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INTRODUCTION:

Diabetes Mellitus is a group of metabolic diseases characterized by
hyperglycemia resulting due to insulin resistance. Long-term damage,
dysfunction and failure of different organs, especially the eyes,
kidneys, nerves, heart and blood vessels can be associated with chronic
hyperglycemic state of Diabetes mellitus.'

Diabetic nephropathy can lead to end-stage renal disease (ESRD) and a
leading cause of Diabetes Mellitus related morbidity and mortality”.
With global epidemic of type II Diabetes Mellitus and ageing of the
world population, the prevalence of Chronic Kidney disease (CKD)
and End stage renal disease (ESRD) is increasing worldwide’.

Therefore it is important to detect renal dysfunction in early stages as
timely intervention can reduce it's progression to end stage renal
disease and also decrease the risk of cardio vascular complications’.

Glomerular filtration rate using endogenous marker serum Creatinine
is most commonly used method for assessment of renal function in
clinical practice. But this marker is found to be influenced by muscle
mass, sex, age, diet, race, nutritional status and analytical interference.
Though simple and easily available but the general view is that up to
50% of GFR can be lost before there is significant elevation in levels
of serum Creatinine occur’. Mild renal dysfunction may go
unrecognized due to poor sensitivity of serum Creatinine’.

Cystatin C is a 13-kDa protein, of the cysteine proteinase inhibitor
superfamily, having constantly produced throughout the ages of 1 to
60 years. It is not affected by gender, muscle mass, malignancy and its
plasma concentration is dependent only on GFR. It is freely filtered at
the glomerulus and then reabsorbed and fully catabolised by proximal
renal tubules . Due to catabolism direct measurement of its clearance
is not possible, but its concentration in serum can be a good marker of
GFR. Serum levels of Cystatin C can have more advantages over
traditional established markers like serum Creatinine’.

The ability to assess renal function in diabetic patients rapidly and
early is of major importance for the possibility of preventing the
development of nephropathy. Therefore, it is worth to discover a more
sensitive or specific indicator for detecting early renal impairment in
diabetic patients. So, corrective measures could be adopted to prevent
the progression of kidney function impairment towards frank
nephropathy.

This study was undertaken to compare levels serum Creatinine and
serum Cystatin C in newly diagnosed type 1l Diabetes Mellitus and
already diagnosed type 1l Diabetes Mellitus patients with healthy
controls, to evaluate the value of this newer molecule in assessment of
renal dysfunction at a phase when timely interventions can be
instituted and the progression of nephropathy can be delayed.

MATERIAL AND METHOD

The present study was carried out in the Department of Biochemistry
and Central Investigation Laboratory in collaboration with the
Department of Medicine in MGM' s Medical College, Aurangabad .
The study was approved by Institutional Ethical and Research
Committee to use human subjects in the research study.

40 Cases of Type II Diabetes Mellitus of any sex of varied
socioeconomic status between ages 30-60 years without any
complications are selected from Outpatient Department and Inpatient
Department patients in General Medicine Department. Cases were

categorized in two groups as newly diagnosed 20 cases and already
diagnosed 20 cases taking treatment regularly. 20 healthy persons
were chosen as controls. Informed consent was taken from patients
and controls.

Patient suffering from urinary tract infection, Type I Diabetes mellitus,
thyroid disorder, chronic inflammatory disease , pregnant females
were excluded from study. History and personal physical data was
obtained from both cases and controls.

5 ml of venous blood sample was collected from both cases and
controls, centrifuged and separated for the estimations. Estimations of
serum Creatinine was done by Jaffe's method and serum Cystatin C
was done by immunotur bidimetric method.

Statistical Analysis

The statistical software SPSS 17.0 was used for the analysis of the data.
Descriptive statistical analysis was carried out in the present study.
Results on continuous measurements were presented as Mean + SD. P
value <0.05 (95% confidence interval) was considered significant.
Student t test (two tailed, independent) has been used to find the
significance of study parameter son continuous scale between two
groups.

RESULT

Total of 40 cases categorized in two groups and 20 controls were
studied. The variables studied in cases and controls are shown in
Table 1. There was significant difference in Body mass index (BMI)
between cases and controls.

Table 1: Comparison (Mean=£SD) of study variables in cases and
controls.

Basic parameters |Cases (40) Controls (20) [P value
Age (years) 50.15+7.31 53.1+5.13 0.112
Weight (kg) 70.0 +5.81 64.45 + 6.6 0.4353
Height (cm) 156.23 £4.98 |154.05+3.17 |0.08
BMI (kg/m’) 28.7+2.26 27.2+3.06 0.0359%*

Statistical analysis done by paired student t-test
*p value <0.05 was considered as statistically significant

As shown in table 2, There was not significant increase in levels of
serum Creatinine in cases compared to controls but there was
significant increase in levels of serum Cystatin C when cases compared
to controls

Table 2: Comparison (Mean=SD) of serum creatinine and serum
Cystatin Cincases and Controls.

