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Abstract

Background: Vitamin D plays a vital role in maintaining adequate serum calcium and phosphate levels for bone
mineralization and optimal skeletal health. Recent literature, however, have indicated a much broader role of vitamin D
than simply the regulation of calcium metabolism as vitamin D receptors (VDRs) are found in a variety of cells and
tissue. Aim: Aim of our work was to evaluate presence of hypovitaminosis D in patients with dilated cardiomyopathy
and to study any correlation of echocardiographic parameters with vitamin D deficiency. Material and method: An
observational cross-sectional hospital based study, 26 patients diagnosed to have dilated cardiomyopathy and 26 age,
gender and body mass index matched controls who were patients of other medical illnesses were included into the study
between January- 2012 to December 2014 at Era's Lucknow Medical College and Hospital, Lucknow according to World
Health Organization criteria. Results: There were no differences in age gender, body mass index and sun exposure
within the groups. Prevalence of diabetes mellitus and hypertension was similar in the two groups. Biochemical
parameters were not significantly different in all study participants except that patients with DCMP had low calcium
levels than the control group. Conclusion: Patients with DCMP had lower vitamin D levels than controls and vitamin D
deficiency had significant correlation with cardiac function. Therefore, screening for vitamin D deficiency along with
prompt treatment is recommended in patients with DCMP. Future studies are needed to address the precise role of
vitamin D deficiency in causation of DCMP.
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INTRODUCTION

immune system, kidney, heart, and vasculature. Vitamin
D likely confers physiologically relevant pleiotropic
functions  that  include  cardioprotective  and
immunomodulatory effects as well as enhances
antimicrobial function and its deficiency could lead to
increased risk of cardiovascular disease and cancer." *
The heart is particularly noteworthy in that plasma
25(0OH) vitamin D3 [25(OH)D3] levels have been shown
to correlate inversely with the incidence of a variety of
cardiac disorders including ischemic heart disease and
heart failure. > * Role of vitamin D in myocardial
contractility was demonstrated in a community study of
870 elderly patients without heart disease during which
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Vitamin D plays a vital role in maintaining adequate
serum calcium and phosphate levels for bone

mineralization and optimal skeletal health. Recent
literature, however, have indicated a much broader role of
vitamin D than simply the regulation of calcium
metabolism as vitamin D receptors (VDRs) are found in a
variety of cells and tissues. These include malignant
breast, colon, and prostate cells and normal cells of the

higher circulating vitamin D levels were found to
correlate with better left ventricular (LV) systolic
function and smaller LV end-systolic diameter.” DCMP is
the third most common cause of heart failure with a wide
range of etiologies such as genetic, infectious,
autoimmune, toxic, metabolic, nutritional, endocrine,
mitrochondrial in origin. However, in some cases the
exact etiology remains unclear. “B-type natriuretic ®
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peptide (BNP) is a hormone released by ventricular
cardiomyocytes in response to increased myocardial
stretch and volume overload and can be considered
quantitative markers of hemodynamic cardiac stress. BNP
and N terminal pro BNP activation have been shown to
be a diagnostic marker and predictor of poor outcome and
in patients with heart failure. " Aim of our work was to
evaluate presence of hypovitaminosis D in patients with
dilated cardiomyopathy and to study any correlation of
echocardiographic parameters with vitamin D deficiency.

MATERIAL AND METHODS

In an observational cross-sectional hospital based
study, 26 patients diagnosed to have dilated
cardiomyopathy and 26 age, gender and body mass index
matched controls who were patients of other medical
illnesses were included into the study between January-
2012 to December 2014 at Era's Lucknow Medical
College and Hospital, Lucknow according to World
Health Organization criteria.®
Exclusion criteria included concurrent cytotoxic
chemotherapy, pregnancy or lactation, , sarcoidosis,
hyperparathyroidism,current or recent (<1 year) use of

RESULTS

vitamin D and/or calcium supplements, and patients on
anticonvulsants thiazide or any other drug interfering with
vitamin D. Patients with chronic liver disease, renal
disease, gastric or bowel resection, malabsorption states
such as chronic pancreatitis and inflammatory bowel
diseases were also excluded.

