minutes of sun exposure between 10 AM and 3 PM at
least twice a week to the face, arms, legs, or back without
sunscreen that usually lead to sufficient vitamin D synthesis in
human skin.

Discussion
In our series 80% were male and 20% were female which is

similar to study by Foussas et al with 79% male [1] and
Mohmoud Suleiman et al. study with male predominance too

[2]. Of all participants in this study, most were in 50-60-year
age group which is consistent with the report of NHLBI
(National Heart, Lungs and Blood Institute) in 2011. In Foussas
et al. study and Mohmoud Suleiman et al. [1,2] study patients
were in seventh decade. In Indian subcontinent coronary
artery diseases occur a decade earlier than the western
population. So, mean age of our patients is comparable to
above mentioned studies. This study found a statistically
significant positive association between active smoking and
acute coronary syndrome. This result is supported by AHA
(American Heart Association) 2013) which stated that smokers'
risk of developing coronary artery disease is 2-4 times that of
nonsmokers. WHF (Women heart foundation) in 2013 also
specified that smoking is estimated to cause nearly 10% of all
acute coronary syndromes. In Foussas et al. study, smoking
was observed in 57% of patients. In Mohmoud Suleiman et al.
study, smoking was observed in 40% of patients which is quite
similar to ours which observed 46% of smokers having features
of coronary artery disease, where as in Prof. Salim Yusuf et al
study (65.19% of patients were smokers. Our study showed
that people who are physically active are at lower risk of ACS.
This study revealed that more cases than controls had a
positive family history of coronary artery disease which is in
accord with many other studies. Roeters van Lennep et al. [3]
found that individuals with a positive family history have an
increased risk of premature coronary events. The study also
showed a statistically significant positive association between
hypertension and ACS. In Foussas et al study hypertension was
seen in 51% of patients and in Mohmoud Suleiman et al study
in 53% of patients. In “INTER HEART” study by Prof. Salim Yusuf
et al. [4] hypertension was seen in only 19.3% of patients.

Average level of 25(OH) Vitamin D in our study participants
was 30.67 ng/ml. Average serum vitamin D level in ACS
patients was lower (28.30 ng /ml) than the healthy
participants (32.97 ng/ml) which is statistically significant. Pilz
et al [5] showed that risk of cardiovascular mortality was
significantly increased in individuals with low 25(OH) D levels.
A community-based case-control study in New Zealand found
that men with myocardial infarction had lower levels of
25(OH)D compared to controls. Among the Framingham
Offspring Study in individuals free of cardiovascular disease,
those with 25(OH)D levels less than 15 ng/ml had an increased
risk of increased coronary events. Lavie et al. [6] while
evaluating patients admitted with acute coronary syndrome
also found that most patients had low vitamin D levels.

In a study by Lund et al. [7], vitamin D levels were measured
in 128 patients with ischemic heart disease admitted to the
Frederiksberg Hospital in Denmark. 53 of these patients had a
diagnosis of acute myocardial infarction and 75 had angina
pectoris. The mean vitamin D levels in the AMI and angina
patients were 24 ± 10 ng/ml and 23.5 ± 9.6 ng/ml respectively.
The mean vitamin D levels in the cases were lower compared
to the controls in the months of May-June (P<0.01) and July-
August (P<0.05), indicating that serum vitamin D levels change
with sun exposure. In a prospective study conducted by
Edward Giovannucci et al. [8] which was a nested case control
study included 18, 225 health professionals. Follow up study
concluded that low levels of vitamin D are associated with
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higher risk of myocardial infarction. In a cross-sectional study
conducted by Zahra Dana Siadat et al. [9] also observed low
levels of Vitamin D in coronary artery disease. Wang et al. also
observed the same [10-16]. However, in their study levels
lower than 15 ng/ml were considered as vitamin D deficiency
while we considered levels lower than 30 ng/ml as vitamin D
deficiency. Similar results were found by Scragg et al. [10] in
Central Auckland area of New Zealand [17-24].

Limitations of the study
• This is a hospital based small study of a short duration

[25-29].
• This study limits the conclusion about the mechanism and

temporal association [30-33]. A prospective study with
follow up evaluation of mortality would have helped to
evaluate the role of vitamin D deficiency as cardiovascular
risk factor [34,35].

Conclusions
In the current study we observed an inverse association

between acute coronary syndrome and vitamin D deficiency.
Since Vitamin D deficiency is a potentially modifiable risk
factor people with cardiovascular risk factors should be
screened and treated accordingly. Patients getting admitted
with acute coronary syndrome should be evaluated for vitamin
D deficiency and accordingly supplementation should be
recommended. Even the family members of patients should be
explained regarding vitamin D in today’s perspective.
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