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1. INTRODUCTION 

Heart failure (HF) is a growing global health 

concern with a significant impact on mortality, 

morbidity, and quality of life.  

As of 2014, approximately 26 million individuals 

worldwide were living with heart failure. In the 

United States alone, the prevalence of HF is 

estimated at around 6.5 million, with projections 

suggesting a 46% increase from 2012 to 2030 and 

an annual incidence of approximately 960,000 

new cases. HF also carries a substantial economic 

impact, with global costs estimated at $108 

billion annually [1]. More than one million HF-

related hospitalizations occur each year, and 

nearly half of all patients diagnosed with HF die 

within five years. Acute heart failure (AHF) 

arises when the heart is suddenly unable to meet 

the body's circulatory demands. This condition 

can be a new-onset (de novo) or an acute 

decompensation of chronic heart failure. 

Common symptoms include sudden shortness of 
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Abstract 

Introduction: Vitamin D deficiency has been increasingly recognized as a contributing factor in the 

progression and severity of chronic heart failure. This study aimed to assess the prevalence of vitamin D 

deficiency in heart failure patients and evaluate the association of low vitamin D levels in patients with chronic 

heart failure. 

Methods: This cross-sectional observational study was conducted in the Clinical Cardiology Division, 

Department of Cardiology at Bangabandhu Sheikh Mujib Medical University (BSMMU), Dhaka, Bangladesh, 

from July 2021 to June 2022. In this study, a total of 96 patients diagnosed with chronic heart failure and 

admitted to the Coronary Care Unit (CCU) during this period were included.  

Result: The mean age of the study population was 61 ± 3 years, with a male predominance (70%). Dyspnea on 

exertion was the most common symptom. Tachycardia and hypotension were observed in 83.33% and 64.58% 

of patients, respectively. Clinical signs such as basal crepitations (51.04%) and dependent edema (33.33%) 

were frequent. Based on the NYHA classification, most patients were in class I (36.45%) or class II (33.33%). 

Echocardiographic findings revealed that 47.91% had reduced ejection fraction (EF < 40%). Vitamin D 

deficiency was found in 85.41% of patients. Among these, a higher NYHA class was associated with lower 

vitamin D levels, with 18.29% of deficient patients in class IV. 

Conclusion: This study showed that Low levels of 25(OH)D and 1,25(OH)₂D are associated with heart failure 

in this cross-sectional analysis. These findings suggest that maintaining optimal vitamin D status may represent 

a valuable strategy in the prevention of myocardial disease and heart failure, potentially through appropriate 

vitamin D supplementation. 
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breath, swelling in the legs and abdomen, rapid 

weight gain from fluid retention (e.g., 2–3 

pounds in 24 hours or 5 pounds in a week), 

nausea, and loss of appetite. Additional signs 

may include fatigue, weakness, irregular 

heartbeat, coughing, wheezing, and cognitive 

decline [1].  

Advancements in the management of 

hypertension, smoking cessation, and lipid 

disorders, along with improved diagnostic and 

therapeutic strategies for cardiovascular diseases 

(CVD), have led to reductions in CVD mortality 

[1]. However, CVDs remain the leading cause of 

global morbidity and mortality and contribute 

substantially to chronic disability [2]. 

Biomarkers such as B-type natriuretic peptide 

(BNP) have become essential in the diagnosis 

and management of HF [3-5]. 

Epidemiological studies have linked chronic 

degenerative diseases such as diabetes mellitus 

and CVDs to early life environmental and 

epigenetic factors [6-10]. The "Foetal 

Programming Hypothesis," also known as 

Barker’s Hypothesis, originates from 

epidemiological studies conducted in England 

and Wales and emphasizes the importance of in-

utero conditions in the development of adult 

diseases. A comprehensive review has outlined 

how genetic, environmental, and nutritional 

factors—including vitamin deficiencies—impact 

fetal development and long-term cardiovascular 

health [11].  

