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INTRODUCTION

VDD is now a pandemic cutting across age groups, rural-
urban divide and developing or developed countries.

www.ijbcp.com

Mohanty B., Behera M. R.!

ABSTRACT

Background: Studies regarding correlation of various conventional risks factors
for Coronary Artery Disease (CAD) are many. Keeping in mind the scarcity of
studies regarding Vit-D Deficiency (VDD), a new risk factor in CAD, present
study was conducted to correlate Vit-D level with conventional risk factors and
Coronary Angiography (CAG).

Methods: Hundred adult patients admitted to Medicine and Cardiology
undergoing CAG with suspected or established CAD were kept in study. Patients
having renal, hepatic, parathyroid disease, osteomalacia and patients taking drugs
interfering with Vitamin D (Vit-D) metabolism were excluded. After detailed
history and thorough clinical examination, routine investigations and 25-(OH) D
level was estimated. Subsequently patients underwent CAG. Statistical analysis
by Mann Whitey test and Chi-square Test was done and inference was drawn.
Results: 100 patients in different age groups had hypertension (HTN) in 53,
diabetics mellitus (DM) 39, dyslipidemia 62, smokers 38 and family history of
CAD 19. CAG showed normal coronaries in 4, Single Vessel Disease (SVD) in
30, double vessel diseases (DVD) 43 and triple vessel disease (TVD) 22. Vit-D
level <20ng/ml i.e. Vit-D deficiency (VDD) in 68, 20-30ng/ml i.e. Vit-D
insufficiency (VDI) in 22 and >30ng/ml (normal) in 10. VDD was profound in
51-60 and 61-70 years age groups. Statistical correlation of VDD was not
significant with conventional risk factors, but statistically significant correlation
of VDD was observed with dyslipidemia and CAG findings in our study.
Conclusions: Like earlier studies we observed significant correlation of Vit-D
levels with CAD. Though dyslipidemia was significantly correlated with VDD,
correlation of other conventional risk factors like age, sex, HTN, DM, smoking
and family history was not found. We conclude from this study presence of
significant association of VDD with severe CAD. DVD and TVD by CAG were
common with low Vit-D levels.

Keywords: Coronary artery disease, Coronary angiogram, Vit-D insufficiency,
25-(OH)D

Vitamin D is the common name for a group of sterols and
fat-soluble steroids affecting multiple metabolisms in
human body. The two important members in vitamin D
group for humans are vitamin D2z (Ergocalciferol) which is
manufactured by invertebrates and plants after exposure to
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ultra violate radiation (UVR) in sunlight and vitamin D3
(Cholecalciferol) which is naturally present in small range
of foods and also manufactured endogenously form 7-
dehydrocholesterol in the skin by UVR fall after sun
exposure. Apart from sun exposure and dietary intake
Vitamin Ds can be acquired from pharmaceutical
preparations. Exogenously acquired vitamin Ds is
biologically inactive and it comprises only 10-20% of total
Vitamin D3z in the body and requires two hydroxylation
processes first in liver to 25-(OH) D and second in Kidneys
converting itto 1, 25-(OH) D. As 25-(OH) D has long half-
life and is the major circulating hormone least affected by
serum calcium, serum parathormone and phosphate,
estimation of this 25-(OH) D is clinically important.

VDD has high prevalence worldwide (Estimated one
billion) and is alarming as VDD has been associated with
various diseases like DM, HTN, CAD, metabolic
syndrome (MS), cognitive decline, osteoarthritis (OA),
auto immune diseases like type 1 DM and various
malignancies (especially that of digestive tract).! High
prevalence of VDD in India is attributed to changing food
habits, phosphate and phytates in high fiber diet depleting
vitamin D stores, cultural habits of burga and purdah
(hampering UVR fall on skin), increasing pollution,
unplanned and unspaced pregnancies (VDD in both
mother and baby) and high incidence of renal, hepatic,
inflammatory  diseases, tuberculosis, sepsis and
dermatological disorders Chapuy MC in their French study
of 20 cities showed higher prevalence of VDD in northern
cities due to lack of direct sun exposure.? Ginde AA
comparing 1994-1998 National Health and Nutrition
Examination Study Il (NHANES-III) with 2001-2004
data demonstrated marked decrease in vitamin D level.3
Hari Narayan CV, Indian study demonstrated vitamin D
level to be low in urban adults than their rural
counterparts.* Goswami, also observed vitamin D level to
be higher in people exposed to direct sunlight.> Mithal A,
related various factors with VDD in global population and
demonstrated that factor responsible for VDD are
advanced age, institution or home bound status, sunscreen
use, heavily pigmented skin, northern latitude, air
pollution, prolonged exclusive breast feeding, smoking,
obesity, malabsorption syndrome, renal or liver diseases,
anti-epileptic and anti-HIV medications.® Forman JP,
analysing health Professionals follow-up study and nurse’s
health study showed risk of incident HTN to be inversely
related with 25-(OH) D level.”