Parameters Cases (40) |Controls (20)|P value
Serum Creatinine (mg/dl)[0.96+ 0.16 |0.91+ 0.09 0.2003
Serum Cystatin C (mg/L)|1.23+0.15 [0.81+0.14  [0.0001*

Statistical analysis done by paired student t- test
*p value <0.05 was considered as statistically significant

In cases, There is a strongly positive correlation of 80% ((r value is
0.80) between serum Cystatin C and serum Creatinine ,as shown in
scatter plot(Figure:-1)

As, we compared patients according to groups, there was no significant
difference in levels of Serum Creatinine and serum Cystatin C in
Newly diagnosed patients and controls( table 3) , but levels of serum
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Cystatin C found to be significantly increased in already diagnosed cases
takingregular treatment as compared with controls (Table4).
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Figure 1: Scatter plot showing correlation between serum
Cystatin C and serum Creatinine among cases.

Table 3: Comparison (Mean = SD)of serum Creatinine and serum
Cystatin C in Newly diagnosed type 11 Diabetes Mellitus cases and
controls.

Parameters Cases- Newly |Controls P value
diagnosed (20)
patients (20)
Serum Creatinine (mg/dl)|0.96 +0.19 0.91£0.09 ]0.219
Serum Cystatin C (mg/L)|0.90 + 0.23 0.81+0.14 [0.1432

Statistical analysis done by paired student t-test
*p-value <0.05 was considered as statistically significant

Table 4: Comparison (Mean + SD)of serum Creatinine and serum
Cystatin C in already diagnosed type 1l Diabetes Mellitus taking
treatment regularly and controls

Parameters Cases- already |Controls [P value
diagnosed cases |(20)
taking treatment
regularly (20)
Serum Creatinine (mg/dl)[0.95 + 0.25

Serum Cystatin C (mg/L) |0.99 +£0.29

Statistical analysis done by paired student t test
*p value <0.05 was considered as statistically significant

0.91 £0.09 {0.5049
0.81+0.14 [0.0169*

DISCUSSION

Diabetes Mellitus being one of the most common chronic diseases in
the young and adult and is a substantial cause of morbidity and
mortality at all ages. Diabetes mellitus patients in long term have a
greater risk of developing cardiac diseases, visual problems, nerve
disease as well as renal disease which indirectly increases risk of
premature deaths.

Ideally Diabetic nephropathy should be prevented in order to prevent
end stage renal disease which is unachievable in current situation
therefore it is prudent to identify and manage it in early stages.It will
halt complications and renal function can revert back to normal”*

Currently serum Creatinine is the most widely used endogenous
marker of assessment renal function in routine laboratory and clinical
practice. It is popular due to its convenience and cost effectiveness.”
but its levels remain within the normal range even when though renal
function is significantly impaired " that is normal levels of serum
Creatinine does not imply normal GFR or stable disease *' . National
kidney foundation does not recommend serum Creatinine as the solo
means to assess renal functions. Serum Cystatin C, a low molecular
weight protein produced at a constant rate by all nucleated cells. It was
proposed as a potential marker to assess Renal functions. "

Superiority of serum cystatin C is being studied over serum Creatinine
in patients with early and moderately decreased renal function. Despite
of'the reports that its levels are modulated by several non-renal factors
like steroids, thyroid status, smoking, C-reactive protein and
malignancy'.Measurnment of serum Cystatin C is simple but accurate
method for detecting early renal impairment and to follow changes in
kidney function in subjects with diabetes™".

Our study shows statistically significant increase in serum Cystatin C
levels in diagnosed diabetic patients taking treatment as compared to

controls . This coincides with a study conducted by Borges etal".

According to some researchers a Cystatin C increase has an almost
100% specificity and sensitivity for decreased GFR"”. Some cross-
sectional studies have shown that Cystatin C presents a higher
sensitivity than serum Creatinine to detect mild kidney disease.
Cystatin C concentration has been reported to increase when GFR
ranges between 70 and 90 ml/min which I'Creatinine blind range
zone'".

Thus our shows that serum Cystatin C can be used for assessment of
renal function in Type 1l Diabetes Mellitus compared to serum
Creatinine.

CONCLUSION

Serum Cystatin C levels can be routinely used as a better marker to
assess early renal dysfunction in Type 1l Diabetic mellitus patients as
compared to traditional serum Creatinine.

Limitation

The incidence of diabetes and its associated complications such as
diabetic nephropathy are increasing, hence it is difficult to conclude
from small sized studies. Further large sizes studies using other gold
standard parameters are required to assess usefulness of serum
Cystatin C for assessment of renal function and early diagnosis of
diabetic nephropathy.

Also we have considered reference range of Cystatin C that are
published in studies in western population, hence there is need to
establish reference range of serum Cystatin C in Indian population.
This will help to diagnose diabetic nephropathy in early stages and
timely intervention can be done.
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