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Abstract: The disease of Type-2 DM rapidly had become a problem of health globally due 

to a fast-growing and aged population, urbanisation and increasing obesity prevalence due 

to decreasing physical activity. The case of diabetic-nephropathy is concerned with the 

most important reasons for chronic kidney failure. For assessing kidney function, all of the 

serum urea, as well as creatinine, are mostly used. The present study was carried out to 

detect the impairment of kidney function in patients of type 2 DM compared with healthy 

non -diabetic control subjects. To detect the inefficient kidney function in diabetics in 

General Musul Hospital, Musul, Iraq,. The biochemical parameters had been determined 

by the use of a full automatic clinical chemistry analyzer.  Study findings clarified that in 

regard of urea in blood although the difference was insignificant, the blood urea level was 

higher in patients of type 2 DM in comparison with non -diabetics for both female and 

male. A high significant difference was present regarding serum creatinine between 

diabetics and controls. There were 5 diabetics with elevated urea yet only 1 subject among 

the controls. The biochemical parameters of both blood urea and creatinine are good 

markers to assess kidney functions.  
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1  Introduction 
Iraq is a multinational country with a population of 32.778 million. In December 2011, the IDF 

reported that  Iraq is considered as having a medium prevalence  (9.3%) of diabetes in the Middle 

East based on surveys from 2006-2007 [1],[2],[3].

  

 

The disease of Diabetes (DM) is a familiar category of persistent metabolic disorders from 

numerous causative agents. It is caused by chronic high blood sugar due to poor metabolism of 

fats, carbohydrates and protein. The augmented concentration of glucose of blood is mostly 

related with inadequate or ineffective insulin production from the body [4], that in sequence 

damages the basic systems of the body, especially the vascular system and nerves [5]. 

Reports from the World Health Organization (WHO) tell us that worldwide diabetes has caused 

the deaths of more than 170 million people, and by 2030 this figure will go up to 370 million 

[6],[7]. 

Usually, diabetes is coupled with high blood pressure disorder, high blood pressure, and 

adiposity of viscera which can lead to chronic renal disease and cardiovascular sickness [8].  

DM is one of the main reasons for kidney failure [9]. 
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Type 2 diabetes occurs due to an inadequate creation of insulin from the pancreatic beta cells or 

in cases when peripheral receptors of muscles, hepatic and fatty tissue do not reply primarily to 

the usual levels of insulin which is a condition called as insulin resistance [10]. 

  

About a third of patients with type 2 DM may suffer from diabetic nephropathy[11]. Several 

signs of serum in diabetic nephropathy are known to be abnormal with significance in 

morbidity[12] which is followed by scarring of tissue, loss of protein by urine and finally CKD, 

therefore kidney dialysis and transplants are at times necessary [13]. Unhealthy lifestyles have 

contributed to rising type 2 diabetes, involving obesity (where body mass index is more than 

30), decreased exercise, bad nutritional habits, stress, and urbanisation [14]. 

In the case of diabetic nephropathy, vital signs such as urea and creatinine in serum are known 

to increase with high blood sugar in patients with uncontrolled diabetes and is usually associated 

with damage in the kidney. Urea and creatinine levels in the blood can help detect and prevent 

diabetic renal disease earlier and can restrict the development of end-stage kidney failure 

(ESKF) [15],[16]. 

Creatinine is produced by the breakdown of creatine in muscle. Creatinine is excreted by 

glomerular filtration at a constant rate. Creatinine levels in the serum correlate well with the 

ratio of skeletal muscles. Glomerulus filters creatinine and a little amount is also released to the 

filtrate at proximal convoluted tubules (thus, as the GFR decreases, normal relationships are 

destroyed, and creatinine tends to reduce the amount of GFR reduction). [17],[18]. Early-onset 

diabetics have a higher level of GFR, which makes them an appropriate group for studying a 

gradual loss of kidney function [19]. 

This study aims to evaluate levels of both serum urea and creatinine in diabetic and non - 

diabetic people and correlate their values with blood sugar. 

 

2  Materials and Methods  
 

A cross-sectional study was conducted in the General Musul Hospital, Musul, Iraq between the 

period of October 2019 to January 2020. 45 subjects were selected for the current study. The 

age range of the participants was 40 - 72 years. The study composed of 30 subjects of type 2 

diabetes mellitus patients (14 male and 16 female) with an age average of 45.46 years and 15 

subjects (5 male and 10 female) were represented as healthy controls and their age average was 

43.32 years. Thirty samples of blood from all participants of the two groups were taken for 

measurement of fasting blood sugar  FBS(mg/dl), oral glucose tolerance test (OGTT), blood 

urea, and serum creatinine.  These measurements were carried out by the usage of a full 

automatic clinical chemistry analyzer belonging to the medical laboratories techniques 

department in Hawija technical institute, Kirkuk city. 

The normal range of creatinine was considered between 0.8 to 1.4 mg/dL. Females usually have 

a lower creatinine (0.6 - 1.2mg/dL) than males because they usually have less muscle mass. For 

a urea normal range was considered of 10- 45mg/dl. The results gained from those investigations 

were analyzed and expressed as mean ± SD. The comparison was done by a student t-test. P ≤ 



0.05 was deemed significant, The Iraqi Ministry of Health approved and written consent was 

obtained from each participant. 

