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ABSTRACT

Background: Vitamin D, as a steroid hormone, has multiple effects on human body and its deficiency has been
associated with an increased risk of heart failure (HF) and unfavourable outcomes.

Objectives: The present study investigated the prevalence of vitamin D deficiency and its relationship with
cardio metabolic parameters in heart failure (HF) patients

Methods: This was a cross-sectional study, enrolled >40 years age group HF patients. Vitamin D status was
assessed by measuring serum 25-hydroxyvitamin D (250HD), considering deficiency when level <20 ng/ml.
Socio-demographic data, history, physical examination and relevant investigation was done in all recruited
patients.

Results: Patients with HF had a higher prevalence (29.2%) of Vitamin d deficiency. Majority of the patients
(35.8%) were 51-60 years age group with mean age was 55.63 years, slightly female predominance. Vitamin d
deficiency were significantly associated with female sex and diabetes mellitus (p=0.01). There were no
differences between the groups with and without Vitamin d deficiency regarding NYHA-FC, classification of
LVEF, body mass index, history of smoking and alcohol ingestion (p>0.05). eGFR was significantly lower
whereas PTH was significantly higher in vitamin d deficiency patients (p<0.05).

Conclusion: Vitamin D deficiency (25(0OH) D and 1, 25(0OH) 2D) was significantly associated with heart failure
in cross-sectional analyses and predict future deaths due to heart failure.
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INTRODUCTION

Heart failure (HF) is a complex clinical syndrome, which often occurs in ventricular filling or impaired blood
ejection due to cardiac dysfunction [1]. Heart failure harasses about 64.3 million people globally, and its
prevalence is rising [2]. Vitamin D is a nutrient obtained from sunlight, dietary and supplemental intake.
Vitamin D supplementation improves hypertension [3] and reduces the risk of myocardial infarction, whereas
vitamin D deficiency appears to increase the risk of HF [4]. Vitamin D has a pleiotropic role in heart failure
pathology [5]. Recent evidence suggests that sub-optimal levels of vitamin D adversely affect the cardiovascular
system and associated with activation of several pathways contributing to adverse cardiac remodelling,
inflammation and worsening heart failure. Low vitamin D levels activate the renin—angiotensin—aldosterone
system, induce inflammatory response and cause endothelial dysfunction [6]. Therefore, CHF is closely
associated with vitamin D levels. In addition, clinical trials have demonstrated that vitamin D deficiency is
prevalent and associated with poor prognosis in patients with CHF [7]. Vitamin D deficiency is highly prevalent
in the United States and worldwide. Low levels of 25-hydroxyvitamin D (25-OH D), the principal circulating
storage form of vitamin D, are present in as many as one third to one half of otherwise healthy middle-aged to
elderly adults [8]. Limited cutaneous synthesis due to inadequate sun exposure or pigmented skin and
inadequate dietary intake are the principal causes of low 25-OH D levels. There are two major forms of vitamin
D. A First form of vitamin D, cholecalciferol (or Vitamin D3) is also found naturally in fatty fish, fish oils, and
egg yolks and is also industrially manufactured. A second form of vitamin D, ergocalciferol (or vitamin D2) is
produced by irradiation of ergosterol, a membrane sterol found in the ergot fungus. Whether derived from the
diet or synthesized cutaneously, vitamins D2 and D3 are biologically inert and require activation by successive
hydroxylation steps. Several studies have shown that vitamin D acts as a negative regulator of the rennin
angiotensin— aldosterone system (RAAS) [9] and modulates myocardial extracellular matrix turnover.
Consistently, vitamin D receptor (VDR) knockout mice show increased RAAS activity, which leads to
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hypertension, cardiac hypertrophy, increased water intake and sodium retention [10], and VDR knockout mice
show increased metallo-protease activity, which promotes the destruction of myocardial tissue, leading to
ventricular remodelling [11] Therefore, lack of vitamin D could result in deterioration of heart function and
accelerate myocardial remodelling. At present, different studies have reported controversial conclusions
regarding the influence of vitamin D on ventricular remodelling in patients with HF.

Aims & objectives: Present study evaluates the vitamin d levels in heart failure patients and their association.

