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A B S T R A C T

Background: Diabetes is one of the leading causes for end stage renal disease and nephropathy. Increases
of blood urea and serum creatinine are due to abnormal renal function and also reduction in glomerular
filtration rate. So, Urea and Creatinine are the ideal biomarkers to correlate the progression of diabetic
nephropathy. Aim of the study is to evaluate the blood urea & serum creatinine with HbA1C in Diabetes
mellitus patients.
Materials and Methods: A total of 50 cases and 30 controls were selected in our study. Blood samples
were collected for blood urea, serum creatinine, HbA1C, Fasting plasma glucose and Post prandial blood
sugar with age limit of 35-65 years. Mean ±SD was calculated for all these parameters.
Results: Blood urea and Serum creatinine are statistically significant in Diabetic patients when compared
to the controls.
Conclusion: Our study shows that blood urea and serum creatinine can be used as biomarkers in the early
detection of diabetic nephropathy. These parameters help in reducing the severity of renal failure.
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1. Introduction

Diabetes mellitus is one of the most common metabolic
disorders mainly caused due to defect in the secretion
or action of insulin.1 Mainly characterized by chronic
hyperglycemia due to derangement of carbohydrates, fats,
and protein metabolism.2 This leads to the damage of
various organs like eyes, kidneys, heart, nerves, and
bloodvessels.

Throughout the world, Diabetes is one of the leading
causes of morbidity and mortality and about 2.2 to 3% of
world’s population suffers with Diabetes recently and this
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proportion may even increases in the coming years.3 In the
21st Century, Diabetes is one of the most challenging health
problems affecting about 6-7% of world’s population. About
170 million people are affected with Diabetes worldwide
and this number may even increase to 438 million people by
2030.Dietary modification, genetic mutations, high blood
pressure, smoking, obesity, high cholesterol levels and lack
of exercise are the risk factors for increasing the risk of
Diabetes.4–6

Dyslipidemia, hypertension, and visceral adiposity are
associated with Diabetes and these are the comorbid risk
factors for developing chronic disease and cardiovascular
disease.7 End stage renal disease and diabetic nephropathy
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are mainly associated withrenal disorders in diabetic
patients.8 25-45% of diabetic patients clinically develop
diabetic nephropathy in their lifetime.8

Glycosylation of tissue proteins causes deterioration of
the structure and function of kidney which finally leads
to Diabetic nephropathy (DN). In many countries, DN
affects 30% of all diabetics which is the leading cause
of end stage renal disease (ESRD).9–12 Abnormal renal
functions like abnormal blood urea, serum creatinine and
macro albuminuria are some of the characteristic features of
Diabetic Nephropathy. In uncontrolled diabetes, there may
be hyperglycemia associated abnormal increase of blood
urea and serum creatinine. So, urea and creatinine are the
two important factors to find any abnormality in the kidney.

Serum creatinine when it alters, there will be more
reliable reflection in GFR whereas urea formation depends
on factors like liver function, protein intake, and rate of
degradation of proteins. So, measurement of blood urea and
serum creatinine helps in the early detection and prevention
of diabetic kidney diseases and prevents the progression
of end stage renal disease.13,14 As renal complications are
more common in diabetic patients, we aimed to measure the
blood urea and serum creatinine levels in diabetic patients
and correlate these parameters in non-diabetic patients.

2. Materials and Methods

Present study was conducted in the Department of
Biochemistry in Mahaveer medical college, Vikarabad,
Telangana state after obtaining institutional ethical
clearance Our study comprises of 50 subjects with age limit
between 35-65 years.

Study group consists of 37males and13females with age
range between 35-65 years. Our study group compared with
30 normal healthy age matched controls. These are healthy
and not having the history of diabetes.

2.1. Subjects

Patients with normal blood glucose and normal renal
functions tests are taken as controls.

2.2. Inclusion criteria

Patients with past history of diabetes mellitus for last 3 years
were taken as cases.

2.3. Exclusion criteria

Smokers, hypertensives, hyperlipidemic, pregnant women
and other chronic disorders are excluded from our study.

Written consent was obtained followed by detailed
medical personal history and systemic examination.
Variables collected were age, gender, fasting & post prandial
blood glucose, HbA1C, blood urea and serum creatinine of
all subjects.

Blood samples of both cases and controls were collected
to study the biochemical parameters like blood urea, serum
creatinine, FBS, PPBS, HbA1C. Biochemical parameters
were analyzed in clinical biochemistry laboratory using
commercial kit adapted to auto analyzer. Serum was
separated by centrifugation at 4,000 rpm for 10 min.Plasma
glucose level was estimated by glucose oxidase and
peroxidase (GOD-POD) end point assay method.15 Blood
urea by enzymatic urease method16 while serum creatinine
by alkaline Jaffe’s method.17 HbA1C of all subjects in the
study was estimated by ion exchange resin method using
diagnostic HbA1C kit. Mean ± SD was calculated.

