Publisher E-ISSN:2320-8686

International Journal of Medical
RESEARCH Research and Review

www.medresearch.in 2020 Volume 8 Number 2 March-April

Estimation of serum creatinine, serum urea, glomerular filtration rate
and proteinuria among apparently healthy adults to assess the renal
impairment and its association with body mass index: An
observational hospital-based study

Singh Ray A., Kumar Kare P.2*, Makwane H.3, Saxena T.4, Garg C.°
DOI: https://doi.org/10.17511/ijmrr.2020.i02.09

1 Amit Singh Ray, Associate Professor, Department of Medical Biochemistry, Gandhi Medical College, Bhopal, Madhya Pradesh, India.

2* pawan Kumar Kare, Demonstrator, Department of Medical Biochemistry, Gandhi Medical College, Bhopal, Madhya Pradesh, India.

3 Haresingh Makwane, Assistant Professor, Department of Medical Biochemistry, Gandhi Medical College, Bhopal, Madhya Pradesh, India.
4 Tripti Saxena, Professor, Department of Medical Biochemistry, Gandhi Medical College, Bhopal, Madhya Pradesh, India.

5 Chitransh Garg, MBBS Student, Department of Medical Biochemistry, Gandhi Medical College, Bhopal, Madhya Pradesh, India.

Background: Serum urea, creatinine, and estimated glomerular filtration rate (eGFR) are the most
widely accepted parameters for the assessment of renal impairment. Renal dysfunction in Indian
obese adults has not been sufficiently investigated. Aims: To evaluate the renal function by using
serum urea, serum creatinine, eGFR, and proteinuria in normal, overweight, and obese adults to
identify renal impairment. Materials and Methods: This observational and cross-sectional study
was done on a total of 100 normoglycemic, normotensive healthy adults, and these were divided
into three groups as per the criteria of body mass index (BMI) as; normal, overweight and obese
groups. Estimation of urea and creatinine was done by fully automated chemistry analyzer methods.
Results: The present study was conducted in 100 normal study subjects which included 48 males
and 52 females. A maximum number of subjects were found in the obese subgroup (34%). Among
subjects low eGFR prevalence was found 3% and prevalence of chronic kidney disease (CKD) was
also found 3%. Conclusions: A total of 3% prevalence of renal dysfunction was noted among adults
and out of this 2% was found in obese adults. Therefore, it can be concluded that increasing BMI
has a significant contributing factor for renal impairment in obese adults.
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Introduction

Obesity is a major growing health concern in India
due to its increasing prevalence found in younger
and adult populations [1]. The most common causes
for obesity are excessive food intake, lack of
physical activities and genetic susceptibility [2]
which makes this population more vulnerable to the
adverse effects of obesity like; diabetes mellitus
(DM), hypertension (HTN), ischemic heart disease
(IHD) and chronic kidney disease (CKD) [3]. Among
the adverse effects of obesity, renal problems have
recently begun to attract more attention. Obesity is
associated with alterations in adipose tissue that
prompt to metabolic abnormalities [4].

A number of bioactive substances produced by
adipose tissue such as adipokines, pro-inflammatory
mediators, components of the renin-angiotensin-
aldosterone system (RAAS), and leptin induce
proliferation of endothelial cells, hypertrophy of
mesangial cells, vascular inflammation, oxidative
stress and leads to renal fibrosis. Animal studies
also show that the infusion of leptin into normal rats
results in the development of glomerulosclerosis
and proteinuria [5]. Therefore, with an increased
prevalence of obesity, a significantly increased
prevalence of renal diseases has been observed in
various studies [6,7].

Glomerular filtration rate (GFR), serum creatinine,
serum urea, and excretion of albumin in urine are
the well-known parameters for the assessment of
renal function. Among these, GFR is one of the most
important parameters used to determine the renal
function and can be calculated with a different
formula such as the modification of diet in renal
disease study (MDRD) [8] and chronic kidney
disease epidemiology collaboration (CKD-EPI) [9].
These equations have been used worldwide in
epidemiological studies on CKD. Excretion of protein
in urine is also a recommended best predictor
parameter for the assessment of renal function at
the early stage [10].

