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Introduc�on

Rheuma�c heart disease (RHD), the leading cause of 
acquired heart disease worldwide, is a major health 
problem in developing countries. Rheuma�c Heart Disease 
(RHD), affects the heart valve system, leading to conges�ve 
heart failure and arrhythmias. The effects of body mass 
index (BMI) on kidney func�on have been reported and 
become a subject of increased concern. BMI is strongly 
associated with decreased eGFR in healthy persons. But the 
associa�on between BMI and eGFR is not well characterized 
in chronic disease like RHD.

Objec�ve

The aim of this study was to inves�gate the associa�on 
between body mass index (BMI) and es�mated glomerular 
filtra�on rate (eGFR) among RHD pa�ents as studies have 
evaluated the significance BMI as a risk factor for the 
development of kidney diseases.

Methodology

It was an analy�cal cross-sec�onal study, which was conducted 
in a ter�ary care hospital. A ques�onnaire was used to record 
the demographic characteris�cs of the pa�ents. Height in 
meter and weight in kg of the study pa�ents were recorded 
to calculate body mass index. Serum crea�nine level of the 
pa�ents was es�mated in the clinical laboratory and 
es�mated glomerular filtra�on rate was calculated by cockro�- 
Gault formula. The data was analyzed into SPSS 20.0 V

Results

The total number of rheuma�c heart disease pa�ents 
enrolled in this study was 120. The Mean ± Standard 
devia�on values of body mass index, serum crea�nine and 
es�mated glomerular filtra�on rate of all the pa�ents were 

221.39 ± 3.91 kg/m , 0.93 ± 0.41 mg/dl and 69.53±19.4 ml/min 
respec�vely. Increased body mass index was associated 
with reduced es�mated glomerular filtra�on rate (r = -0.04) 
of the pa�ents. Similarly, body mass index showed nega�ve 
correla�on with that of serum crea�nine (r = -0.03) and also 
with that of age (r = -0.05) of the pa�ents. Age (r = -0.043) and 
serum crea�nine (r = -0.056) of the pa�ents were nega�vely 
correlated with es�mated glomerular filtra�on rate.

Conclusion

The study reveals that in rheuma�c heart disease, body 
mass index is nega�vely but non-significantly associated 
with es�mated glomerular filtra�on rate. 
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INTRODUCTION
1, 2 Obesity has become the major worldwide public health problem.  

Many of the studies have established associa�on between 
3,4higher BMI and kidney disease.  The obese pa�ents with higher 

 5BMI remain at higher risk for the advanced renal failure.

Acute rheuma�c fever is an important public health 
 6problem in developing countries , which leads to Rheuma�c 

Heart Disease (RHD). The associa�on between higher rate 
of mortality and cardiac complica�ons with the increasing 
prevalence of kidney disease has become a concern of 

7major public health issue.  The prevalence of chronic kidney 
disease was found to be 10.8% in China, which might lead to 
significantly higher death rate following cardiovascular 

 8disease.  A study carried out in Chitwan, Nepal reported 
that cardiovascular disease was present in 74% of the 

9pa�ents, who were diagnosed with end stage renal disease.

The early iden�fica�on of the poten�al risk factors for 
chronic kidney disease is cri�cal for preven�ng the 
development of kidney damage and other adverse 
outcomes like cardiovascular disease. Loss of muscle mass is 
common in pa�ents with chronic disease like RHD. Loss of 
muscle mass leads to a decrease in physical performance 
and may be associated with a decline in eGFR and poor 
clinical outcomes. However, eGFR calcula�on based on 
plasma crea�nine, which is dependent on muscle mass, 
may be inaccurate when rela�ng eGFR to muscle mass in 
chronic diseases. In healthy individuals, increased BMI has 
adverse effect on eGFR but to our knowledge, the 
associa�on between BMI and eGFR has not been examined 
in pa�ents with RHD. So, our aim was to inves�gate the 
correla�on between BMI and e GFR in pa�ents with RHD.