One of the most notable modifiable risk factors is 

vitamin D deficiency. A German study 

demonstrated that low maternal 25-

hydroxyvitamin D levels were associated with 

adverse perinatal outcomes, including low birth 

weight, prematurity, increased perinatal 

mortality, and impaired glucose metabolism, all 

of which may contribute to renal and 

cardiovascular diseases in adulthood [12]. HF, 

often the final common pathway of various 

cardiac conditions, remains a major cause of 

hospitalization among the elderly [13]. 

A cohort analysis of 1,749 elderly individuals by 

Chen et al. affirmed that independent risk factors 

for HF include advanced age, male sex, diabetes 

mellitus, pulse pressure, and acute myocardial 

infarction [14]. There is growing evidence 

linking vitamin D deficiency with cardiovascular 

dysfunction, including HF [15]. Despite this, 

there remains a lack of data on the association 

between vitamin D levels and heart failure in the 

Bangladeshi population. In this study, we aimed 

to evaluate the association of low vitamin D 

levels in patients with chronic heart failure. This 

study may provide valuable insight into the role 

of vitamin D in heart failure and contribute to 

improved patient management strategies in our 

local context. 

2. METHODOLOGY & MATERIALS 

This cross-sectional observational study was 

conducted in the Clinical Cardiology Division, 

Department of Cardiology at Bangabandhu 

Sheikh Mujib Medical University (BSMMU), 

Dhaka, Bangladesh, from July 2021 to June 

2022. In this study, a total of 96 patients 

diagnosed with chronic heart failure and admitted 

to the Coronary Care Unit (CCU) during this 

period were included. All participants presented 

with shortness of breath and were admitted to the 

Department of Cardiology at BMU for evaluation 

and management. 

These are the following criteria to be eligible for 

enrollment as our study participants: 

2.1. Inclusion Criteria 

a) Chronic heart failure patients who were 18 to 

70 years of age; 

b) Chronic heart failure patients with NYHA 

class I to IV; 

c) Patients with shortness of breath in ischemic 

heart disease and cardiomyopathy patients 

with reduced EF ( HFrEF);  

d) Patients with shortness of breath in 

hypertensive patients with preserved EF 

(HFpEF).  

2.2. Exclusion Criteria 

a) Patients with congenital heart disease; 

b) Patient with valvular heart disease; 

c) Patients who were not willing to participate 

in the study 

2.3. Working Definition 

2.3.1. Chronic Heart Failure  

Heart failure (HF) is a clinical syndrome that can 

result from any structural or functional cardiac 

disorder that impairs the ability of the ventricle to 

fill with or eject blood [16].  If a patient has 

suffered from a disease more than three months, 

then it is called a Chronic disease. 

2.3.2. HFrEF or Systolic Heart Failure 

A clinical syndrome with classic symptoms of 

breathlessness, fatigue, and exercise intolerance 

whereby the dominant cardiac feature is a large, 

dilated heart and impaired systolic performance [17].  
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2.3.3. HFpEF or Diastolic Heart Failure 

This is a clinical syndrome characterized by 

breathlessness, fatigue, and exercise intolerance 

whereby the dominant cardiac feature is impaired 

diastolic function (usually diagnosed by echo) 

and normal or near normal ejection phase indices. 

There is often LV hypertrophy and impaired 

filling of the heart due to altered LV stiffness or 

other evidence of diastolic dysfunction [17].  

2.4. Data Collection Procedure 

A total of 96 patients presenting with shortness 

of breath were included in this study, all of whom 

were admitted to the Department of Cardiology 

at BSMMU. Detailed medical history, clinical 

examination, and relevant investigations were 

performed for each participant. The diagnosis of 

heart failure was established using B-type 

natriuretic peptide (BNP) levels, chest X-ray 

(posteroanterior view), and color Doppler 

echocardiography.  

All echocardiographic assessments were 

performed by a single operator using a GE Vivid 

7 echocardiography machine equipped with an 

M4S transducer. Left ventricular ejection 

fraction (EF) was measured using the Modified 

Simpson Method. Systolic dysfunction was 

categorized as follows: EF ≤30% indicated 

severe systolic heart failure, EF between 31–40% 

was classified as moderate left ventricular 

systolic dysfunction, and EF between 41–54% 

was considered mild dysfunction. Tissue Doppler 

Imaging (TDI) was also performed to assess 

diastolic dysfunction, which may present as 

chronic heart failure. In addition, blood samples 

were collected from each patient to measure 

serum vitamin D levels. All data were recorded 

using a structured data collection sheet. Written 

informed consent was obtained from all 

participants. 

