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Abstract:  
Background: End stage renal disease (ESRD) and deterioration of the kidney are the associated risk factors of 
diabetes and may lead to kidney failure with reduced levels of glomerular function which in turn causes the levels 
of serum creatinine and urea to increase rapidly. The aim of this study is to correlate the levels of urea and creat-
inine with glycemic index and diabetes duration in type-1 and type-2 DM. 
Materials and Methods: The analysis of the levels of serum urea and creatinine was done by collecting the blood 
samples in patients with diabetes (type-1 and type-2) and non-diabetes in a tertiary care center. A total of 144 
males in each group with the age of 35-55 years affected with diabetes and non-diabetic patients were included in 
this study. Pre and post meal sugar levels, Hemoglobin A1C levels of all the patients were also analyzed. The 
resulting values were concluded by a one-way variance test. Pearson’s correlation coefficient was used to analyze 
the levels of serum urea and creatinine with Hemoglobin A1C and the period of illness in all the diabetic patients. 
Results: A total of 144 participants in each group were selected. The levels of the serum urea and creatinine were 
found to increase notably in both the types of diabetes patients when compared to patients with no diabetes. The 
mean ± Standard deviation value of blood sugar level (fasting) of the control group was found to be 83.89±7.50 
and the mean ± Standard deviation value of blood sugar level (post meal) of the type 1 DM patients was found to 
be 97.64±12.50. A significant association of the levels of serum urea and creatinine with Hemoglobin A1C and 
the period of illness were noted in type-1 diabetes patients only. 
Conclusion: The levels of serum urea and creatinine stands as valuable biological markers to predict the proper 
function of the kidney in patients with diabetes. 
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Introduction 

Diabetes is caused due to a decreased secretion of 
insulin which results in high blood sugar, affecting 
the metabolism of the individuals [1]. The 
associated risk factors may develop in other places 
like eyes, kidney, heart, nervous system and blood 
vessels. Globally diabetes stands as a primary cause 
of morbidity in about 2.5% of the population and 
reports have shown that this rate may increase 
rapidly in the upcoming periods. In India, Diabetes 
is considered as a potential epidemic affecting a 
large population of all age groups [2]. 

Many associated risk factors that increase the 
complications of diabetes are smoking, obesity, 
alcohol consumption, and high BP and cholesterol 
and junk diets. ESRD and deterioration of the kidney 
is the associated risk factor of diabetes and may lead 
to kidney failure with reduced levels of glomerular 
function which in turn causes the levels of urea and 

“serum creatinine” to increase rapidly [3]. Studies 
have shown that about 30-40% of the diabetic people 
have developed renal abnormality and even kidney 
failure all due to diabetes [3, 4]. 

The main reason of diabetic deterioration of the 
kidney is due to the glycosylation of tissue protein. 
This collection of advanced glycosylated end-
products by association with collagen leads to renal 
and vascular complications [5]. The only way to 
control the risk of diabetic deterioration of the 
kidney is by maintaining a good glycemic level [6]. 
The early detection can be done by observing for 
microalbuminuria, reduced GFR and a rapid 
increase in levels of creatinine and urea [7, 8]. The 
aim of this study is to correlate the levels of urea and 
serum creatinine with glycemic index and diabetes 
duration in type-1 DM and type-2 DM. 

Materials and Methods 
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Study Population and Location: A total of 288 
participants with 144 patients in both the groups 
(diabetic and non-diabetic groups) were selected 
from a tertiary care center. The time period of this 
study was December 2021 to November 2022. 

Inclusion and Exclusion criteria: As for the diabetic 
group, among the 144 patients all the participants 
were male with the age of 35-55 years affected with 
both types of diabetes. As for the non-diabetic 
group, the participants were picked out from the 
whole population and were taken as a control group. 
Personal consent was taken from every individual 
followed by a thorough examination. The exclusion 
criteria were the participants with known renal 
disease. 

Data Collection and Analysis: A complete 
examination was done on the following parameters 
like (i) Age was calculated from the day of birth, (ii) 
Height of the individual was calculated in 
centimeters, (iii) Body weight of the individual was 
measured in kilograms, (iv) body mass index of the 
individuals was derived by dividing the weight in kg 

to the height in m2. All the biochemical tests were 
performed in biochemical laboratories. The blood 
sugar levels of both the patients and control groups 
were analyzed for post and pre meal levels. The 
normal range of creatinine was 0.7-1.5 mg/dL and 
the normal range of urea 11-46 mg/dL. 

Statistical Analysis: The Hemoglobin A1c for all the 
patients was calculated by ion exchange resin 
method and for all the derived values calculation of 
mean and standard deviation were done. Corrections 
of the levels of urea and serum creatinine with 
Hemoglobin A1c and diabetes duration illness in 
diabetic patients were observed by “Pearson’s 
coefficient correlation”. 

Results 

All the parameters in control groups (participants 
with no diabetes), Type 1 DM also called as insulin 
dependent diabetes (IDDM) and Type 2 DM also 
called as non- insulin dependent diabetes (NIDDM) 
were given in Table 1 with mean ± Standard 
deviation.

