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Abstract

Introduction: Coronary heart disease (CHD) is the result of the accumulation
of atheromatous plaques within the walls of the arteries. Many well established
risk factors have been associated with CHD however, Vitamin D deficiency has
traditionally been linked with poor bone health. Results from several studies
indicate that low levels of vitamin D may be linked to a higher risk of ischemic
heart disease. Elevated levels of homocysteine emerge as independent risk
factor for cardiovascular diseases.
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Aims/Objective: To study the association of vessel wall blockade, in CHD
subjects, with the level of circulating vitamin D and homocysteine levels and to
establish the relationship between vitamin D and homocysteine with degree of
vessel wall blockade.
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Materials and Methods: The samples (non fasting venous blood) were
collected from the Department of Cardiology, King George’s Medical University,
Lucknow. Samples were separated on the site within an hour of venipuncture
and stored at -20°C. Further the samples were estimated for vitamin D and
homocysteine levels in the subjects.

Result/ Conclusion: Homocysteine level was significantly (p=0.0001)
higher among the cases compared with the controls. However, the vitamin D
level was significantly lower among the cases than controls. Our study results
conclude that the measurement of homocysteine and vitamin D levels might
prove to be a useful marker in early detection of CHD.
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with cysteine to form the mixed disulfide cysteine-homocysteine. The
link between high level of serum homocysteine and atherosclerotic
diseases has been suspected since 1969 [3]. Wald et al. evaluated
20 prospective studies and concluded that lowering homocysteine
concentrations by 3umol/L decreased the risk of ischemic heart
disease by 16% and stroke by 24% [4]. Nutritional factors have also
been shown to play a major role in the etiology and management of

Introduction

Coronary heart disease (CHD) is the leading cause of death
world-wide. CHD is a major cause of death for both sexes: the World
Health Organization estimates that 3.8 million men and 3.4 million
women around the world die from CHD each year [1]. According to
the World Health Organization (WHO), almost 23.6 million deaths

will be attributed to cardiovascular diseases (CVD), mainly stroke and
heart diseases by the year 2030. Emerging risk factors, particularly
inflammatory markers and markers of atherosclerotic burden, might
identify those who are actually at high risk and might benefit from
more aggressive risk reduction. More than 100 emerging risk factors
have been proposed till date for their potential to improve global risk
assessment [2].

The significance of any association between cardiovascular disease
and circulating homocysteine concentration is attracting considerable
attention these days. The normal activities of the transsulfuration and
remethylation pathways maintain intracellular homocysteine levels
within a narrow range, and the controlled release of Homocysteine
into blood results in blood measurements that provide an accurate
index of homocysteine status. In the circulation, homocysteine is
rapidly oxidized and very little homocysteine remains in the reduced
form.

The majority of homocysteine forms a disulfide bridge with
protein, and some reacts either with itself to produce homocysteine or

CHD.

Vitamin D has been shown to have several biological effects on
the heart in animal studies. It plays a role in cardiac cell contraction,
proliferation, maturation, protein expression, and collagen
expression.

The VDR was first identified in cultured cardiac cells by Sampson
etal [5],and in rat normal hearts by Walters et al [6]. Baksi et al showed
increased contractility in response to increasing concentration of the
extracellular calcium bath in atria from rats maintained on a vitamin
D-deficient diet [7]. These results suggest that vitamin D might play a
role in maintenance of vascular tone and cardiac output.

Historical Background

Coronary Heart Disease has emerged as a leading cause of death
among the population of new civilized world especially in the western
countries, but in the recent past due to changes in the lifestyle of
Indian population there is noted a rise in several risk factors among
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the population living in major cities causing the rise in fatality due to
coronary heart disease.

In our study, we are studying the correlation of homocysteine and
Vitamin D levels among a small subgroup of the patients diagnosed
as Coronary Heart Disease recently diagnosed in our institution to
establish an association between the two factors, whether they have
protective effect or are the risk factors, for Coronary Heart Disease.

Homocysteine and its Correlation with
Coronary Heart Disease

Homocysteine is an amino acid formed from the metabolism of
methionine, an essential amino acid derived from dietary protein.
Although Homocysteine was first isolated by Butz and du Vigneaud
in 1932 [10] it was not until 1964 that Gibson et al [11] reported that
patients with homocystinuria had vascular anomalies and arterial
thrombosis.