Normal range of fasting plasma glucose is 70-110 mg/dl,
post prandial less 140mg/dl. Normal range of urea:15-
40mg/dl and creatinine: 0.6-1.4 mg/dl, 0.5-1.2mg/dl for
both males and females respectively & HbA1C ≥ 6. WHO
criteria is followed to categorize the people with Diabetes
Mellitus.

2.4. Statistical analysis

Data collected using excels statistical data was analyzed by
students t-test to compare the significance between diabetic
and non- diabetic control groups. P value less than 0.05 was
considered as statistically significant.

3. Results

In our study, a total number of 50 subjects were taken out
of which 37 were males and 13 were females. Their age is
between 35-65 years and their mean age is about 56.4 years.
Age matched controls are taken in our study.

Out of 50 cases, we had 12 samples with increased Urea,
16 samples with more creatinine and 22 samples increased
with both urea and creatinine when compared with controls.
In our study group, males having more creatinine value
compared to females due to presence of more muscle
mass. Increased blood urea and serum creatinine values are
observed in diabetic patients when compared with controls.
There is no increase in blood urea and serum creatinine in
controls.

Table 1: Indicates number of samples showing increased amount
of Blood urea and serum creatinine in both diabetics and non-
diabetics

Parameters Cases (n=50) Controls
(n=50)

Blood Urea increased 12 0
Serum Creatinine
increased

16 0

Both Urea and Creatinine
increased

22 0

As we have been taken the diabetic patients, Mean
fasting, and post prandial blood sugar was found to be
higher in diabetics subjects when compared to non- diabetic.
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Table 2: Indicates mean ± SD of blood urea and serum creatinine
and correlated with FBS, PPBS & HbA1C in both cases and
controls

Parameters Diabetics Non -
Diabetics

P value

FBS 183.24 ± 34.45 94.71 ± 9.15 0.000*
PPBS 273.12 ± 42.12 125.28 ± 6.53 0.000*
HbA1c 6.51 ± 0.02 5.15 ± 0.41 0.000*
Blood Urea 65.81 ± 12.12 27.63 ± 5.32 0.000*
Serum
Creatinine

1.89 ± 0.81 0.84 ± 0.12 0.000*

HbA1C also found to be higher in diabetics. Blood sugar
and serum creatinine increases in cases compared with
the controls. Both blood urea and serum creatinine shows
Statistically high significant value(p <0.001).

4. Discussion

Diabetes mellitus is one of the leading causes of death
throughout the world. Impairment of renal function due to
diabetes can be assessed by measuring the blood urea and
serum creatinine. Measurement of these parameters helps in
the early detection of any impairment in the kidney.

As in our study, we have been taken cases with
high blood sugar level, it indicates the poor glycemic
control, and this is an indicative of renal nephropathy(RN).
Glycemic control reflects the risk of nephropathy and other
diabetic complications. Increase in urea level indicates the
impairment or damage to the kidney whereas creatinine
is a marker of GFR. Increase in both creatinine & urea
with increased blood sugar clearly indicates the damage of
kidney.7

Our study shows significant increase of blood urea and
serum creatinine in diabetic patients which may be an
indicative of pre-renal damage. This study is similar to
the study of Madhusudan Rao et al as they explained the
relationship of long-standing plasma glucose level with
blood urea level.2 This is also similar to the study of
Anjaneyulu and Chopra as they found increased urea and
creatinine value in diabetic rats which leads to progressive
renal damage.18

As our study shows increased level of blood urea
and serum creatinine, it clearly indicates prolonged
hyperglycemia which causes irretrievable damage to the
nephrons of the kidney. The tiny filtering units of kidneys
i.e., nephrons are damaged due to high blood sugar level.
As the main function of kidney is to maintain the fluid
electrolyte balance, this function got impaired. Increase in
serum creatinine & blood urea is due to diminishing of
GFR as the creatinine is an indirect measure of glomerular
filtration and indicating reduced filtration capacity of the
kidney.2

By intensive treatment, elevated levels of HbA1c can
be lowered whereas the increased levels of blood urea and

serum creatinine can’t be reversed as there is permanent
damage of kidneys in DM.7

By this study, we can say blood urea and serum creatinine
are the prognostic markers and predictors for renal damage
in diabetic patients.19

5. Conclusion

In our study, there is a linear relationship of serum creatinine
and blood urea with increased levels of HbA1C in Diabetes
mellitus patients. Regulation of blood glucose level in
proper time will prevent the Progression of Diabetes to
Renal Impairment. So, these patients should be monitored
regularly with glycemic control and renal failure to avoid
the long-term complications of Diabetes Mellitus. By this
we can say blood urea and serum creatinine are the simple
and useful biomarkers which can serve as predictor tests for
assessing the functions of the kidneys.
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