All study participants underwent physical examinations,
blood analysis, and echocardiographic evaluation. The
Local Ethics Committee approved the study and written
informed consent was obtained from all study
participants.

Statistical Analysis

The SPSS 13.0 (SPSS Inc.,Chicago, IlI) statistical
software package was used for statistical analyses.
Results are presented as mean+SD or as percentages and
numbers for categorical data. Normality tests were used
for all variables. Continuous variables that were normally
distributed were analyzed with using t-test for
Independent samples, and unequally distributed variables
were analyzed with Mann-Whitney U test. Correlations
between 25 (OH) D and other variables were determined
by Spearman correlation test.

Table 1: Baseline characteristics of patients and controls

Variables Patients with DCMP(n=26)  Controls(n=26)
Age(Years) 52 £5.6 50 +3.8
Male:Female 14/12 13/13
Body Mass Index(kg/m2) 22.81.6 23.21.8
Hypertension(%) 6(23) 7(27)
Diabetes Mellitus(%) 9(35) 8(31)

Table 2: Biochemical parameters of patients with dilated cardiomyopathy and controls

Variables Patients with DCMP(n=26) Controls(n=26) P value
Fasting plasma glucose ( mg/dl) 100+ 24.2 104+ 18.6 0.12
Total Cholesterol( mg/dl) 180 +26.6 172+ 30.8 0.07
LDL( mg/dl) 90+ 12 82+17 0.05
Hemoglobin( mg/dl) 10.6+ 1.8 11.2+2.8 0.04
Creatinine( mg/dl) 0.9+ 0.06 0.84 +0.04 0.08
Albumin( mg/dl) 3.6£1.2 4.0+1.4 0.05
Calcium( mg/dl) 8.2+ 1.2 9.4+ 0.2 0.02
250HD3(ng/ml) 18.4+ 8.6 30£12.4 0.001
Parathyroid hormone(pg/ml) 94.5+ 26.6 48 £17.2 0.01
NT proBNP(pg/ml) 3482+ 1256 165+ 34 0.001

Table 3: Correlations with hypovtaminosis D

Parameter Correlation coefficient P value
LVEF 0.38 0.001
LVFS 0.40 0.001

LVEDD 0.39 0.01
LVESD 0.42 0.001
NT proBNP 0.40 0.002

LVEF: Left ventricle ejection fraction; LVFS: Left ventricle fractional shortening; LVEDD: Left ventricle end diastolic diameter; LVESD: Left
ventricle end systolic diameter

MedPulse — International Medical Journal, ISSN: 2348-2516, EISSN: 2348-1897, Volume 3, Issue 4, April 2016

Page 352



Aman Mor, Ritu Karoli, Sachin Khanduri, Vaibhav Shukla

The baseline characteristics of the two groups are shown
in Table 1. There were no differences in age gender, body
mass index and sun exposure within the groups.
Prevalence of diabetes mellitus and hypertension was
similar in the two groups. Biochemical parameters were
not significantly different in all study participants except
that patients with DCMP had low calcium levels than the
control group.

Table 2 shows mean 25 OHD3 levels were significantly
lower (18.4 + 8.6ng/ml vs 30 £+ 12.4ng/ml,p=0.002)while
parathyroid hormone (94.5+ 26.6 pg/ml vs 48+ 17.2
pg/mLp=0.01) and NT pro BNP levels were significantly
greater in patients with DCMP than controls.

In DCMP group 12/26 patients had severe vitamin d
defieciency while in control group 6/26 patients had
severe hypovitaminosis D.

As far as echocardiographic parameters were
concerned,LV fractional shortening and ejection fraction(
LVEF )were significantly lower in patients with DCMP
and left wventricular end-diastolic and end-systolic
diameters were significantly higher in patients with
DCMP compared to the controls.There was a significant
negative correlation between 250HD3 concentrations and
LV end-diastolic dimensions and LV end-systolic
dimensions (r = -0.39; P = 0.01, r = -0.42; P =0.001,
respectively as shown in Table 3 and serum NT pro BNP
levels(r = -0.40; P =0.002) . On the contrary 250HD3
levels were positively correlated with LVEF and LVES (r
=0.38; P=0.001, r=0.40; P =0.001 respectively).