The effect of obesity on renal function in obese
adults has not been adequately described. In many
epidemiologic studies, body mass index (BMI) is
used as a good measurement of obesity [11,12].
According to Asian revised guidelines, Asian Indians
are categorized on the basis of BMI in overweight if
BMI between 23.0 to 24.9 kg/m2) [13] and obesity
if BMI 225 kg/m2 [14]. Therefore, the present study
is designed to assess the renal function parameters
in normal, overweight, and obese subjects as

Categorized on the basis of BMI to find out the
association of renal parameters with obesity.

Material and Methods

Study setting: This study was carried out in the
Department of Medical Biochemistry, Gandhi Medical
College, and Hamidia Hospital, Bhopal, Madhya
Pradesh, India.

Type of study: A prospective observational cross-
sectional study.

Duration of study: From 15th April 2019 to 15th
June 2019.

Sample Size: A total of 100 apparently healthy
volunteers who have visited the Hamidia Hospital as
the attendant of patients and healthy hospital staff
were included as study subjects during the study
period.

Inclusion criteria: The age group of 25-50 years,
normotensive and normoglycemic participants were
recruited for this study.

Exclusion criteria: The participants who were
having diagnosed diabetes mellitus (DM),
hypertension (HTN), metabolic syndrome (MS),
previous renal disease, any H/O intake of steroids,
active urinary tract infections, and pregnant women
were excluded from the study.

Body mass index (BMI) criteria: BMI was
calculated by measuring the height (meter) with the
study subject standing against an upright surface
and weight (kg) by making the subject stand in the
center of the weighing machine. All study subjects
were divided into three groups on the basis of body
mass index (BMI) according to Asian Guideline [14];
Normal (n = 33; BMI; 18.5-22.9 kg/mz2),
Overweight (n = 33; BMI; 23-24.9 kg/m2) and
Obese (n = 34; BMI; > 25 kg/m2) group.

Ethical consideration and permission: Ethical
clearance was taken from the Institutional Ethics
Committee (IEC), Gandhi Medical College, Bhopal
(letter no.10028/MC/IEC/2018, dated 12/04/2019)
prior to starting this study.

Sample collection: Five milliliters of fasting venous
blood sample was taken for biochemical
investigations. The urine sample was collected for
protein test.

Lab investigations: All biochemical investigations
were carried out by Fully Automated Clinical
Chemistry Analyzer (BA 400, BIOSYSTEMS S.A.,
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Barcelona, Spain). Serum urea was estimated by
the DAM method [15] and serum creatinine was
measured by Jaffe’s kinetic method [16]. Normal
serum creatinine level was considered up to 1.2
mg/dl. The estimated glomerular filtration rate
(eGFR) was calculated by the Modification of Diet in
Renal Disease (MDRD) equation [8]. A spot urinary
protein (albumin) was measured using a visually
read dipsticks (urine test strips, SD UroColortm)
method.

Renal impairment: eGFR less than 60 ml/min/1.73
m2 was considered an indicator of renal
impairment/renal dysfunction.

Proteinuria: The proteinuria result was described
as no proteinuria (no protein excretion) and trace
urinary proteinuria (1+, 2+, and 3+).

Data analysis: Data was expressed as Mean *SD.
Anthropometric and  biochemical parameters
between groups were compared by using unpaired
Student’s t-test. Correlation between various
parameters was done by using Pearson’s correlation
coefficient. p<0.05 was considered as statistically
significant level. All these statistical analyses were
done by using SPSS version 20.0.

Results

The present study was conducted in 100 study
subjects which included 48 males and 52 females.
The study group was further divided on the basis of
BMI into normal, overweight, and obese study
groups as given in [Table 1] with the maximum
number of subjects are falling into obese subgroups
(34%). Table 1 also shows more number of females
as compared to males in both overweight (20
females and 13 males) and obese groups (18
females and 16 males).

