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ABSTRACT
Background: The chronic hyperglycemia of diabetes is associated with damage and failure of various organs, specially
the eyes, kidneys, nerves, heart, and vascular system. Diabetes is the major cause of end-stage renal disease and diabetic
nephropathy which are also called as diabetic kidney disease. Methods: We conducted a cross sectional study on 45
diabetic subjects as study group and 45 non-diabetic subjects as control group attending out-patient department at the
AIIMS, Bhubaneswar. Diagnosis of diabetes was done on the basis of WHO criteria. All the subjects between 27-75 years
were included in this study. Results: Correlation of serum urea, creatinine and uric acid with HbA1c diabetics group by
Pearson’s coefficient correlation. Significant positive correlation was found between renal profiles with HbA1c. Conclusion:
The linear relationship of renal profiles was found with increased levels of HbA1c in diabetic patients. To monitor the
diabetes patients, estimation of renal profiles along with HbA1c level is highly recommended. Serum urea and creatinine
are simple and useful biomarkers which can serve as predictor tests for assessing kidney functions (nephropathy) in
diabetic patients.
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INTRODUCTION
In the ancient Sanskrit literature, diabetes mellitus
was described as "honey-urine disease," associated
with gross emaciation and wasting. Diabetes
Mellitus (DM) comprises a group of common
metabolic disorders that share the phenotype of
hyperglycemia. It is a global endemic with rapidly
increasing prevalence in both developing and
developed countries.[1] WHO has declared India as
“Diabetic Capital of the world”.[2] Although the
prevalence of both type 1 and type 2 DM is going to
increase, type 2 DM is expected to rise more rapidly
in future because of increased obesity and reduced
activity levels. The chronic complications of DM
affect many organ systems and are responsible for
the majority of morbidity and mortality associated
with the disease. Glycated hemoglobin (HbA1c) is
routinely used as a diagnostic tool for measuring
long term glycemic control. In accordance with its
function as an indicator for the mean blood glucose
level, HbA1c predicts the risk for the development
of diabetic complication in diabetes patients.
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The chronic hyperglycemia of diabetes is associated
with damage and failure of various organs,
especially the eyes, kidneys, nerves, heart, and
vascular system.
Diabetes is the major cause of end-stage renal
disease and diabetic nephropathy which are also
called as diabetic kidney disease. Urea and
Creatinine are the parameters to diagnose
functioning of the kidneys. Changes in serum
Creatinine concentration more reliably reflect
changes in GFR than do changes in serum Urea
concentration.[3] Hyperuricemia is an independent
risk factor for kidney dysfunction in type 2 diabetes
mellitus.[4] A positive association between the serum
uric acid level and the development of diabetes
mellitus has been reported.[5] Diabetic nephropathy is
a devastating late complication of diabetes in
patients with both type 1 and type 2 diabetes.[6] This
clinical study demonstrated that improvements in
glycemic control, particularly early in treatment, are
associated with reductions in the incidence of
microvascular complications, including chronic
kidney disease.[7–15] Notably, the Diabetes Control
and Complications Trial showed a significant
relationship between reduction in glycosylated
hemoglobin (HbA1c) levels and the risk of
microvascular complications including chronic
kidney disease.[7,8,15] Aim of the study was to be the
correlation of renal profile with HbA1c in chronic
diabetes patients.
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MATERIALS AND METHODS
This present study was conducted in Department of
Biochemistry, AIIMS, Bhubaneswar, India during
the period from August 2014 to January 2015. 45
diabetic subjects as study group and 45 non-diabetic
subjects as control group attending out-patient
department at the AIIMS, Bhubaneswar. Diagnosis
of diabetes was done on the basis of WHO criteria.
All the subjects between 27-75 years were included
in this study. Patients with urinary tract obstruction,
congestive cardiac failure, other chronic kidney
disease, myopathy or muscular dystrophy were
excluded from the study.
All the study population were asked to come or
sample collection after overnight fasting and the
blood was collected in fluoride and plain tubes for
blood glucose and other parameters respectively.
Serum was separated after centrifugation and
analysed. Parameters estimated were FBS, PPBS by
GOD-POD method, Glycated Haemoglobin (GHb)
by cation exchange resin methods.[16] Serum urea by
Enzymatic Urease Method, Serum creatinine by
Jaffe,s method and serum uric acid by enzymatic
method. All parameters were analyzed by
commercially available reagents and kits on
semiautoanalyzers and autoanalyzer in Clinical