In 1969, McCully et al [12] has put the theory of arteriosclerosis
based on the findings of arterial changes in an infant suffering from
homocystinuria due to cystathionine B-synthase (CBS) deficiency
(an inborn error involving the trans-sulfuration pathway), Wilcken
DE et al in 1976 [13] studied the pathogenesis of coronary artery
disease as a possible role for methionine metabolism. Methionine
metabolism was investigated in 25 patients having age below 50 years
who were angiographically proven as having Coronary Heart Disease
and in 22 control patients among them 17 had normal coronary
arteries at angiography whereas 5 were healthy volunteers. The result
of this study showed a reduced ability to metabolize homocysteine in
patients with premature coronary heart disease.

In 1984 by Brattstrom et al [14], established the raised
homocysteine level as a possible risk factor for cerebrovascular
disease.

Clarke R et al [15] in 1991, studied the Design of clinical trials
to test the homocysteine hypothesis of vascular disease, that was a
randomized, blinded intervention study with folic acid or placebo
treatment of patients with vascular disease to determine whether
Homocysteine-lowering therapy reduces cardiovascular risk and
improves outcome.

Graham IM et al [16] in 1997 have shown that patients with
premature cardiovascular disease show Hyperhomocysteinemia
is an independent risk factor for cardiovascular disease. Zhang D,
Jiang X, Fang P, et al [17] worked over how Hyperhomocysteinemia
promotes inflammatory monocyte generation and accelerates
atherosclerosis in transgenic cystathionine beta-synthase-deficient
mice in 2009. Merchant et al (2003) [18] studied sera of 46,036 men
with age between 40-75 years, showed that B-vitamin intake causes
21% lower rate of peripheral arterial disease for every 400 umol/L
increase in intake.

Vitamin D and its Correlation with Coronary
Heart Disease

In the 1980s and 1990s several observations on the relation
between vitamin D and CHD suggested that vitamin D could explain
differences in mortality from ischemic heart disease (IHD). The
National Health and Nutritional Examination Surveys (NHANES)

conducted between 1988 and 2004 showed that individuals with
vitamin D deficiency had a higher risk of reporting incidences of
heart failure (HF) and MI than those individuals with higher intake
of vitamin D [19].

In 1981, Scragg drew on ecological studies of variation in Cardio-
vascular disease, by season, latitude and altitude and published a
hypothesis that sunlight and vitamin D may protect against cardio-
vascular disease [20].

Thomas J. Wang et al 2008, studied 1739 Framingham Offspring
Study participants (mean age 59 years; 55% women; all white)
without prior cardiovascular disease. Vitamin D status was assessed
by measuring 25-dihydroxyvitamin D (25-OH D) levels. Conclusion
of the study was, Vitamin D deficiency is associated with incident
cardiovascular disease [21].

Liu et al 2011 examined 548 heart failure patients and found
that after a mean follow-up of 18-month lower baseline
25-hydroxyvitamin D [25(OH)D] plasma concentrations were
associated with significantly increased risk of all-cause mortality,
even after adjustment for various confounders [22].

A more recent study in 2012 of Zahra Dana Siadat et al [23]
measured 25 (OH) D serum levels in 57 patients that were diagnosed
with coronary artery disease upon coronary angiography and 62
individuals in the control group who were matched for age and sex
with the patients and examined the association between serum 25
(OH) D and coronary artery disease with regard to cardiovascular
risk factors. Results of the study concluded were that, low levels of
25 (OH) D are associated with prevalent coronary artery disease
independent of cardiovascular risk factors.

Aims and Objective

The aim of the study is to analyze the association of circulating
vitamin D and homocysteine levels in angiographically proven CHD
patients, with an objective to access the serum 25, OH vitamin D and
Homocysteine level in angiographically proven cases of coronary
heart disease.

Furthermore to establish the association of serum Homocysteine
and vitamin D level with the severity of vessel wall blockade.

Subjects

Our study evaluated participants who had angiographically
proven coronary heart disease. This is a case control study with
subjects having clinically established CHD and admitted at the
Cardiology Department King George’s Medical University.

Our study consisted of 100 angiographically proven subjects
with CHD where as subjects having CHD with a previous history of
diabetes, active tuberculosis, thyroid disorders, ovarian malignancy
and pregnant and lactating females were excluded.

However subjects with no previous history of CHD where kept as
control.

Study duration was from August 2013 to August 2014.