Table-1: Distribution of study
according to gender and BMI.
BMI (Kg/m2) Male (n =48) Female (n = 52) Total ( n =100 )‘

subjects

N % N % N %
Normal (18.5-  [18 [37.0% 15 [28.80% 33 [33%
22.9 Kg/m2)
Overweight (23- [13 [27.0% 20 [38.46% 33 [33%
24.9 Kg/m2)
Obese (=225 17 135.4% 17 132.69% 34 34%
Kg/m2)
BMI= body mass index, n = number, %=
percentage

Table-2: Anthropometric and renal function parameters in normal, overweight, and obese study

subjects.

Parameters Normal (n = 33 ) Mean+SD Overweight (n = 33) Mean+SD Obese (n = 34) MeantSD *p-value #p-value $p-value
Height (m) 1.66+0.09 1.64£0.05 1.68+1.04 0.343 0.912 0.826
Weight (kg) 59.41+8.09 63.77+7.81 77.09+10.99 0.029 <0.0001 |<0.0001
BMI (Kg/m2) 21.14+1.31 23.86+1.27 28.00+2.05 <0.0001 [<0.0001 [<0.0001
Serum urea (mg/dl) 35.1+4.42 39.2+5.76 48.03+£4.74 0.003 <0.0001 (<0.0001
Serum creatinine (mg/dl) |0.82+0.10 0.97+0.20 1.10+0.21 0.003 <0.0001 ([<0.013
eGFR (ml/min/1.73 m2) [98.1£10.72 75.03+10.82 68.3+£10.14 <0.0001 |<0.0001 (0.010

Data are presented as Mean+SD, BMI = body mass
index, eGFR = estimated glomerular filtration rate,
p<0.05; significant level, *comparison between
normal and overweight subjects; #comparison
between normal and obese subjects and
$comparison between overweight and obese
subjects.

Table-3: Correlation between urea, creatinine,
and eGFR and BMI among subjects.

N =100 Serum urea Serum creatinine eGFR
BMI (Kg/m2) (mg/dl) (mg/dl) (ml/min/1.73 m2)
R 0.266 0.239 -0.281
p-value 0.007 0.01 0.004

P<0.05; significant level, r = correlation coefficient,

N = number

Table 4: Distribution of among study subjects
for renal dysfunction.

Parameter (s) N (%) N (%)

Overweight |Obese (n [Total subjects (n|
(n =33) =34) = 100)
High Blood urea (>45 |1 (0.33%)|1 (0.33%) [2 4 (4.00%)
mg/dl) (0.68%)
High blood creatinine |1 (0.33%)[1 (0.33%) |3 5 (5.00%)
(>1.2 mg/dl) (1.02%)
Low eGFR (<60 0 (0.00%)|1 (0.33%) |2 3 (3.00 %)
ml/min/1.73 m2) (0.68%)
Proteinuria (> +1) 0 (0.00%)0 (0.00%) |2 2 (2.00%)
(2.00%)
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EGFR= estimated glomerular filtration rate, n =
number, % = percentage

Table 2 shows the values of all the anthropometric
parameters and the laboratory investigations carried
out in normal, overweight, and obese study groups.
There was a significant difference in the BMI of all
the study groups. Serum urea and creatinine levels
in obese individuals were significantly raised as
compared to normal subjects although they were in
the normal ranges. The eGFR (MDRD) was also
significantly raised in both overweight as well as
obese groups as compared to the normal study
group.

There was a statistically significant correlation found
between BMI and renal function parameters such as
urea, creatinine, and estimated glomerular filtration
rate as shown in Table 3.

In Table4, among study subjects, total 4.0%
subjects had high blood urea and 5.0% had >1.2
mg/dl creatinine. The prevalence of low eGFR was
found 3.0% out of that 2.0% prevalence was found
in the obese group. A total of 2.0% prevalence of
proteinuria observed among subjects and especially
in obese subjects.

