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ABSTRACT
Introduction

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

Objective

The aim of this study was to investigate the association
between body mass index (BMI) and estimated glomerular
filtration rate (eGFR) among RHD patients as studies have
evaluated the significance BMI as a risk factor for the
development of kidney diseases.

Methodology

It was an analytical cross-sectional study, which was conducted
in a tertiary care hospital. A questionnaire was used to record
the demographic characteristics of the patients. Height in
meter and weight in kg of the study patients were recorded
to calculate body mass index. Serum creatinine level of the
patients was estimated in the clinical laboratory and
estimated glomerular filtration rate was calculated by cockroft-
Gault formula. The data was analyzed into SPSS 20.0V

Results

The total number of rheumatic heart disease patients
enrolled in this study was 120. The Mean * Standard
deviation values of body mass index, serum creatinine and
estimated glomerular filtration rate of all the patients were
21.39+3.91kg/m’ 0.93 +0.41 mg/dl and 69.53+19.4 m|/min
respectively. Increased body mass index was associated
with reduced estimated glomerular filtration rate (r =-0.04)
of the patients. Similarly, body mass index showed negative
correlation with that of serum creatinine (r =-0.03) and also
with that of age (r =-0.05) of the patients. Age (r=-0.043) and
serum creatinine (r =-0.056) of the patients were negatively
correlated with estimated glomerular filtration rate.

Conclusion

The study reveals that in rheumatic heart disease, body
mass index is negatively but non-significantly associated
with estimated glomerularfiltration rate.
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INTRODUCTION

Obesity has become the major worldwide public health problem. "
Many of the studies have established association between
higher BMI and kidney disease.™ The obese patients with higher
BMI remain at higher risk for the advanced renal failure.”

Acute rheumatic fever is an important public health
problem in developing countries®, which leads to Rheumatic
Heart Disease (RHD). The association between higher rate
of mortality and cardiac complications with the increasing
prevalence of kidney disease has become a concern of
major public healthissue.’ The prevalence of chronic kidney
disease was found to be 10.8% in China, which might lead to
significantly higher death rate following cardiovascular
disease. ® A study carried out in Chitwan, Nepal reported
that cardiovascular disease was present in 74% of the
patients, who were diagnosed with end stage renal disease.’

The early identification of the potential risk factors for
chronic kidney disease is critical for preventing the
development of kidney damage and other adverse
outcomes like cardiovascular disease. Loss of muscle massiis
common in patients 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 calculation based on
plasma creatinine, which is dependent on muscle mass,
may be inaccurate when relating eGFR to muscle mass in
chronic diseases. In healthy individuals, increased BMI has
adverse effect on eGFR but to our knowledge, the
association between BMI and eGFR has not been examined
in patients with RHD. So, our aim was to investigate the
correlation between BMIand e GFRin patients with RHD.

METHODOLOGY

An analytical cross-sectional study design was adopted for
this study. It was carried out between a periods of 1" April
2017 to 31" March 2018 at cardiology unit of Nobel Medical
College Teaching Hospital (NMCTH) after getting the approval
from the Institutional review committee, NMCTH. All the
participants had signed the informed consent for the study.

Inclusion criteria

1. Participants who provided informed consent

2. Who were diagnosed as RHD by trained cardiologist by

echocardiography

Age>15years

4. Participants with normal or near normal ejection
fraction with stable hemodynamics

w

Exclusion criteria

1. Participants with underlying chronic kidney disease at
baseline (serum creatinine >1.4 mg/dl)

2. Participants with other co morbidities like hypertension,
diabetes mellitusand COPD

Sample Size Calculation

The study considers 95% (a = 0.05) confidence interval and
80% (B = 0.20) power to estimate the sample size and it
become 105 at correlation r =0.27 (0.266) *° by the formula
mentioned below:
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The standard normal deviate for a =Za=1.960
The standard normal deviate for f=Zp =0.842
C=0.5*In[(1+r)/(1-r)]=0.277

Total sample size =N = [(Za+ZB)/C]’ +3 =105

Altogether 120 patients, diagnosed as RHD by using
electrocardiography and echocardiography were enrolled in
this study purposely in the consecutive manner. A semi
structured questionnaire was administered to record the
demographic characteristics and other related factors.
Physical examination was performed to note vital signs and
abnormal cardiac and neurological findings. Height and
weight of the patients were recorded to calculate BMI by the
formula given below:

BMI=Weight in Kg/ Height in meter’

Serum creatinine level (mg/dl) of all the patients was
estimated 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 respective reagents in semi
automated analyzers of the companies named as Erba and
Mura. Creatinine clearance (eGFR) was calculated by
cockroft-Gault formula mentioned below:

CCr={((140—age) x weight)/ (72xSCr)} x 0.85 (if female)

Where, CCr is creatinine clearance in mL/min, Age in years,
Weight in kg and SCr is serum creatinine in mg/dL.
Creatinine clearance (CCr) can also be expressed as
estimated glomerular filtration rate (eGFR).