2.5. Statistical Analysis 

All data were recorded systematically in a pre-

formatted data collection form. Quantitative data 

was expressed as mean and standard deviation, 

and qualitative data was expressed as frequency 

distribution and percentage.  The data were 

analyzed using SPSS 22 (Statistical Package for 

Social Sciences) for Windows version 10. This 

study was ethically approved by the Institutional 

Review Board (IRB) of Bangabandhu Sheikh 

Mujib Medical University (BSMMU), Dhaka, 

Bangladesh. 

3. RESULTS

Table 1. Clinical features of chronic heart failure (N=96) 

Clinical feature Number Percentage 

Short of Breath at rest 15 15.62% 

Tachycardia (>100 bpm) 80 83.33% 

Bradycardia (<60 bpm) 16 16.66% 

Low BP (<90/60 mm of Hg) 62 64.58% 

Raised JVP 15 15.62% 

Basal Creps  49 51.04% 

Hepatomegaly 13 13.54% 

Ascitis 17 17.70% 

Dependent Oedema 32 33.33% 

Table 1 shows that among 96 patients, 68 (70%) 

were male and 28 (29%) were female, with a 

mean age of 61 ± 3 years. Fifteen patients 

(15.62%) reported shortness of breath at rest, 

while the remaining experienced dyspnea on 

exertion. Tachycardia was observed in 83.33% of 

patients, while 16.66% had bradycardia. 

Hypotension was present in 64.58% of cases, and 

raised jugular venous pressure (JVP) was noted 

in 15 patients. On respiratory system 

examination, basal crepitations were found in 49 

patients (51.04%), hepatomegaly in 13 (13.54%), 

ascites in 17 (17.70%), and dependent edema in 

32 patients (33.33%).  

Table 2. Stages of chronic Heart Failure (N=96) 

NYHA Number Percentage 

Class I 35 36.45% 

Class II 32 33.33% 

Class III 14 14.58% 

Class IV 15 15.62% 
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In table 2 we showed that based on the New York 

Heart Association (NYHA) classification of 

dyspnea, 35 patients (36.45%) were classified as 

NYHA class I, 32 (33.33%) as class II, 14 

(14.58%) as class III, and 15 (15.62%) as class 

IV. 

Table 3. Types of Heart Failure (N=96) 

 Number Percentage 

Systolic Heart Failure (HFrEF): EF< 40% 46 47.91% 

Diastolic Heart Failure (HFpEF): EF>50% 40 41.66% 

EF -41-50% 10 10.41% 

Table 3 shows that Color Doppler 

echocardiography revealed 46 patients (47.91%) 

had a reduced ejection fraction (EF), 40 (41.66%) 

had a preserved EF (>50%), and 10 (10.41%) had 

a mildly reduced EF between 41–50%. 

 

 

Figure 1. Level of Vitamin D in chronic heart failure patients (N=96) 

The pie chart shows that vitamin D levels were 

assessed in all heart failure patients. Fourteen 

patients (14.58%) had sufficient vitamin D 

levels, while 82 (85.41%) were found to be 

deficient. 

Table 4. Grading of symptoms with Low Vitamin D level (n=82) 

 Number Percentage 

NYHA-I 26 31.70% 

NYHA -II 28 29.16% 

NYHA-III 13 15.85% 

NYHA-IV 15 18.29% 

Table 4 shows that among the 82 patients with 

low vitamin D levels, NYHA classification 

revealed that 26 (31.70%) were in class I, 28 

(29.16%) in class II, 13 (15.85%) in class III, and 

15 (18.29%) in class IV. 