Discussion

Chronic kidney disease is a common and increasing
public health problem worldwide [17,18]. This is the
first hospital-based study to estimate renal
impairment in Central Indian adults with obesity. In
the present study, the prevalence of obesity (BMI
>25 kg/m2) among Central Indian adults was 34%.
In the North Indian population, Sigh NP et al have
reported 26.8% of the prevalence of obesity [19]
which was lower in comparison to the present study
result.

Also, the prevalence of CKD in the present study
subjects was found at 3.0%. The current study is
aware of some studies which reported the
prevalence of CKD in India. These studies reported
CKD prevalence of 0.79% [20] and 1.39% [21].
However, these studies had some limitations. The
variation in the prevalence rate in different settings
may be due to different criteria for the assessment
of CKD, age, gender, and urban or rural settings.

In support of our result, Singh NP et al have
reported 4.2 % CKD prevalence by considering low
eGFR criteria which were estimated by MDRD
formula [19]. Creatinine is the anhydrous form of
creatine that is present in muscles. Creatinine is

Filtered by the glomerulus and thus, serum
creatinine estimation is considered as an indirect
measure of glomerular filtration. Diminishing of GFR
results in the rise of serum creatinine and urea
levels [22].

In the present study, obese subjects were showed
significantly higher levels of urea and creatinine as
compared to normal healthy subjects group.
Progressively rose in urea and creatinine with
increasing BMI indicating increase renal perfusion
and hyper-filtration in study subjects [23]. The
interesting finding of the present study was that
levels of creatinine increased proportionally to the
levels of urea. In support of our findings, other
studies were also reported a similar trend [24, 25].

Very less attention has been paid to the link
between increased BMI and CKD, however, Hall JE
et al have shown an association between CKD
prevalence and BMI [23]. In the present study, a
statistically significant negative correlation was
found between eGFR and BMI. This result suggests
that increasing BMI leads to renal dysfunction and
those subjects who have high BMI had renal
dysfunction.

Dada SA et al have reported a similar result in their
study [26]. In contrast to our result, Hobbs et al
have reported a lack of relationship between BMI
and eGFR [27]. The present study has shown a
3.0% prevalence of low eGFR among adults. A study
of Singh NP et al have reported 4.2% of low eGFR
prevalence in the North Indian population with
MDRD equation [19] however, it was slightly higher
than the present study population.

The current study, reported excretion of protein in
urine confirmed by dipsticks method. Proteinuria
was found higher in the obese group compared to
overweight and normal healthy subjects and
progressively raised with increasing BMI. Our
findings were consistent with the other studies that
reported a link between higher BMI and albuminuria
[28]. The prevalence of proteinuria was found at
3.0% in the present study. Some cross-sectional
studies in different parts of India estimated
prevalence rate between 0.47% to 4.41%
[19,20,29] and our result also in a similar trend.

Limitations

A major limitation of this study is the small sample
size. Another limitation of this study is that the
current study did not use isotope dilution mass
spectrometry (IDMS) traceable creatinine method.
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Using a single measure of dipsticks for proteinuria in
place of urinary albumin/creatinine ratio (ACR) is
also an important limitation of the present study.
W/H ratio is also an alternative anthropometric
index of obesity however, it was not calculated in
this study.

Conclusion

Obesity is a major growing health concern in India
due to its increasing prevalence found in the
younger adult population. Our results confirmed
that increasing BMI has a significant association
with renal function parameters and should be
considered to determine the early changes in renal
function and renal glomerular injury with an
increase in body weight. Keeping a healthy rage BMI
may contribute to the prevention of renal
impairment.

What does this study add to the
existing knowledge

Early-stage detection of renal function tests in
obese subjects reduces the risk of renal problems.
Obesity is one of the important factors to increase
renal impairment in normal healthy subjects.
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