The mechanism of HTN in VDD is postulated to be due to
RAAS inhibition and hyperparathyroidism.8® Goel RK,
observed decrease in blood pressure with Vitamin D
supplementation.® Pittas AG, observed relatively constant
inverse relationship of VDD with prevalence of Type-
2DM. Isaia G, showed high prevalence of VDD in female
type-2DM.*? Chiu KC, Californian study demonstrated
direct relationship of vitamin D level with insulin
sensitivity and VDD having negative effect on p-cell
function.®® Kelishadi R, did meta-analysis of 17 cross
sectional studies and observed high vitamin D level to be

associated with more favourable lipid profile in pediatric
age group.** Ford ES demonstrated inverse relationship of
vitamin D level with MS.*®> Smoking causes decrease in
Nitric Oxide (NO) availability and inhibits translocation of
vitamin D receptor from the nucleus to the cell membrane
resulting in VDD.* Cardio vascular diseases (CVD)
specially CAD has shown a steep rise in last few decades
in India due to rising trend of obesity, high blood pressure,
dyslipidemia, change in food habits ,sedentary life style.
New emerging risk factors like VDD homocysteine level
and inflammation are under recent investigations.

Siadat ZD observed severe VDD in CAD.! Giovannucci
E, demonstrated high risk of myocardial infarction with
decreasing 25-(OH) D levels in a graded manner even after
control of other risk factors.!® Bair TL, observed severe
VDD in chronic stable CAD and also proposed VDD as
the best predictor for future cardiovascular events.®
Young KA, observed frequent and severe coronary artery
calcification (CAC) representing plaque burden in type-
1DM patients having CAD.?° Syal SK, observed VDD to
be associated with DVD and TVD by angiography.?*

Aim of the present study was keeping in mind, that paucity
of data regarding association vitamin D level with CAD in
this part of india present study was conducted. The aim
was to establish correlation of VDD with the conventional
risk factors like DM, HTN, dyslipidemia, smoking and
family history of CAD in patients undergoing CAG. Also,
CAG findings with vitamin D level were studied for
correlation.

METHODS

100 consecutive adult (>18yrs) patients of either sex
undergoing CAG with suspected or established CAD were
included in the study. Patients with renal failure, liver
disease, known parathyroid disorder, those taking drugs
which interferer with vitamin D metabolism, osteomalacia
and pregnancy were excluded. After detailed history and
thorough clinical examination investigation like complete
hemogram, FBG, lipid profile, urea, creatinine, LFT, urine
for albumin by dipstick and vitamin D[25-(OH)D]
estimation was done in the Department of Biochemistry by
using auto-analyser. [25-(OH) D] was measured using
ELISA kit with interpretation of vitamin D level >30ng/ml
(Adequate), 20-30ng/ml (insufficient) and <20ng/ml
(deficient).

Subsequently ECG and CAG were done in these patients
in the Department of Cardiology and interpretation of
CAG by the number of vessel affected, severity of the
stenosis and severity of CAC was done.

For quantitative variables under different groups
undergoing CAG statistically analysis was done by using
Mann-whitney test. For qualitative variables chi square
test was used. The data were analysed using SPSS
statistical software and inference was drawn.
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RESULTS

In our study 100 patients [M(n=83) and F(n=17)] were
found to be in different age groups of <40, 41-50, 51-60,
61-70 and >70yrs as 5, 14, 35, 38 and 8% respectively.
HTN was present in 53, DM in 39, dyslipidemia in 62,
smoking in 38, family history of CAD in 19. CAG
interpretation revealed normal coronaries in 4, SVD in 31,
DVD in 43 and TVD in 22 patients.

Vitamin D estimation revealed VDD in 68, VDI in 22 and
normal vitamin D level in 10 with maximum of VDD in
51-60 and 61-70yrs age group with 28 and 24 number of
patients respectively. No statistically significant
correlation was observed with sex (P=0.3785) and age
(P=0.289) as presented in Table 1 and Table 2.