4. DISCUSSION 

In our study, the association between vitamin D 

metabolites and left ventricular (LV) dysfunction 

remained significant. Both 25(OH)D and 

1,25(OH)₂D levels were inversely related to 

higher NYHA functional classes, indicating that 

lower vitamin D levels were associated with 

more severe symptoms. Reduced physical 

activity, a common consequence of heart failure, 

is closely linked with NYHA classification and 

may not serve as an adequate covariate. It is also 

important to consider that vitamin D deficiency 

itself can cause muscle weakness and impaired 

mobility, effects shown to improve with vitamin 

D supplementation [18,19]. Vitamin D plays a 

role in myocardial calcium homeostasis, essential 
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for normal cardiac contractility and 

electrophysiology. This is mediated through its 

regulatory influence on ion channels and 

enzymatic processes [20–24]. While the 

underlying mechanisms require further 

investigation, current evidence suggests that 

maintaining adequate vitamin D levels may help 

prevent myocardial hypercontractility and 

support diastolic function [25,26]. 

Interestingly, we did not observe a strong 

association between low vitamin D status and the 

presence of coronary artery disease (CAD). 

Furthermore, neither 25(OH)D nor 1,25(OH)₂D 

levels (data not shown) were significantly linked 

with fatal myocardial infarction after 

multivariable adjustment. This may indicate that 

adequate vitamin D status is more critical for 

cardiomyocyte physiology than for coronary 

perfusion, even though CAD and myocardial 

dysfunction are often interrelated. 

Our findings are supported by data from the 

Framingham Offspring Study, which followed 

1,739 participants without pre-existing 

cardiovascular disease over 5.4 years. During this 

period, 120 nonfatal and fatal cardiovascular 

events occurred. Low vitamin D levels were 

independently associated with a greater risk of 

such events [27]. While this aligns with our 

results, we did not find a similar interaction 

between 25(OH) D levels and systemic 

hypertension in our population, unlike the 

Framingham study, where the association was 

mainly observed among individuals with arterial 

hypertension [27]. 

Additionally, our findings are consistent with 

those of Visser et al. [28], who demonstrated a 

relationship between low 25(OH) D levels and 

increased mortality in older adults. Several 

limitations should be acknowledged. Our study 

relied on a single measurement of vitamin D 

metabolites rather than serial assessments, which 

would offer a more accurate representation of an 

individual's vitamin D status over time. 

Moreover, our seasonal adjustment assumption, 

that individuals with high vitamin D levels in 

summer would remain in a similar percentile in 

winter, may not be fully reliable. Therefore, we 

cannot rule out the possibility that low vitamin D 

is merely a surrogate marker for other factors 

contributing to heart failure or sudden cardiac 

death (SCD). 

While we cannot definitively conclude a causal 

relationship between vitamin D deficiency and 

heart failure or SCD, existing data, including 

meta-analyses demonstrating reduced overall 

mortality with vitamin D supplementation, 

highlight the urgent need for interventional trials 

[29-33]. Future studies should explore the use of 

adequately high doses of vitamin D, taking into 

account the updated safety data and the 

limitations of prior trials that used insufficient 

dosing. Achieving target 25(OH) D levels of at 

least 75 nmol/L (30 ng/mL) may be critical. 

Thus, in patients with severe vitamin D 

deficiency, supplementation could potentially 

raise both 25(OH) D and 1,25 (OH)₂D levels, 

offering a promising preventive strategy for heart 

failure. 

5. LIMITATIONS OF THE STUDY 

Our study was a single-center study. We took a 

small sample size due to the short study period. 

After evaluating those patients, we did not follow 

up with them for the long term and did not know 

other possible interference that may happen in the 

long term with these patients. 

6. CONCLUSION AND RECOMMENDATIONS 

The study findings show that Low levels of 

25(OH) D and 1, 25(OH)₂D are associated with 

heart failure in this cross-sectional analysis. 

These findings suggest that maintaining optimal 

vitamin D status may represent a valuable 

strategy in the prevention of myocardial disease 

and heart failure, potentially through appropriate 

vitamin D supplementation. Further study with a 

prospective and longitudinal study design, 

including a larger sample size, needs to be done 

to validate the findings of our study. 
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