 
Table 1: Comparison among study groups for anthropometric parameters 

Parameters Groups N Mean±SD Median Inter quartile 
range 

F 
value 

P 
value 

Age in years Control 
NIDDM 
IDDM 

144 
144 
144 

48.20±6.62 
48.64±5.78 
47.11±6.89 

49.00 
49.00 
46.00 

11.00 
9.00 
11.00 

1.595 0.327 

Height in cm Control 
NIDDM 
IDDM 

144 
144 
144 

162.67±7.38 
162.21±6.94 
161.31±8.37 

164.00 
163.00 
163.00 

8.00 
10.00 
10.75 

0.895 0.553 

Weight in kg Control 
NIDDM 
IDDM 

144 
144 
144 

56.64±4.87 
56.17±7.99 
54.96±6.44 

57.00 
57.00 
56.00 

 

7.75 
9.00 
7.75 

1.703 0.304 

BMI kg/m2 Control 
NIDDM 
IDDM 

144 
144 
144 

21.74±3.27 
21.75±4.30 
20.84±3.78 

22.19 
22.66 
21.52 

4.56 
5.48 
4.54 

2.600 0.184 

 
The blood sugar levels of pre and post meal (FBS 
and PBS), the levels of Hemoglobin A1c of the con-
trol group, Type 1 DM and Type 2 DM group are 
listed in Table 2. A notable increase in the blood 
sugar levels of pre and post meal were observed in 

both the types of diabetic patients than the control 
group. The Hemoglobin A1c levels were also in-
creased in both the types of diabetic patients than the 
control group; particularly greater values were ob-
served in type-1 diabetics patients. 

 
Table 2: Comparison among study groups for the level of FBS, PBS and Hemoglobin A1c 

Parameters Groups Mean±SD Median Inter quartile 
range 

F value P value 

FBS (mg/dL) Control 
NIDDM 
IDDM 

83.89±7.50 
97.64±12.50 
87.68±8.80 

87.00 
97.00 
89.00 

6.10 
12.10 
7.60 

47.395 0.000 

PBS (mg/dL) Control 
NIDDM 
IDDM 

128.93±10.85 
172.42±15.60 
163.85±34.45 

129.00 
173.00 
170.00 

9.10 
25.10 
49.10 

127.298 0.000 

Hemoglobin 
A1c (%) 

Control 
NIDDM 
IDDM 

5.21±1.30 
6.72±0.13 
5.88±0.42 

5.20 
5.90 
6.00 

0.58 
0.70 
0.68 

3.507 0.035 
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Discussion 

The predominant cause of death rates and the 
occurrence of disease are very usual in diabetes. A 
very common associated risk factor in diabetes is 
“nephropathy” which is termed as renal failure that 
affects the diabetic patients in a very large 
proportion. Studies have suggested that greater the 
duration of diabetes in patients have resulted in 
many associated complications mainly renal failure 
followed by heart risks and ulcers in feet [9, 10]. 

Both the types of diabetic patients are known to get 
affected with diabetic kidney failure however the 
reason of the disease may vary in patients. Type-1 
diabetes patients are more predominant to diabetic 
kidney failure when compared to type-2 diabetic 
patients. Many researches have been done and 
suggested that the main reason for the occurrence of 
diabetic nephropathy is due to the elongated 
duration of diabetes in patients [11, 12]. 

But there are only a few reports available on 
correction of serum urea and creatinine which stands 
as a biomarker for renal disease. “Diabetic 
nephropathy” is the key symptom of kidney failure 
globally and may lead to lifetime dialysis and so 
initial examinations are meant to be suggested for 
every diabetic patient in order to lower the chances 
of their associated complications. 

More convenient initial tests like the levels of urea 
and serum creatinine with the analysis of 
hemoglobin A1c will always be helpful for the 
diabetic patients to quickly detect the risk factors in 
a timely manner [13]. There was a notable increase 
in levels of blood sugar post and pre meal conditions 
in both types of diabetes patients when compared 
with the control groups with a significant increase in 
type 1 DM patients particularly [14]. 

Pearson’s correlation coefficient was used to 
correlate the levels of “serum creatinine and urea” 
with the elongated diabetes duration and the level of 
hemoglobin A1c. The current study showed the 
correlation of “serum creatinine and urea” with the 
levels of hemoglobin A1c in only type 1 DM 
patients. 

In Type 2 DM patients no correlation of both the 
serums were observed with duration of diabetes. 
However, the longer duration of the disease 
decreases the renal function of the individual which 
in turn increases the levels of urea and serum 
creatinine thereby allowing the kidney to 
accumulate wastes and hence the increase in both the 
serums are only due to impaired function of kidney 
and an increase in blood sugar levels leads to 
decreased kidney function [15-17]. Since the 
elevated serum levels of creatinine and urea cannot 
be treated and can cause permanent damage but the 
elevated level of hemoglobin A1c can be treated by 
primary methods [18]. So, the differing levels of 

“serum urea and creatinine” are due to glomerular 
changes which are permanent so the only step to 
deviate this glomerular change is the early detection 
through estimating the levels of “serum creatinine 
and urea” [19, 20,21]. 

Conclusion 

In Type 1 diabetic patients, an increased level of 
hemoglobin A1c was observed with a strong 
relationship with the levels of serum creatinine and 
urea. A high suggestion must be made with diabetic 
patients to analyze the levels of serum creatinine and 
urea with hemoglobin A1c. Therefore, serum 
creatinine and urea are strong biological markers 
and stand as an initial detecting test in order to assess 
the kidney function in diabetic patients. 
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