Collected data were entered at MS excel 2010 and analyzed
using SPSS 20.0 V. Descriptive statistics was calculated as
Mean and SD for numerical variables and percentage were
calculated for categorical variables. Forinferential statistics,
independent t test, one-way ANOVA and correlation were
applied to find out the relationship between eGFR and other
selected variables at 95.0% Cl where p consider as <0.05.

RESULTS

The total number of RHD patients 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 respectively.
Mean age in years and SD value of patients was 50.24 + 11.40,
minimum and maximum being 22 and 80 years respectively.
Meanz SD value of body mass index (BMI) of all patients was
21.39 + 3.91 kg/m’ with maximum and minimum value of
33.7 kg/m’and 13.2 kg/m’ respectively. Mean SD value of
serum creatinine (SCr) and estimated glomerular filtration
rate (eGFR) of all patients were 0.93 + 0.41 mg/dl and
69.53+19.4 ml/min respectively asshowninTable 1.

Table 1. Baseline demographics of study patient.

______Demographics | Number ___|

Male 32 (26.6%)

Female

Age (MeanzSD)
BMI (Mean%SD)
eGFR (Mean#SD)
Scr (MeanzSD)

88 (73.3%)

50.24 + 11.40 years

21.39 £ 3.91 kg/m’

69.53+19.4 ml/min

0.93 + 0.41 mg/dI
Systolic BP(MeanSD) 107.09 + 13.06 mmHg
Diastolic BP(Mean%SD) 72.0 £ 9.34 mmHg

Abbreviations: SD (Standard deviation), BP (Blood pressure)
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The study was carried out by categorizing all the RHD
patients 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’ respectively. The
mean BMI value of High BMI group was significantly higher
(p < 0.001) than the two other groups. The mean value of
serum creatinine of the patients 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 patients in high BMI
group was 67.46 ml/min, which was non significantly
(p=0.87) lower than the mean eGFR value of patients in low
and normal BMI group, which were 70.63 and 69.77 ml/min
respectively asshownin Table 2.

We have also analyzed the variables in RHD patients by
categorizing them in three different age group (<40, 41 -60
& >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
21.5 Kg/m”and 21.47 Kg/m’ respectively. 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
creatinine in the three age group were 0.9, 0.92 and 0.99
mg/dl respectively 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 respectively. The
mean eGFR value for age group of >60 was significantly
(p<0.001) reduced than other age group as shownin Table 3.
The study was extended by analyzing the different variables
gender wise also on RHD patients and found that mean age
of male and female patients were 51.09 and 49.93 in years
respectively. The mean BMI values of male and female
patients 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 creatinine value of male and female
patients, the mean value being 0.86 mg/dl 0.95 mg/dI
respectively. The mean eGFR value of male (72.04ml/min)
and female (68.62ml/min) patients were not found to be
significantly different (p=0.41) as shownin Table 4.

Table 2. Study of variables in patients with different BMI.

Mean +SD bV BMI
Variable Low BMI Normal BMI ngh BMI
(<18.5Kg/m’) | (18.5-24.9 (>25
Kg/m’) Kg/m’)

BMI (Kg/m ) 16.33+£1.23 21.16+1.91 28.02+2.49 | <0.001 Slgnlﬁcant
SCr(mg/dl) 0.94+0.21 0.92+0.17 0.91+0.18 | 0.84

eGFR 70.63+23.47 69.77+19.62 | 67.46x17.7 | 0.87 NS
(ml/min) 0

Abbreviations: NS (Non-significant)

Table 3.Comparison of study variables in different age
group of patients.

Variable Mean £ SD by age groups in years
4160

BMI (Kg/mz) 21.08%4.1 | 21.50+4.14 | 21.47+3.91 0.89
SCr(mg/dl) 0.91£0.14 | 0.92+0.18 | 0.99+0.23 0.24 NS
eGFR (ml/min) 81.7+19.6 | 69.2+17.4 | 50.9+14.37 | <0.001 | Significant

Abbreviations : NS (Non-significant)
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Table 4. Gender wise analysis of study variables in patients.