MATERIALS AND METHODS

This was a cross-sectional observational hospital based study, conducted in the department of cardiology in a
Indian tertiary care centre. Patients diagnosed as HF, hospitalized during the data collection period were enrolled
in this study.

Inclusion criteria:
e Men and women aged 30 to 70 years
e  Patients diagnosed as HF by clinical, laboratory and echocardiography parameters
e  Patients who provided written informed consent for the study

Exclusion criteria:

¢ Individuals with a diagnosis of genetic diseases of bone metabolism or lipodystrophies

e Patients using vitamin D supplementation and chronic use of glucocorticoid

e Patients with history of alcoholism or currently smoking

e Patients with severe liver or kidney diseases, thyroid dysfunctions and malignancy

e Patients who not provided consent for the study
Patient’s socio-demographic profile, history of smoking, history of alcohol consumption and chronic statin use,
and clinical examination was done. The quantitative variables evaluated were age, body mass index (BMI),
hemoglobin Alc (HbAlc), estimated glomerular filtration rate (eGFR, according to the Chronic Kidney Disease
Epidemiology Collaboration formula),13) sérum PTH, total cholesterol, high density lipoprotein (HDL)
cholesterol, low density lipoprotein (LDL) cholesterol, triglycerides, and LVEF. serum vitamin d level, fasting
blood analysis, Electrocardiogram (ECG) and echocardiogram (2D ECHO) were recorded.

Classification of HF [12]:

HF with preserved ejection fraction when LVEF >50%,

HF with mildly reduced ejection fraction when LVEF 41-49%

HF with reduced ejection fraction when LVEF <40%

We considered Vit. D deficiency, if serum 250HD <20 ng/mL (<50 nmol/L), insufficiency between 20-30
ng/mL (50-75 nmol/L) and sufficiency if 250HD >30 ng/mL (>75 nmol/L) [13].

Statistical analysis: Statistical analysis was performed using the Statistical Package for Social Sciences®
version 21 software (IBM Corp., Armonk, NY, USA). Qualitative variables were presented using frequencies
and proportions and compared using Pearson's chi-square test. A P value <0.05 considered as statistically
significant.

RESULTS

A total of 120 patients of HF were enrolled and analysed in this study. Majority of the patients (35.8%) were 51-
60 years age group with mean age was 55.63 years, slightly female predominance. Most of them resided in
urban area (58.3%) and belong to middle socio-economic class (39.2%). Maximum no of patients was
overweight (38.2%).

Table 1: General characteristics of the study patients

Sociodemographic variables Frequency Percentage
30-40 14 11.7%

Age Group 41-50 28 23.3%

(in years) 51-60 43 35.8%
>60 35 29.2%

Mean £SD = 55.63+4.3 years

Gender Male 56 46.7%
Female 64 53.3%
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. . Urban 70 58.3%

Residential Status Rural 50 41.7%

Lower 31 25.8%

Socio economic status Middle 47 39.2%
Upper 42 35%

Normal 33 27.5%

Body mass index Overweight 46 38.3%

Obesity 41 34.2%

Prevalence of vitamin d deficiency was 29.2% cases, insufficiency in 35% cases and sufficiency in 35.8% heart

failure cases.

Vitamin D status

H Vitamin D deficiency
m Vitamin D insufficiency

 Viatamin D sufficiency

Figure 1: Estimation of serum vitamin D level in heart failure patients

Vitamin d deficiency were significantly associated with female sex (68.6% vs. 47.1%; p=0.031) and diabetes
mellitus (65.7% vs. 40%, p=0.01). There were no differences between the groups with and without Vitamin d
deficiency regarding NYHA-FC, classification of LVEF or presence of hypertension (p>0.05). Likewise, there
were no associations between Vitamin d deficiency with body mass index, history of smoking and alcohol
ingestion (p>0.05). eGFR was significantly lower and PTH was significantly higher in vitamin d deficiency
patients (p<0.05). Details were shown in Tables 2.