Table 1: Comparison of vitamin D status according

to sex.
Sex Vit<20  Vit20-30  Vit>30 Total
Female 14 2 1 17
Male 54 20 9 83
Total 68 22 10 100

Table 2: Correlation of Vitamin D with age group.

Age group Vit <20 Vit20-30 Vit>30 Total

40 or less 2 2 1 5
41-50 8 4 2 14
51-60 28 5 2 35
61-70 24 11 3 38
Morethan70 6 0 2 8
Total 68 22 10 100

In 53 patients with HTN vitamin D level estimation
revealed VDD in 37, VDI in 11 and normal in 5, whereas
in normotensives this was 31,11and 5 respectively and the
difference was not statistically significant (P=0.9185) as
presented in Table 3.

Table 3: Correlation between vitamin D

with VDI and 6 with normal vitamin D and comparison
showed statistically significant correlation of vitamin D
level with dyslipidemia (P=0.344) as presented in Table 5.

Table 4: Correlation between vitamin D and
diabetes mellites.

Diabetes  Vit<20  Vit20-30  Vit>30 Total
N 44 14 3 61

Y 24 8 7 39
Total 68 22 10 100

Table 5: Correlation of vitamin D and dyslipidemia.

Dyslipidemia Vit<20 Vit20-30 Vit>30 Total

N 20 12 6 38
Y 48 10 4 62
Total 68 22 10 100

Vitamin D level in 38 smokers in our study showed VDD
in 22, VDI in 11 and normal in 5 whereas in non-smokers
this was 46,11 and 5 respectively and comparing it no
statistically significant difference was seen (P=0.2374) as
presented in Table 6.

Table 6: Correlation of vitamin D and smoking habit.

Smoking Vit<20  Vit20-30  Vit>30 Total
N 46 11 5 62

Y 22 11 5 38
Total 68 22 10 100

Regarding presence of family history in CAD and vitamin
D level we found 19 patients had family history in our
study in which VDD was present in 10, VDI in 5 and
normal in 4 and when compared with 81 patients of no
family history group VDD, VDI, and normal was found to
be 58, 17 and 6 respectively. No statistically significant
difference was observed (P = 0.1438) as presented (Table
7).

Table 7: Correlation of vitamin D and family history

and hypertension. of cad.
| Hypertension Vit <20 Vit 20-30 Vit>30 Total Family N Vit20- . |
N 31 11 5 47 history of cad "' <20 3 VIS0 Total
Y 37 11 5 53 N 58 17 6 81
Total 68 22 10 100 \ 10 5 4 19
Total 68 22 10 100

39 out of 100 patients were diabetic in our study and had
VDD in 24, VDI in 8 and normal Vitamin D in 7 and in
and in comparison, 61 nondiabetics had 44 VDD, 14 VDI
and 3 normal and in this no statistically significant
difference was observed(P=0.105) as presented in Table 4.

Study of dyslipidemia with vitamin D level revealed that
in 62 patients having dyslipidemia VDD was found in 48,
VDI in 10 and normal vitamin D in 4, whereas in normal
lipid profile group there were 20 patients with VDD, 12

CAG findings in our study and their respective vitamin D
level revealed 4 patients with normal coronaries and in
them we found VDD in 0, VDI in 2 and normal in 2. In 31
patients having SVD VDD was in 20, VDI was in 7,
normal was in 4. In patients having DVD we found VDD
in 29, VDI in 11, normal in 3. In 22 patients having TVD
we found VDD in 19, VDI in 2, normal vitamin D level in
1. In our study we found statistically significant correlation
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showing Vitamin D level to be inversely related to the
severity of CAD (P=0.0209) as presented in Table-8.

Table 8: Correlation of vitamin D and coronary
angiography finding (no. of vessels involved).

Coronary angiography Vit Vit Vit

no of vessels involved) <20 20-30 >30 el
0 0 2 2 4
1 20 7 4 31
2 29 11 3 43
3 19 2 1 22
Total 68 22 10 100
DISCUSSION

Large number of studies from all over the world have
demonstrated low vitamin D level to be to be associated
with high incidence of CAD and there is significant co-
relation between the two. So much so that serum vitamin
D level can serve as an independent risk factor for CAD.
Though conventional risk factors like DM, HTN, smoking,
dyslipidemia are given importance in the workup of CAD,
new risk factors like low vitamin D level is not given
importance and corrective measures are not taken as a
preventive step. Taking into account the paucity of studies
of vitamin D level in CAD in this part of India this study
was conducted to establish correlation between VDD and
the conventional risk factors for CAD. This study also
aimed to correlate vitamin D level with CAG findings.