Age in years 51.09+10.4 49.93111.8 0.62

BMI (Kg/m?) 20.79+3.96 21.61+4.1 0.33 NS
SCr(mg/dl) 0.86%0.13 0.95+0.19 0.01 Significant
eGFR (ml/min) | 72.04+19.16 | 68.62+20.3 0.41 NS

Table 5. Correlation matrix of study variables.

T [ [ B [6]

Correlation r
p-value

BMI Correlationr | -0.05 1

p-value 0.57
SCr Correlationr | 0.59 -0.03 1

p-value 0.12 0.74

eGFR Correlationr | -0.43 | -0.04 | -0.056 1
p-value 0.001 | 0.65 0.001

While analyzing the correlation matrix of different study
variablesin overall of all the study patients, it was noted that
the BMI (r = -0.05) was negatively and non significantly
(p=0.57) correlated with age. Similarly, BMI (r = -0.03) was
also negatively and non significantly (p=0.74) correlated
with serum creatinine. We found that increased BMI was
associated with reduced eGFR. The BMI (r = -0.04) was
negatively and non significantly (p=0.65) correlated with
eGFR. Serum creatinine was positively (r = 0.59) and non-
significantly (p=0.12) associated with age, where as it is
negatively (r =-0.056) and significantly (p=0.001) correlated
with eGFR. Age is negatively (r = -0.043) and significantly
(p=0.001) correlated with eGFR. Increased age is strongly
associated with reduced eGFR as shownin Table 5.

DISCUSSION

The purpose of conducting this study was to know the
possible impact of BMI on the functional state of kidney in
RHD patients by studying the relationship of BMI to eGFR
and comparing it to those of other risk factors like age and
creatinine to eGFR. The study showed that increased BMI
was consistently associated with decreased eGFR. Similar
finding was observed in a community based cross-sectional
study in Japan, which revealed that increased BMI was
associated with low eGFR." While analyzing the other
dependable factors, we found that age and BMI of the RHD
patients was negatively correlated, whereas, a different
finding was observed by Muhammad Farooq Rai et. al. in
United States, which revealed that age and BMI were
significantly positively correlated in a patients undergoing
arthroscopic partial meniscectomy.” We also found a
different finding in our study which showed that BMI was
negatively correlated with serum creatinine, whereas the
opposite finding was obtained in a study, conducted by Banfi
G et. al. in Italy, which showed a positive correlation
between serum creatinine and BMI in elite athletes of
different sport disciplines.” The possible reason for such a
different finding in RHD patients in our study may possibly
due to chronic nature of the disease and decreased muscle
mass, which we usually find in patients 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 correlation between age and serum
creatinine in RHD patients, it was found that both the
variables were positively associated. Similar finding was
observed in Australia, where it was seen that Serum
creatinine concentration increased steadily with age.”
Increased serum creatinine was associated with reduced
eGFRin our finding as both of the variables were negatively
associated. This finding resembles the result of a study,
carried out by Aw Nelson et. al. in United Kingdom, which
showed that the serum creatinine and eGFR were negatively
correlated.” Age and eGFR of the RHD patients were
negatively associated in our finding, which was similar to the
finding of the study conducted in UK, which stated that eGFR
was found to be reduced in increasing age groups.™

The study was conducted by categorizing the all RHD
patients in three groups i.e. low BMI (< 18.5 Kg/m®), normal
BMI (18.5-24.9 Kg/m’) and High BMI (> 25 Kg/m®). The basis
of the division of the patients on the ground of BMI value
was 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 patients in three
different age group (<40 age, 41 — 60 age & >60 age) and
found that the MeantSD value of BMI of the patients
between 41-60 age was higher (non-significant) than the other
two groups but the Mean+SD value of serum creatinine was
higher (non-significant) in the patients with age more than
60 when compared to other age groups of patients. 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
patients and it was noted that the number of female
patients was more than the male suffering with RHD.
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Lawrence JG et. al. and Parnaby MG et. al. have also
reported that RHD tends to be more common in females.*?
The mean value of BMI of all female patients with RHD was
non-significantly higher than male, whereas the mean
serum creatinine value was significantly higher in female
than male. While analyzing the mean eGFR value gender
wise in all patients 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
eGFRin RHD patients with different BMI although there was
atrend of decreased eGFR with increased BMI. Though, BMI
is strongly associated with decreased eGFR in healthy
persons, this may not be appropriate for RHD patients 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 association between BMI and eGFR in RHD
patients.

LIMITATIONS OF THE STUDY
Low sample size.
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