DISCUSSION

Several studies from different parts of our country have
pointed towards widespread vitamin D deficiency in
Indians of all age groups residing in rural or urban areas.
L121 Qkin complexion, poor sun exposure, vegetarian
food habits and lack of vitamin D food fortification
programme in the country explain the high prevalence of
VDD in India despite its sunny climate. We also
conducted a study to assess the vitamin D status patients
with pulmonary tuberculosis who were sputum positive. *
In the present study, it was observed that 25 OHD?3 levels
were lower than normal in both the groups and very
significantly low in patients with dilated cardiomyopathy
than controls who were also the patients with other
medical illnesses. There was a negative correlation
between 250HD3 and LV dimensions in DCMP patients.
This observation was in concordance with Ameri et al
who also reported that 250HD?3 level had inverse relation
with LVESD and LV volume in patients with heart
failure. ' Calcium directly affects the strength of
myocardial  contraction via  excitation-contraction
coupling. Hypocalcaemia due to vitamin D deficiency
have been incriminated as reversible cause of

cardiomyopathy in pediatric population > ' while

hypocalcaemic =~ DCMP  was reported due to
hypoparathyroidism in the adult population.'” '* Vitamin
D exerts multiple effects on the cardiovascular system
including anti-hypertrophic effects on cardiomyocytes via
diminishing the expression of relevant genes."”
Cardiomyocytes posses vitamin D receptors as well as
calcitriol-dependent Ca®” binding protein. Therefore,
vitamin D deficiency may play a role in the pathogenesis
of the DCMP.”’ Several studies have shown associations
of low vitamin D concentrations with cardiovascular
events including sudden cardiac death and mortality with
heart failure patients.”’* In a study drawn from the
NHANES III database, vitamin D insufficiency was
associated with heart failure.”® In another study of
patients vitamin D levels were negatively correlated with
N-terminal pro-BNP, a marker of cardiac dysfunction and
failure, and negatively correlated with NYHA
classification and impaired LV function. After correction
for cardiovascular risk factors, the hazard ratio for death
due to heart failure was significantly higher when vitamin
D deficient patients with 25(OH)D levels<10 ng/ml were
compared with replete patients with levels> 30 ng/ml.**
Interestingly, a recent report linked a functional
polymorphism in the 1-(OH)ase gene, the rate-limiting
step in the synthesis of active 1,25(OH2 with increased
risk for heart failure.”® Lack of vitamin D could can cause
diastolic dysfunction and the Hoorn study found a trend
towards increased risk of diastolic dysfunction in persons
with vitamin D deficiency, considering 614 persons from
a population-based cohort of older men and women.”’
Vitamin D deficiency causes hypocalcemia and
secondary hyperparathyroidism In our study, DCMP
patients had significantly higher serum PTH
concentrations compared to controls and there was a
significant inverse relationship between 250HD3 and
PTH concentrations. Similar observation were reported
by Laguardia ef al in another study,” where serum
parathormone (PTH) was elevated in patients with
congestive heart failure due to ischemic or dilated
cardiomyopathy and hypovitaminosis D was present in
them. Wannamethee et al. demonstrated in their study
that elevated PTH was related with increased risk of
incident heart failure in older men with and without CV
disease. **

A meta-analysis concluded that PTH might contribute
independently to myocardial dysfunction in patients with
DCMP.** The majority of congestive heart failure patients
have insufficient vitamin D, due to reduced sunlight
exposure, difficult mobilization and outdoor activity,
nutritional factors, and malabsorption of vitamin D due to
intestinal edema in severe right heart failure and
comorbidities, such as obesity and renal and hepatic
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failure. Our study has got several limitations. Being a
cross sectional one, neither we could prove causal
relationship between vitamin D deficiency and the DCMP
nor we could demonstrate exact role of vitamin D in
pathogenesis of heart failure. In view of small sample size
of our study we would suggest a prospective study having
large number of patients with long follow up to determine
the precise role of vitamin D in the pathogenesis of
DCMP.

CONCLUSION

Patients with DCMP had lower vitamin D levels than
controls and vitamin D deficiency had significant
correlation with cardiac function. Therefore, screening for
vitamin D deficiency along with prompt treatment is
recommended in patients with DCMP. Future studies are
needed to address the precise role of vitamin D deficiency
in causation of DCMP.
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