CLINICAL HISTORY is taken with the special emphasis on the
following points-

Submit your Manusecript | www.austinpublishinggroup.com

) Fam Med 2(2): id1022 (2015) - Page - 02



Wabhid Al

Austin Publishing Group

. Age

. Sex

. Occupation

. History of smoking

. Dietary History

. History of level of physical activity during routine days

of life

. Family History

. History of Diabetes

. History of Hypertension

. Psychosocial environment of work place and family

. History of Alcohol intake

PHYSICAL EXAMINATION: all the subjects examined
physically

. Height

For measurement of BMI

. Weight

. Blood Pressure

. Pulse rate
PRIMARY EVALUATION

. Electrocardiography
. Treadmill exercise

All angiographically proven subjects showing variable degree of
cardiac vessel blockage were categorized as CASES and rest of the
subjects as well as some subjects from the healthy population were
categorized as CONTROL and both of the groups were evaluated
further by biochemical examination and follow up.

Biochemical Parameters of Study

Sera of the study groups, cases as well as control were sampled for
further biochemical analysis of-

. Lipid profile
. Serum Homocysteine levels
. Serum Vitamin D levels

Serum Homocysteine was estimated from the kit supplied by
Autopure Homocysteine kit from Accurex Biomedical Pvt. Ltd [24-
32].

Serum vitamin D was measured from the kit supplied by Diametra
routine 25-OH Vitamin D analysis [33-36].

Statical Analysis
The results are presented in Mean + SD and percentages.

The unpaired t-test was used to compare the age, lipid levels,
homocysteine and vitamin D levels between cases and controls.

The one way analysis of variance was used to compare the lipid
levels, homocysteine and vitamin D levels among different vessels
type followed by Tukey’s post-hoc comparison tests.

The Pearson correlation coefficient was calculated to find the
correlation among the study parameters.

The p-value<0.05 was considered significant. All the analysis was
carried out by using SPSS 16.0 version (Chicago, Inc., USA).

Results

The mean age of the case and control subjects was 53.04+8.98 and
55.45+5.90 respectively.

The difference in the mean age of cases and controls was found to
be statistically insignificant (p>0.05). More than one third of the cases
(41.7%) and 25% of controls were between 50-60 years.

However, 39.3% of cases and 75% of controls were below 50 years
of age.

Majority of the cases (85.7%) and controls (90%) were males.
However, the difference was statistically insignificant (p>0.05).

The height, weight and BMI were similar (p>0.05) between cases
and control Comparison of lipid levels between cases and controls.
The TC was almost similar (p>0.05) in both cases (128.04+38.04) and
controls (126.19+34.66).

Similarly, TG was also insignificantly (p>0.05) higher among the
cases (132.01+53.71) than controls (112.82+48.37).

LDL was significantly (p=0.01) higher among the cases
(74.30+23.64) compared with controls (60.01+12.03). There
was no significant (p>0.05) difference in HDL, VLDL, TC/HDL and
LDL/HDL.

The homocysteine was significantly (p=0.0001) higher among the
cases (9.86+5.98) compared with controls (3.33+1.95). However, the
vitamin D level was significantly (p=0.008) lower among the cases
(50.50+38.79) than controls (75.13+24.52).

The percentage of double vessel (53.6%) was higher than single
(33.3%) and triple vessel (13.1%).

TC was insignificantly (p>0.05) higher in triple (134.90+43.63)
vessel cases than single (130.63+38.90) and double (124.75+36.62).
There was no significant (p>0.05) difference in TG, HDL, LDL,
VLDL, TC/HDL and LDL/HDL among the angiographic findings.

+The vitamin D level was significantly (p=0.03) different among
the different vessels.

The post hoc comparison test revealed that the vitamin level was
significantly (p=0.04) higher among single vessel (47.05+33.33) than
triple vessel (41.24+34.34).

There was no significant (p>0.05) difference in the level of
Homocysteine among the vessels.

Discussion

India is undergoing a rapid health transition with rising burden
of coronary heart disease (CHD) [37].

According to the World Health Report 2002, cardiovascular
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Figure 1: Age distribution of cases and controls.
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Figure 2: Gender distribution of cases and controls.

B Cases M Controls

45 2
50 1 23825

o

35 314

%

0 ] T T 1
Mild Moderate Severe

Figure 3: Distribution of cases and controls according to physical activity.

diseases (CVD) will be the largest cause of death and disability in
India by 2020 [38].

Based on data from the Framingham trial nearly 50% of males
and 30% of females over the age of 40 will develop coronary artery
disease.

In our study the mean age of the cases and controls was 53.04+8.98
and 55.45+5.90 respectively (Figure 1).

The most earlier and recent studies maximum cases fall into
the age between 50 and 60 years. Though the control group had
a comparable age and that the 39.3% of the cases also fall into the
category of below 50 years of age this may be due to the lesser activity
level in the control group as well.

