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ABSTRACT 

Rheumatic Heart Disease (RHD) keeps on being a significant medical problem. Patients with rheumatic diseases more 
prone to developed vitamin D deficiency. But, there is no local study found which could help us in determining the extent 
of problem in local population. This study was aimed to determine the frequency of vitamin D levels in patients with 
rheumatic heart disease. It was cross sectional Study done at Punjab Institute of Cardiology, Lahore after the approval 
from institutional review board from 02-08-2017 to 02-02-2018.150patients who satisfied the choice models were 
selected the examination.Then blood sample was obtained for assessment of vitamin D level. Reports were assessed and if 
level was low, then vitamin D deficiency was labelled. This data was recorded on proforma. The gathered information 
was investigated measurably by utilizing SPSS form 21. The mean age of patients was 44.77±15.09years. There were 83 
(55.33%) males and 67 (44.67%) females. The average BMI of patient was 22.73±3.82kg/m2. The average duration of 
RHD was 5.79±3.18years. There were 45 (30%) smokers and 105 (70%) non-smokers. The mean vitamin D level was 
23.67±12.04mg/dl. There were 98 (65.33%) patients with vitamin D deficiency and 52 (34.67%) had normal vitamin D 
level. The frequency of vitamin D deficiency is high in RHD patients, which can complicate the prognosis of patients. 
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INTRODUCTION 
Rheumatic heart disease (RHD) continues to be a major public health problem in developing countries 
like Pakistan [1]. Over the last few decades, there has been a recurring trend in cardiac nutritional 
science. Observational data shows a strong association between a nutritional deficiency and worse 
cardiovascular outcomes, generating a hype for supplementation [2].  
Vitamin D has multiple physiological implications, including significant role in the regulation of the 
immune system, has raised great interest of researchers in recent decades [3]. Vitamin D deficiency 
affects up to 50 % of the general population in the Northern hemisphere in Winter [4, 5].  
Patients with rheumatic diseases show an increased risk of having 25(OH)D deficiency [6]. One study 
showed that in patients with RHD, the frequency of vitamin D deficiency was 70% [7].  
Vitamin D is important nutrient of human body and plays an important role in health and growth of 
human body. Vitamin D deficiency leads to severe consequences in a normal human being, but if the 
deficiency occurs in an ill patient, it may cause hazardous outcome. Literature has showed that frequency 
of Vitamin D deficiency is high in cases with RHD. But, there is no local study found which could help us in 
determining the extent of problem in local population. So to get local evidence, we want to conduct this 
study and to confirm whether the frequency is high. The objective of this study is to determine the 
frequency of Vitamin D deficiency in patients with RHD in local population. It will help us check whether 
Vit D supplementation is necessary in people with RHD or not so that preventive measures can be taken 
and patients can be managed as soon as possible to prevent the hazardous consequences of RHD along 
with Vitamin D deficiency. This will help to improve the condition of RHD patient by giving an early 
treatment and improves life. 
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MATERIAL AND METHODS 
It was cross sectional Study done at Punjab Institute of Cardiology, Lahore after the approval from 
institutional review board from 02-08-2017 to 02-02-2018. Sample size was 150 with 95% confidence 
interval and 7.5% error margin. Non-Probability consecutive sampling was done. 
Patients of age 20-70 years of either sex giving RHD were included. Revised Jones criteria was used for 
diagnosis of RHD.8Following exclusion criteria was used to exclude the patients: 
1. Patients with malnutrition, or vitamin D deficiency before RHD (on medical record) 
2. Patients having abnormal kidney function (creatinine>1.2mg/dl) or on dialysis 
3. Patients taking vitamin D supplements or diabetic (BSR>186mg/dl) 
Data collection:  
150 patients fulfilling the inclusion criteria were enrolled. Informed consent was taken. Demographic 
data (name, age, sex, BMI, smoking and duration of RHD) was taken. Blood sample was taken with 3cc BD 
needle under aseptic measures. Samples were sent for Labs. Reports were assessed and Vit D 
level<25ng/ml was labelled as Vit D deficiency. This data was recorded on pre-designed forms. 
Data Analysis:  
Data was analyzed using SPSS version 21. Quantitative variables (age, BMI and span of RHD)are  given as 
mean ± SD. Qualitative factors like gender, smoking and vitamin D deficiency are given as frequencies and 
percentages. Information was stratified for age, sex, BMI, smoking and term of RHD. Chi-square test was 
applied to compare frequencies. P-value ≤0.05 was considered significant. 
 
RESULTS 
In our study, the mean vitamin D level was 23.67±12.04mg/dl. There were 98 (65.33%) patients with 
vitamin D deficiency and 52 (34.67%) had normal vitamin D level. 
The mean age of patients was 44.77±15.09years. Data was stratified for age of patients. In patients aged 
20-45years, vitamin D levels were low in 49 (64.5%)subjects (p>0.05).(Table 2) 
There were 83 (55.33%) males and 67 (44.67%) females. While vitamin D levels were deficient in 53 
(63.9%) male patients and in 45 (67.2%) female patients. No statistical significant difference was found 
between male and female patients (p>0.05).(Table 3)  
The mean BMI of patients was 22.73±3.82kg/m2. Thus, 27 (18%) patients were underweight, 78 (52%) 
had normal weight while 45 (30%) were overweight. The difference between different categories on the 
basis of BMI was insignificant (p>0.05).(Table 4)  
The mean duration of RHD was 5.79±3.18years. (Table 5) There were 45 (30%) smokers and 105 (70%) 
non-smokers. Low vitamin D levels were found among26 (57.8%) smokers and in 72 (68.6%) non-
smoker patients.(Table 6).  