In our study of 100 patients with 83 male and 17 female in
a M:F ratio of 4.8:1 the mean age of patients was 59.38+10
years. The mean vitamin D level was 17.60+ 8.05 ng/ml
with normal vitamin D level in 10 patients, VDI in 22 and
VDD in 68. The low level of vitamin D in CAD patients in

our study was similar to studies by Syal SK and Goswamy
R.5‘21

No association between age groups and vitamin D level
(p=0.289) was seen in our study, though theoretically as
age advances the ability of the skin to synthesis vitamin D
decreases. In contrast to our study Shojaeifard M observed
significant decrease in Vitamin D level with advance in
age.?

Verodia observed low Vitamin D in female making them
prone for CAD in their study. In India with increase in
indoor staying time, nutritional neglect specially in
preghant and lactating mothers have maximum risk for
VDD and subsequent risk for CAD increases. However,
our study did not show strong association between gender
and Vitamin D level (P=378).

There was no association between Vitamin D level and
HTN in our study like that of Syal SK and van
Bellegooijen study.?“?* But in contrast to our study
Forman observed association of VDD with HTN.”

Pittas AG reviewing world literature observed a relatively
constant association between low Vitamin D level and
prevalence of Type-2 DM and MS.!* Ford ES observed
that, odds of having MS decreased across increasing
quintiles of concentration of 25-(OH) D and he also
observed association between 25-(OH) D and MS does not
differ between men and women.®® But our study did not
show association of Vitamin D level with prevalence of
DM. (P=0.105) Similar to Syal SK study which is an
Indian study.?* This variation may be due to ethnic
differences as observed by Sragg R.?°

As cigarette smoking inhibits Vitamin D induced
translocation of VDR from the nucleus to the cell
membrane efficiency of Vitamin D decreases as observed
by Uh ST et al. *® Though Brot C observed deleterious
effect of smoking on Vitamin D level, our study did not
show any significant correlation between Smoking and
Vitamin D level .2

Significant link between family history (an important non-
modifiable risk factor) of CAD and Vitamin D level was
observed by Entezari-Maleki, Taher.?” Schildkraut JM
observed early age parental CAD death increases risk for
CAD in women, whereas late age parental CAD death was
associated with increased risk of CAD in men. However,
our study had no relation of Vitamin D level with family
history of CAD.%

Inverse relationship of Vitamin D level with dyslipidemia
was found in our study (P=0.03) similar to Shojaeifard M
Karhappa et al study.???° Contrasting was Wang H study
where no therapeutic value of Vitamin D supplementation
on lipid profile was found.%

In our study Vitamin D level was inversely co-related with
significant CAD angiographically (P=0.02). VDD had
significant association in SVD (P=0.046), DVD (P=0.017)
and TVD (P=0.012) similar to Syal SK study.?* Our study
also revealed patients with VDD to have high prevalence
of DVD and TVD (53% Vs 38%), more diffuse CAD (56%
Vs 34%) and higher number of coronary vessels involved
when compared with patients with high 25 OHD levels.
Patients with lower Vitamin D levels had significantly
lower brachial artery flow mediated dilatation (FMD)
[4.57% Vs. 10.68% with P value of <0.001] comparing
with high VDD level patients. Our study also revealed
higher prevalence of VDD in CAD patients, similar to
Shojaeifard M and Verodia studies.???® Higher rate of
CAC was also observed in our study indicating higher
plaque burden in patients with CAD having low Vitamin
D levels.

CONCLUSION

Assessment of Vitamin D levels in patients with CAD has
not been recognised as an essential part of clinical work-
up of patients or persons at risk for CAD. Large number of
recent studies have demonstrated the inverse correlation of
Vitamin D level with CAD and various cardiovascular risk

International Journal of Basic & Clinical Pharmacology | January 2018 | Vol 7 | Issue 1  Page 35



Tripathy SK et al. Int J Basic Clin Pharmacol. 2018 Jan;7(1):32-37

factors. Hence this study was done to establish correlation
of Vitamin D level with the conventional risk factors for
CAD and CAG findings. In conclusion we observed no
significant statistical correlation of Vitamin D level with
conventional risk factors for CAD such as age, sex,
hypertension, diabetes, smoking and family history of
CAD except dyslipidemia. In our study we also observed
VDD to be associated with sever CAD as evidenced by
higher presence of multi vessel disease and presence of
high CAC. In future studies involving large number of
patients will throw more light on the role of VDD in CAD.
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