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Abstract

Background: Elevated values of renal function tests are associated with type 2 diabetes mellitus.
But there are studies that found that the levels of creatinine and uric acid are low in cases of diabetes melli-
tus. Comparative studies related to serum renal function tests with eGFR and blood glucose in type 2 DM is
less. Hence the study was undertaken to study the RFT and its correlation with blood glucose and eGFR in
type 2 DM. Materials and Methods: 25 newly diagnosed cases of type 2 diabetes mellitus and 25 healthy
controls were studied. Results: Mean serum urea levels were 25.80+6.75 mg/dL in controls and 34.08+9.62
in cases, which was statistically significant. Mean serum creatinine and uric acid values were also statistical-
ly significant (p=0.0002). Significant positive correlation was found between FBS (p<0.001) and PPBS
(p<0.0001) with the eGFR and renal function tests in both cases and controls. Conclusion: our study shows
urea, creatinine and uric acid levels are towards higher reference limits in cases compared to controls.
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Introduction

Asessment of renal function tests may be used for
two different purposes. One is to diagnose impaired
renal function, and the other is to detect the pres-
ence of a progressive loss of renal function over
time.['1 Urea and Creatinine are the parameters to
diagnose functioning of the kidneys. Changes in
serum Creatinine concentration more reliably re-
flect changes in GFR than do changes in serum Urea
concentration.l2] Hyperuricemia is an independent
risk factor for kidney dysfunction in diabetes melli-
tus.Bl A positive association between the serum
uric acid level and the development of type 2 diabe-
tes mellitus has been reported.[] Diabetic nephrop-
athy is a devastating late complication of diabetes
in patients with both type 1 and type 2 diabetes.[5]
This study was undertaken to find the levels of re-
nal function tests in type 2 DM and compare it with
eGFR and blood glucoses.

Objectives

The objectives of the study were
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1. To know the values of RFT in type 2 DM in our
study population.

2. To correlate the levels of RFT values with blood
glucose and eGFR in type 2 diabetic patients.

Material and methods

This was a Case Control study conducted at
outpatient clinics of Department of Medicine,
Dr.S.N.Medical College and Associated group of hos-
pitals, Jodhpur during the period from April to Au-
gust 2013. 25 normal healthy subjects and 25 clini-
cally established patients of either sex and of vary-
ing age groups suffering from type 2 DM were in-
cluded in study. All the study population were
asked to come for 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 centrifuga-
tion and analysed. Parameters estimated were FBS,
PPBS by GOD-POD method, Serum urea by Enzy-
matic Urease Method, Serum creatinine by Jaffes
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 laborato-
ry, M.D.M Hospital and Research laboratory Dr. S.N.
Medical College, Jodhpur. eGFR was Calculated by
using Cockroft-Gault equation.lél The results were
obtained and values were tabulated.
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An independent t test was done to compare be-
tween the cases and controls.

eGFR=

(140-age)x body weight

- x0.85(if female’
72 xsermum crefmine

Results

The Mean serum urea level was 25.80+6.75
mg/dL in controls and 34.0849.62 in cases. (Table
1). This difference was statistically significant.
(p<0.0010).Mean serum creatinine values were
highly significant (t= 4.02, p=0.0002) in cases, as
compared to controls. (Table 1).

The Mean serum uric acid levels were 4.07+0.68
mg/dL in controls and 5.01+0.78 in cases. (Table
1).This difference was statistically significant (t=
4.52,p<0.0001). (Fig 1)

The Mean eGFR levels were 80.08£19.94 ml/
min/1.73m?2 in controls and 60.62+16.08 in cases.
This difference was statistically significant. (Table

1) (Fig 2)

Significant positive correlation was found between
FBS (p=0.006) and PPBS (p=0.04) with the eGFR in
cases and controls. (Table 1).

Table 1. Mean values of parameters of cases and
controls

Parameters Cases Controls p-value
189.40+ 9544+ i
FBS (mg/d) 5., 1338 <0.001
232.24+ 132.56 + .
PPBS (mg/dl) 4117 oce <0.0001
Urea (mg/dI) 3‘238* 25804675 0.0010*
Creatinine 143 i
(mg/dl) 0.40 1.05+0.24  0.0002
URIC ACID 5.01+ .
(mg/dl) 0.78 4.07 £0.68 <0.0001
eGFR (ml/ 60.62+  80.08+ .
min./1.73m?)  16.05 19.94 0.0004
*Significant
Discussion

Diabetes mellitus is associated with devas-
tating consequences when vascular complications
are present. Vascular diseases are the cornerstone
of long term complications in diabetes.[”1In diabetic
nephropathy, a number of serum markers are
known to be deranged with significant morbidity
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and mortality.[89] Diabetes is the most common
cause of kidney failure, accounting for nearly 44
percent of new cases.[10] Serum Creatinine and Urea
concentration change inversely with changes in
GFR and therefore useful in gauging the degree of
renal dysfunction.[!112] Hyperuricemia has been
found to be associated with obesity and insulin re-
sistance and consequently with type 2 diabetes
mellitus.[13] Hyperuricemia indues endothelial dys-
function which results in nephropathy in type 2 DM
patients.[' study done by Tseng also says even
mild hyperuricemia will results in kidney injury. [15]
In this study, we observed renal function tests val-
ues towards higher reference limits in type 2 DM
patients. Urea, creatinine and uric acid levels were
higher in cases compared to controls, which was
statistically significant (table 1). Blessing O etal,
Meera KS et al.ll6] found the same results in a popu-
lation based study. Our study shows positive corre-
lation of uric acid levels with FBS and PPBS in cases
and it was statistically significant. Studies have
shown that diabetic patients have higher uric acid
clearance and serum uric acid level was lower than
in controls. Their analysis showed that diabetic pa-
tients had increased fractional excretion of uric ac-
id.[17.18] Another finding in our study is that uric acid
and eGFR are positively correlated in both cases
and controls which is statistically significant. So
when the levels of uric acid increases in the diabetic
patients, the eGFR decreases and this relation is
statistically significant. This shows that higher val-
ues of RFT induced endothelial dysfunction in kid-
ney may lead to diabetic nephropathy. Another ob-
servation noted in our study was a positive correla-
tion existing between blood glucose levels
(FBS&PPBS) with eGFR as shown in figure. It may
be due to the hyperfiltration of glomerulus during
the early diabetes, which at later stage is known to
decrease eGFR whith development of nephropathic
changes. Hence along with eGFR and other routine
markers, Renal Function Tests could aid in the man-
agement and long term treatment of Type 2 diabe-
tes mellitus. They should be recommended to be
included in the panel of routine investigations for
proper management of type 2 DM to prevent dia-
betic nephropathy.

Conclusion

The tendency of occurrence of renal func-
tion tests value at the higher reference limits in cas-
es of type 2 diabetes mellitus reflects the initiation
of nephropathy changes. So along with eGFR, esti-
mation of Renal function tests is simple, sensitive,
reliable and economic that can now be considered
as an adjunct in the management and long term
treatment of Type 2 diabetes mellitus.
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