Biochemistry laboratory, AIIMS, Bhubaneswar.
eGFR was Calculated by using Cockroft-Gault
equation.[17]

RESULTS & DISCUSSION
This present study was conducted in Department of
Biochemistry, AIIMS, Bhubaneswar. [Table 1]
indicates mean±SD of fasting and post-meal blood
sugar levels and HbA1c levels in between cases and
controls group. There was a significant increase in
cases as compared to control group. HbA1c levels
were significantly higher in cases as compared to
control group. Table 1 also the mean serum urea
level was 36.8± 6.2 mg/dL in cases and 24.40 ± 6.5
in controls. This difference was highly significant
(p<0.001). The mean serum creatinine level was1.45
± 0.20 mg/dL in controls and 1.03 ± 0.41 in cases.
This difference was highly significant (p<0.003).
The mean serum uric acid levels were 6.21 ± 0.5
mg/dL in cases and 4.24 ± 0.86 in controls. This
difference was highly significant (p<0.001). The
mean eGFR levels were 62.02 ± 14.2
ml/min/1.73m2 in cases and 82.02 ± 16.4 in
controls. This difference was highly significant
(p<0.002).

Table 1: Comparison of parameters between cases and controls.
Parameters

Cases(Mean ± SD)

Controls(Mean ± SD)

p-value

FBS (mg/dl)
PPBS (mg/dl)
HbA1c (%)
Urea (mg/dl)
Creatinine (mg/dl)
Uric Acid (mg/dl)
eGFR (ml/min./1.73m2)

187.61± 37.54
234.26± 42.7
7.54±0.05
36.8± 6.2
1.45 ± 0.20
6.21 ± 0.5
62.02 ± 14.2

85.68±7.52
130.6 ± 8.34
5.32±0.40
24.40 ± 6.5
1.03 ± 0.41
4.24 ± 0.86
82.02 ± 16.4

<0.001
<0.001
<0.001
<0.001
<0.003
<0.001
<0.002

(Statistically significant p<0.05)

Table 2: Correlation of study parameters with HbA1c.
Renal Profile

HbA1c

Urea
Creatinine
Uric Acid

0.017
0.010
0.014

[Table 2] shows the correlation of serum urea,
creatinine and uric acid with HbA1c diabetics group
by Pearson’s coefficient correlation. Significant
positive correlation was found between renal profiles
with HbA1c.
Diabetes mellitus is a major cause of morbidity and
mortality. Diabetic nephropathy is the kidney disease
that occurs as a result of diabetes. An international
study has reported that diabetes control worsened
with longer duration of the disease, with neuropathy
as the most common complication followed by
cardiovascular complications, renal complications,
retinopathy, and foot ulcers. In diabetic nephropathy,
a number of serum markers are known to be
deranged
with
significant
morbidity
and
mortality.[18,19] Diabetes is the most common cause
of kidney failure, accounting for nearly 44 percent of

new cases.[20] Serum Creatinine and Urea
concentration change inversely with changes in GFR
and therefore useful in gauging the degree of renal
dysfunction.[21,22] In this study, we observed renal
function tests values towards higher reference limits
in Diabetic patients. Urea, creatinine and uric acid
levels were higher in cases compared to controls,
which was statistically significant [Table 1].
Blessing O et al, Meera KS et al and Rohitash K et
al.,[23,24] found the same results in a population based
study. Our study shows positive correlation of renal
profiles with HbA1c in cases and it was statistically
significant. The reduced filtering capacity of the
kidney in diabetic patients would lead to
accumulation of waste products and thereby increase
in serum urea, creatinine and uric levels.[25] Impaired
function of the nephron in diabetic patients causes
high serum creatinine level.[26] The elevated levels of
serum urea and creatinine are the measures of
glomerular damage which can, in no way be
reversed by intensive treatment plan. The only way
to control this progressive glomerular damage and
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thereby elevated levels of serum and creatinine web
would be early detection and intervention.

CONCLUSION
These findings suggest that, the linear relationship of
renal profiles was found with increased levels of
HbA1c in diabetic patients. To monitor the diabetes
patients, estimation of renal profiles along with
HbA1c level is highly recommended. Serum urea
and creatinine are simple and useful biomarkers
which can serve as predictor tests for assessing
kidney functions (nephropathy) in diabetic patients.
The tendency of occurrence of renal function tests
value at the higher reference limits in cases of
diabetes mellitus reflects the initiation of
nephropathy changes.
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