METHODOLOGY

An analy�cal cross-sec�onal study design was adopted for 
stthis study. It was carried out between a periods of 1  April 

st2017 to 31  March 2018 at cardiology unit of Nobel Medical 
College Teaching Hospital (NMCTH) a�er ge�ng the approval 
from the Ins�tu�onal review commi�ee, NMCTH. All the 
par�cipants had signed the informed consent for the study. 

Inclusion criteria
1.  Par�cipants who provided informed consent
2.  Who were diagnosed as RHD by trained cardiologist by 

echocardiography
3.  Age ≥ 15 years
4.  Par�cipants with normal or near normal ejec�on 

frac�on with stable hemodynamics

Exclusion criteria
1.  Par�cipants with underlying chronic kidney disease at 

baseline (serum crea�nine >1.4 mg/dl)
2.  Par�cipants with other co morbidi�es like hypertension, 

diabetes mellitus and COPD

Sample Size Calcula�on
The study considers 95% (α = 0.05) confidence interval and 
80% (β = 0.20) power to es�mate the sample size and it 

10become 105 at correla�on r = 0.27 (0.266)  by the formula 
men�oned below:

The standard normal deviate for α = Zα = 1.960
The standard normal deviate for β = Zβ = 0.842
C = 0.5 * ln[(1+r)/(1-r)] = 0.277

 2Total sample size = N = [(Zα+Zβ)/C]  + 3 = 105

Altogether 120 pa�ents, diagnosed as RHD by using 
electrocardiography and echocardiography were enrolled in 
this study purposely in the consecu�ve manner. A semi 
structured ques�onnaire was administered to record the 
demographic characteris�cs and other related factors. 
Physical examina�on was performed to note vital signs and 
abnormal cardiac and neurological findings. Height and 
weight of the pa�ents were recorded to calculate BMI by the 
formula given below:

2BMI= Weight in Kg/ Height in meter

Serum crea�nine level (mg/dl) of all the pa�ents was 
es�mated by the reagents provided by the manufacturer in 
the fully automated Beckman machine in the department of 
biochemistry of clinical laboratory services, NMCTH. The 
results were cross-verified by respec�ve reagents in semi 
automated analyzers of the companies named as Erba and 
Mura. Crea�nine clearance (eGFR) was calculated by 
cockro�-Gault formula men�oned below:
CCr= {((140–age) x weight)/ (72xSCr)} x 0.85 (if female)

Where, CCr is crea�nine clearance in mL/min, Age in years, 
Weight in kg and SCr is serum crea�nine in mg/dL. 
Crea�nine clearance (CCr) can also be expressed as 
es�mated glomerular filtra�on rate (eGFR). 

Collected data were entered at MS excel 2010 and analyzed 
using SPSS 20.0 V. Descrip�ve sta�s�cs was calculated as 
Mean and SD for numerical variables and percentage were 
calculated for categorical variables.  For inferen�al sta�s�cs, 
independent t test, one-way ANOVA and correla�on were 
applied to find out the rela�onship between eGFR and other 
selected variables at 95.0% CI where p consider as <0.05.

RESULTS
The total number of RHD pa�ents visited at cardiac clinic of 
NMCTH during the study period was 120, out of them 88 
(73.3%) were female and 32 (26.6%) were male respec�vely. 
Mean age in years and SD value of pa�ents was 50.24 ± 11.40, 
minimum and maximum being 22 and 80 years respec�vely. 
Mean± SD value of body mass index (BMI) of all pa�ents was 

221.39 ± 3.91 kg/m  with maximum and minimum value of 
2 2  33.7 kg/m and 13.2 kg/m  respec�vely.  Mean± SD value of 

serum crea�nine (SCr) and es�mated glomerular filtra�on 
rate (eGFR) of all pa�ents were 0.93 ± 0.41 mg/dl and 
69.53±19.4 ml/min respec�vely as shown in Table 1. 

Table 1. Baseline demographics of study pa�ent. 