 

 

3  Results 

 
The total number of participants was 45 (30 diabetics and 15 controls). Out of the 15 control 

subjects, 10 were females and 5 were males whereas amongst the diabetics, 16 were females 

and 14 were males. Among diabetic patients, 10 subjects had raised serum creatinine, while 

among non-diabetics, 0 subjects had raised creatinine. Also regarding serum urea, 5 diabetics 

had raised values, and only 1 subject of non-diabetics had raised values as represented in Table 

1. 

 

 
Table 1. Serum urea and creatinine in diabetics and non-diabetic subjects 

Non diabetic controls(n=15) Diabetics (n=30) Parameters (mg\dl) 

1 5 Raised blood urea 

0 10 Raised serum creatinine 

   

Although there was a little raising there is a statistically insignificant difference between diabetic 

patients and controls in regards to serum urea but there was a highly significant difference 

between patients and controls concerning fasting blood sugar and serum creatinine as shown in 

table 2.    

 

Table 2. Mean age, serum urea, creatinine, & blood sugar levels in diabetic patients compared to healthy 

controls    

 Significance  Diabetics 

No.(30) 

Mean ±SD 

Controls 

No.(15) 

Mean ±SD  

investigations 

NS 45.46 ± 8.2 43 ± 3.2 Age of the individuals 

S 223.16 ± 85.07 93.95 ± 13.46 Fasting Blood Sugar (FBS) mg/dl 

NS ± 31.06 23.96 23.06 ± 5.96 Serum Urea mg/dl 

S  1.63 ± 1.28 0.75 ± 0.12 Serum Creatinine mg/dl 

 



In terms of gender, there is a  clear excess in both values of urea and creatinine in male patient 

subjects compared to female patients, but the difference was not significant as its shown in 

table 3. 

   Table 3.  correlation of gender to serum creatinine and urea 

Significance Female patients male patients Parameter 

NS 29 ± 6.16 66.33 ± 60.85 Serum Urea mg/dl 

NS 0.97 ± 0.19  1.94 ± 1.64 Serum Creatinine mg/dl 

 

Regarding R- correlation for diabetics, FBS & serum urea was considered technically a weak 

correlation. While for FBS & serum creatinine, there was a positive correlation.  

Regarding non-diabetics, there was a positive correlation between FBS and Urea as well as 

RBS and Cr. 

 

4  Discussion 

 
Affected kidney function resulting from type 2 DM was estimated by testing the plasma levels 

of creatinine and blood urea in diabetics and non-diabetic controls. Although the plasma 

creatinine is the more responsive index for kidney dysfunction, plasma creatinine and blood 

urea are well-known markers for GFR. An increment in urea value is observed whenever there 

was kidney damage or ineffective kidney function. Raising of urea concentration with the 

raising of sugar level determines that the augment blood sugar concentration results in renal 

damage. Research carried out by Anjanaeyulu et al -2004 had noticed that elevated urea and 

serum creatinine in diabetic rats indicates progressive kidney damage[20]. 

Study observations found that blood glucose concentration, plasma creatinine and urea 

concentrations were noticed to be greater in type 2 DM subjects [21],[22],[23]. This showed 

that increased plasma creatinine and urea levels in diabetic patients would indicate a pre-renal 

disorder. A Saudi study carried out by Abdulrahman Aldukhayl in 2017 showed a comparison 

between many Arabian countries in regards to the prevalence of diabetic nephropathy clarifying 

that Iraq had a medium prevalence of DN while UAE had the highest prevalence when Bahrain 

had the lowest[24]. 

This study outcome showed that poorly controlled levels of blood sugar would cause rising 

levels of blood urea which would increase the probability of the patients suffering from diabetic 

nephropathy. This agrees with the results of previous study findings which found that 

hyperglycemia is the main reasons for progressive kidney damage [25]. All of the serum 

creatinine and blood urea were greater (although insignificantly which may because of the small 

sample size of this study) in males than females. The same finding was reported by an Iraqi 

study conducted by Ali A Ali 2013 [26]. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Aldukhayel%20A%5BAuthor%5D&cauthor=true&cauthor_uid=28293155
http://www.sjkdt.org/searchresult.asp?search=&author=Ali+Abdalkader+Ali&journal=Y&but_search=Search&entries=10&pg=1&s=0


This finding might be correlated with elevated blood sugar in male subjects. The greater levels 

of fasting blood levels of glucose in male subjects over the female patients in our present study 

indicate low control of hyperglycemia in males that is concerned with an indicator for diabetic 

nephropathy (DN). These findings can be interpreted that strict control of hyperglycemia 

decreases the danger of nephropathy and also other complications of diabetes. 

   

5  Conclusion 

 
One of the ways to prevent chronic kidney failure is to control the level of blood glucose which 

assists the prevention of progressive kidney impairment as well as diabetic nephropathy. To 

prevent the development of diabetes mellitus into diabetes nephropathy there is a need to 

monitor the serum urea and creatinine are easy biomarkers that are obtainable in proteinuria 

patients if the microalbuminuria viewing measure cannot be carried out. The present study 

concluded that the levels of blood urea and serum creatinine are effortless tests helping in 

diabetics that are inadequately controlled for assessing kidney function. 

 

6  Recommendations 
 

Good control of blood sugar levels is necessary to prevent the development of kidney 

nephropathy in patients. We suggest a larger population for the next research for exact results. 
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