Table 2: Characteristics of heart failure patients with or without vitamin D deficiency

Vitamin D deficienc

Characteristics Yes (n=35) No (n=85) P value
Male 11 (31.4%) 45 (52.9%)
Gender Female 24 (68.6%) 40 (47.1%) 0.031
. . Yes 23 (65.7%) 34 (40%)
Diabetes mellitus No 12 (34.3%) 51 (60%) 0.010
. Yes 19 (54.3%) 41 (48%)
Hypertension No 16 (45.7%) 44 (52%) 0.546
. . Yes 14 (40%) 38 (44.7%)
History of smoking No 21(60%) 47 (55.3%) 0.636
- . Yes 16 (45.7%) 47 (55.3%)
Alcohol ingestion No 19 (54.3%) 38 (44.7%) 0.339
i I-11 13 (37.1%) 38 (44.7%)
NYHA-FC ni-v 22 (62.9%) 47 (55.3%) 0.446
Reduced 14 (40%) 29 (34.1%)
LVEF classification Mildly Reduced 5 (14.3%) 14 (16.5%) 0.825
Preserved 16 (45.7%) 42 (49.4%)
Body mass index Normal 10 (28.6%) 34 (40%) 0.496
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Overweight 13 (37.1%) 26 (30.6%)
Obesity 12 (34.3%) 25 (29.4%)
eGFR (mL/ min/1.73m?) 64.6£17.5 75.2+£20.6 <0.001
PTH (pg/mL) 44.847.5 24.5+3.3 <0.001
Table 3: Vitamin d supplementation and outcome of HF patients
Outcome Frequency Percentage
L . Yes 16 (13.3%)
Vitamin D supplementation No 104 (86.7%)
outcome Died due to HF 7 (5.8%)
Survives 113 (94.2%)
DISCUSSION

There is a relationship between vitamin D and heart failure (HF) prognosis. Due to excess ionized calcium
(Ca*") in myocardial cells, HF affects the contraction and relaxation of the heart. On the other hand, vitamin D
deficiency may affect the activities of Ca?* in cardiac cells, leading to fibrosis, intra-organizational
inflammation, and cardiomyocyte hypertrophy In addition, low vitamin D levels can cause inflammation, the
renin-angiotensin system is activated and endothelial dysfunction [14].

In this study most of the patients were 51-60 years age group predominantly females with mean age was
55.63+4.3 years, consistent finding shown by Zhao J-D, et al [15] and Paramjit S, et al [16].

The prevalence of vitamin d deficiency among heart failure was higher (29.2%) in the present study, our results
comparable with the Lucian, et al [17], reported vitamin d deficiency was 27.2% in their study. One of the
possible explanations for the lower levels of vitamin D in patients with HF is the lower sun exposure in outdoor
activities.

Our study found that vitamin d deficiency was significantly higher among female patients as compared to male
(p<0.05), in agreement with the Moretti et al [18].

The present data also highlight a potential interaction between vitamin D deficiency and hypertension.
Hypertension plays a key role in the development of left ventricular hypertrophy and vascular remodelling,
concordance with the Wang et al [19].

We have found an association between Vitamin d deficiency and higher levels of PTH and lower eGFR, like-
wise, a study done by Xing et al [20].

Current study found no significant associations between vitamin d deficiency and BMI or abdominal obesity, as
demonstrated in study carried out by Mansouri M, et al [21].

Significant relationships was observed between vitamin d deficiency and presence of DM or worse glycemic
control in this study, constant results seen by Zhao H, et al [22].

Vitamin d deficiency was significantly associated with the heart failure in the present study, similar to many
other studies like: Ting Wang, et al [23], Cosentino, N, et al [24] and Hazique M, et al [25].

In our study mortality was higher among HF patients with vitamin d deficiency as compared to without vitamin
d deficiency, our finding correlates with the Busa V, et al [26]. Vitamin D was found to be an independent factor
in predicting survival rates in HF patients. Another long-term research looked at the causes of higher
hospitalization and mortality rates in HF patients with vitamin D deficiency [27].

CONCLUSION

Vitamin D has a weak and ambiguous impact on ventricular remodelling and cardiac function in patients with
CHF. CHF patients with sufficient vitamin D have a decreased risk of all-cause death, even after considering
potential confounding variables. We also found that deficiency of vitamin D is associated with increased risk of
hospitalizations, mortality, and poor clinical outcomes among heart failure patients.
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