Abbrevia�ons: SD (Standard devia�on), BP (Blood pressure)
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The study was carried out by categorizing all the RHD 
pa�ents in three groups on the basis of BMI (Low, Normal 
and High BMI groups). The mean value of BMI of these three 
groups was 16.33, 21.16 & 28.02 kg/m  respec�vely. The 2

mean BMI value of High BMI group was significantly higher 
(p < 0.001) than the two other groups. The mean value of 
serum crea�nine of the pa�ents in the low BMI group was 
0.94mg/dl, which was non significantly higher (p =0.84) 
than normal BMI group (0.92mg/dl) and high BMI group 
(0.91mg/dl). The mean eGFR value of pa�ents in high BMI 
group was 67.46 ml/min, which was non significantly 
(p=0.87) lower than the mean eGFR value of pa�ents in low 
and normal BMI group, which were 70.63 and 69.77 ml/min 
respec�vely as shown in Table 2.

We have also analyzed the variables in RHD pa�ents by 
categorizing them in three different age group (≤40, 41 – 60 

2& >60). The mean BMI of < 40 age group was 21.08 Kg/m , 
where as the mean BMI of 41-60 and > 60 age group were 

2 221.5 Kg/m  and 21.47 Kg/m  respec�vely. The mean BMI of 
41-60 age group was insignificantly higher (p=0.89) than 
rest of the age groups. Similarly, the mean of serum 
crea�nine in the three age group were 0.9, 0.92 and 0.99 
mg/dl respec�vely showing the highest mean value for the 
age group of >60 (0.99mg/dl), but not upto the significant 
level (p=0.24). The mean eGFR value of age group ≤40, 41 – 
60 & >60 were 81.7, 69.2 & 50.9 ml/min respec�vely. The 
mean eGFR value for age group of >60 was significantly 
(p<0.001) reduced than other age group as shown in Table 3. 
The study was extended by analyzing the different variables 
gender wise also on RHD pa�ents and found that mean age 
of male and female pa�ents were 51.09 and 49.93 in years 
respec�vely. The mean BMI values of male and female 

2 2pa�ents were 20.79 Kg/m  and 21.61 Kg/m  showing a higher 
value for women. We noted a significant (p=0.01) difference 
between the mean serum crea�nine value of male and female 
pa�ents, the mean value being 0.86 mg/dl 0.95 mg/dl 
respec�vely. The mean eGFR value of male (72.04ml/min) 
and female (68.62ml/min) pa�ents were not found to be 
significantly different (p=0.41) as shown in Table 4.

Table 2. Study of variables in pa�ents with different BMI.

Abbrevia�ons: NS (Non-significant)

Table 3.Comparison of study variables in different age 
group of pa�ents.

Abbrevia�ons : NS (Non-significant)

Table 4. Gender wise analysis of study variables in pa�ents.  

Table 5. Correla�on matrix of study variables.

While analyzing the correla�on matrix of different study 
variables in overall of all the study pa�ents, it was noted that 
the BMI (r = -0.05) was nega�vely and non significantly 
(p=0.57) correlated with age. Similarly, BMI (r = -0.03) was 
also nega�vely and non significantly (p=0.74) correlated 
with serum crea�nine. We found that increased BMI was 
associated with reduced eGFR. The BMI (r = -0.04) was 
nega�vely and non significantly (p=0.65) correlated with 
eGFR. Serum crea�nine was posi�vely (r = 0.59) and non-
significantly (p=0.12) associated with age, where as it is 
nega�vely (r = -0.056) and significantly (p=0.001) correlated 
with eGFR.  Age is nega�vely (r = -0.043) and significantly 
(p=0.001) correlated with eGFR. Increased age is strongly 
associated with reduced eGFR as shown in Table 5.