Table 1: Descriptive Statistics of patients 

Age (years) 

n 150 
Mean 44.77 
SD 15.09 
Minimum 20 
Maximum 70 

BMI (kg/m2) 

n 150 
Mean 22.73 
SD 3.82 
Minimum 16.50 
Maximum 29.98 

Duration of RHD 
(years) 

n 150 
Mean 5.79 
SD 3.18 
Minimum 1 
Maximum 10 

Vitamin D level 
(mg/dl) 

n 150 
Mean 23.67 
SD 12.04 
Minimum 10 
Maximum 50 
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Table 2: Comparison of vitamin D deficiency in age strata 

 Age (years) Total 20-45 46-70 
Vitamin D 
deficiency 

Yes 49 (64.5%) 49 (66.2%) 98 (65.3%) 
No 27 (35.5%) 25 (33.8%) 52 (34.7%) 

Total 76 (100%) 74 (100%) 150 (100%) 
Chi-Square Test = 0.050 
p-value = 0.823 (Insignificant) 

 
Table 3: Comparison of vitamin D deficiency in gender strata 

 Sex Total Male Female 
Vitamin D 
deficiency 

Yes 53 (63.9%) 45 (67.2%) 98 (65.3%) 
No 30 (36.1%) 22 (32.8%) 52 (34.7%) 

Total 83 (100%) 67 (100%) 150 (100%) 
Chi-Square Test = 0.179 
p-value = 0.672 (Insignificant) 
 

Table 4: Comparison of vitamin D deficiency in BMI strata 

 BMI (kg/m2) Total Underweight Normal Overweight 
Vitamin D 
deficiency 

Yes 18 (66.7%) 52 (66.7%) 28 (62.2%) 98 (65.3%) 
No 9 (33.3%) 26 (33.3%) 17 (37.8%) 52 (34.7%) 

Total 27 (100%) 78 (100%) 45 (100%) 150 (100%) 
Chi-Square Test = 0.275 
p-value = 0.872 (Insignificant) 
 

Table 5:Comparison of vitamin D deficiency in duration of RHD strata 

 Duration of RHD (years) Total 1-5 6-10 
Vitamin D 
deficiency 

Yes 48 (67.6%) 50 (63.3%) 98 (65.3%) 
No 23 (32.4%) 29 (36.7%) 52 (34.7%) 

Total 71 (100%) 79 (100%) 150 (100%) 
Chi-Square Test = 0.307 
p-value = 0.579 (Insignificant) 
 
 
Table 6:Comparison of vitamin D deficiency in smoking strata 

 Smoking Total Yes No 
Vitamin D 
deficiency 

Yes 26 (57.8%) 72 (68.6%) 98 (65.3%) 
No 19 (42.2%) 33 (31.4%) 52 (34.7%) 

Total 45 (100%) 105 (100%) 150 (100%) 
Chi-Square Test = 1.620 
p-value = 0.203 (Insignificant) 
 
DISCUSSION 
In our study, the mean vitamin D level was 23.67±12.04mg/dl. There were 98 (65.33%) patients with 
vitamin D deficiency and 52 (34.67%) had normal vitamin D level. 
One study showed that in patients with RHD, the frequency of vitamin D deficiency was 70% [8]. This is in 
accordance to our study as we found that 65.33% patients of RHD were suffering from vitamin D 
deficiency. 
Vitamin D is known to affect T cells to modulate Cell mediated to immune response [9].It acts through 
vitamin-D receptors(VDR) present on CD4+ T cells [10]. It also induces the formation of regulatory T cells 
that are anti-inflammatory.11 They also inhibit the proliferation of effector CD4+ T cells [12-14].  Vitamin 
D also has anti-inflammatory effects due to its ability to inhibit the production of inflammatory cytokines 
such as TNF-α , Interferon γ and Interleukin 17 [12, 15, 16]. Studies also associate Vit D deficiency with 
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decreased levels calcification inhibitors such fetuin A (its levels are also reduced in RHD) [17] and GI 
matrix proteins [18].  
From the above discussion, it can be inferred that vitamin D deficiency in our participants may be due to 
exaggerated immune response and greater valvular damage in these subset of patients.  
To date there is no definite therapy to check the progressive valvular damage associated with RHD, hence 
correction of Vit D levels (note that Vit D deficiency is seen in 65.3% subjects of our study) might help to 
check the immunological progressive valvular damage. This has been implicated in animal studies on 
other Th1/Th17 mediated auto-immune diseases such as multiple sclerosis, Type 1 diabetes, and 
inflammatory bowel disease [19-22]. 
 

CONCLUSION 
The frequency of vitamin D deficiency is high in RHD patients, which can complicate the prognosis of 
patients. Now we have local evidence and found the extent is very high in local population. Now we will 
implement the results of this study and will recommend the screening of RHD patients for Vitamin D 
deficiency. So that an early diagnosis or preventive measures can be taken and patients can be managed 
as soon as possible to prevent the hazardous consequences of RHD along with Vitamin D deficiency. 
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