In our study majority of the cases (85.7%) and controls (90%)
were males (Figure 2).

Basically the etiology of CHD involves multiple factors
contributing to the pathogenesis. Our study has shown that there is
more percentage of male to female cases due to CHD which is mainly
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Figure 4: Comparison of Lipid levels between cases and controls.

contributed to the some very unhealthy habits that are more socially
acceptable for man than for a woman like smoking, taking excess
alcohol, preferring red meat in diet to fruits, etc. Moreover females in
India are lesser aware to the risk factors responsible for CHD.

The moderate physical activity was observed among 45.2% of
cases and in 35% of controls. However, 31% of cases and 40% of
controls had vigorous physical activity. 23.8% of cases and 25% of
controls were in mild physical activity (Figure 3).

Though our study had no statistical significance still looking
at the control group having all the serum as well as BMI and other
physical parameters of the study under the normal ranges, most of the
control group subjects had vigorous physical activity.

The TC was almost similar (p>0.05) in both cases (128.04+38.04)
and controls (126.19+34.66). Similarly, TG was also insignificantly
(p>0.05) higher among the cases (132.01+53.71) than controls
(112.82+48.37). LDL was significantly (p=0.01) higher among the
cases (74.30+23.64) compared with controls (60.01+20.67) (Figure
4).

In middle-aged and elderly white men, a high level of fasting
triglycerides is a strong risk factor of IHD independent of other major
risk factors, including HDL cholesterol similar to our study in Indian
set up.

In our study the Homocysteine level was significantly (p=0.0001)
higher among the cases (9.86+£5.98) compare with controls
(3.33+1.95).

However, the vitamin D level was significantly (p=0.008) lower
among the cases (50.50+38.79) than controls (75.13+24.52) (Table 1
& Figure 5).

Our study findings go in concordance with the most recent studies
concluding that raised homocysteine levels and lowered vitamin D
levels both are the risk factors involved in the pathogenesis of CHD.

In our study the percentage of double vessel (53.6%) was higher
than single (33.3%) and triple vessel (13.1%) (Figure 6).

Current study shows that cases have a high frequency of single
vessel disease; the most common anatomical location for the

Table 1: Comparison of Homocysteine and Vitamin D levels between cases and
controls.

Cases (n=84) Controls (n=20) p-valuel
Homocysteine 9.86+5.98 3.33+1.95 0.0001*
Vitamin D 50.50+38.79 75.13+24.52 0.008*
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Figure 5: Comparison of Homocysteine and Vitamin D levels between cases
and controls.
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Figure 6: Distribution of patients according to angiographic findings among
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Figure 7: Lipid levels according to angiographic findings.

Table 2: Homocysteine and Vitamin D levels according to angiographic findings.

Vessels
Lipid levels p-valuel
Single Double Triple
Homocysteine 9.90+5.84 9.92+5.89 10.1146.20 0.17
Vit. D 47.05+33.33a | 43.34+31.34 | 41.24+34.34 a 0.03*

m Single m Double m Triple

47.05313%4

Vit. D

Mean value

Homocystein

Figure 8: Homocysteine and Vit. D levels according to angiographic findings.

significant was the anterior wall particularly in LAD territory.

Though the levels of TC and TG are high in our cases there is
no significant difference (p>0.05) among the angiographic findings
(Figure7).

In our study may be because of lipid lowering agents used in the
treatment might have caused some altered levels of lipids in the study

group.

The vitamin D level was significantly (p=0.03) different among
the different vessels.

The post hoc comparison test revealed that the vitamin level was
significantly (p=0.04) higher among single vessel (47.05+33.33) than
triple vessel (41.24+34.34).

There was no significant (p>0.05) difference in the level of
Homocysteine among the vessels (Table 2 and Figure 8).

Conclusion

Finally, we conclude that measurement of serum homocysteine
and vitamin D might prove to be a useful maker in early detection of
CHD.

'ANOVA test, *Significant, *p=0.04 (Post hoc comparison test)

Indian patients with angiographically documented CAD
frequently have vitamin D deficiency.

Patients with lower 25(OH) D levels had higher prevalence of
double- or triple-vessel CAD and diffuse CAD.

Endothelial dysfunction as assessed by brachial artery FMD (flow
mediated dilation) was also more frequently observed in those with
low 25(OH) D levels.

This goes in conjunction with our study which concludes the
vitamin D level was significantly (p=0.03) different among the
different vessels.
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