DISCUSSION

The purpose of conduc�ng this study was to know the 
possible impact of BMI on the func�onal state of kidney in 
RHD pa�ents by studying the rela�onship of BMI to eGFR 
and comparing it to those of other risk factors like age and 
crea�nine to eGFR. The study showed that increased BMI 
was consistently associated with decreased eGFR. Similar 
finding was observed in a community based cross-sec�onal 
study in Japan, which revealed that increased BMI was 

11associated with low eGFR.  While analyzing the other 
dependable factors, we found that age and BMI of the RHD 
pa�ents was nega�vely correlated, whereas, a different 
finding was observed by Muhammad Farooq Rai et. al. in 
United States, which revealed that age and BMI were 
significantly posi�vely correlated in a pa�ents undergoing 

12 arthroscopic par�al meniscectomy. We also found a 
different finding in our study which showed that BMI was 
nega�vely correlated with serum crea�nine, whereas the 
opposite finding was obtained in a study, conducted by Banfi 
G et. al. in Italy, which showed a posi�ve correla�on 
between serum crea�nine and BMI in elite athletes of 

13different sport disciplines.  The possible reason for such a 
different finding in RHD pa�ents in our study may possibly 
due to chronic nature of the disease  and decreased muscle 
mass, which we usually find in pa�ents with RHD. Another 
possibility may be due to low sample size used in our study 
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and therefore a further study is required to find out the 
mechanism behind it. 

While analyzing the correla�on between age and serum 
crea�nine in RHD pa�ents, it was found that both the 
variables were posi�vely associated. Similar finding was 
observed in Australia, where it was seen that Serum 

14crea�nine concentra�on increased steadily with age.  
Increased serum crea�nine was associated with reduced 
eGFR in our finding as both of the variables were nega�vely 
associated. This finding resembles the result of a study, 
carried out by Aw Nelson et. al. in United Kingdom, which 
showed that the serum crea�nine and eGFR were nega�vely 

15correlated.  Age and eGFR of the RHD pa�ents were 
nega�vely associated in our finding, which was similar to the 
finding of the study conducted in UK, which stated that eGFR 

16was found to be reduced in increasing age groups.

The study was conducted by categorizing the all RHD 
2pa�ents in three groups i.e. low BMI (< 18.5 Kg/m ), normal 

2 2BMI (18.5-24.9 Kg/m ) and High BMI (> 25 Kg/m ). The basis 
of the division of the pa�ents on the ground of BMI value 

17,18was done according to the guidelines provide by WHO.  It 
was noted that mean eGFR value of high BMI group was 
lower than the low and normal BMI group. We have also 
analyzed the study by categorizing all the pa�ents in three 
different age group (≤40 age, 41 – 60 age & >60 age) and 
found that the Mean±SD value of BMI of the pa�ents 
between 41-60 age was higher (non-significant) than the other 
two groups but the Mean±SD value of serum crea�nine was 
higher (non-significant) in the pa�ents with age more than 
60 when compared to other age groups of pa�ents. While 
observing the mean eGFR value, it was significantly reduced 
in >60 age group than the remaining two groups.

The study variables were also evaluated gender wise in RHD 
pa�ents and it was noted that the number of female 
pa�ents was more than the male suffering with RHD. 

Lawrence JG et. al. and Parnaby MG et. al. have also 
19, 20reported  that RHD tends to be more common in females.  

The mean value of BMI of all female pa�ents with RHD was 
non-significantly higher than male, whereas the mean 
serum crea�nine value was significantly higher in female 
than male. While analyzing the mean eGFR value gender 
wise in all pa�ents with RHD, it was found that the value was 
non-significantly higher for male than female.

CONCLUSION

The present study revealed the non-significant difference in 
eGFR in RHD pa�ents with different BMI although there was 
a trend of decreased eGFR with increased BMI. Though, BMI 
is strongly associated with decreased eGFR in healthy 
persons, this may not be appropriate for RHD pa�ents who 
tend to have lower BMI due to the chronic nature of the 
disease. Further studies with large sample size are required 
to find out the associa�on between BMI and eGFR in RHD 
pa�ents. 

LIMITATIONS OF THE STUDY
Low sample size.
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