
American Journal of Drug Delivery and Therapeutics                                   www.pubicon.net 

American Journal of Drug Delivery and Therapeutics                                   www.pubicon.net  

                                                                                                                                                    Original Article    

Assessment of hs-CRP with Serum Urea in 
Type-2 Diabetic Patients in Pokhara, Nepal 

Jay Prakash Sah*1, Chandra Kant Yadav1 and Dipendra Kumar yadav2 

1Department of Medical Laboratory Science, School of Health and Allied Sciences, Pokhara 
University, Lekhnath -12 Kaski, Nepal 
2Department of Public Health, School of Health and Allied Sciences, Pokhara University, Lekhnath -
12 Kaski, Nepal 

 
ABSTRACT 

High-sensitivity C-reactive protein (hs-CRP) is an acute phase 
protein produced as a marker of inflammation. It may play role as 
predictor of inflammation in patients with type 2 diabetes. The aim of 
this study was to estimate blood hs-CRP and urea level and also to 
determine association between them. 
The relationship between inflammation and blood urea level in type- 
2 diabetes mellitus has not yet been reported in Nepalese population. 
So a quantitative laboratory based, descriptive, analytical study were 
done by enrolling 89 type 2 diabetic patients conducted at Tertiary 
Care Hospital. We analyzed serum concentrations of high sensitive 
C-reactive protein (hs-CRP), urea, blood glucose and family history 
of the patients. In our study, we found the significant association 
between serum hs-CRP and Serum Urea level (P values<0.01).We 
also found a significant association between serum hs-CRP and 
Blood Glucose level (P values=0.01). Furthermore, serum hs-CRP 
was not correlated with both family history of patients (P >0.197) and 
sex( P>0.265). 
This study concludes that the increase in serum hs-CRP value in type 
2 diabetic patients increases the risk of diabetic nephropathy and thus 
increase the value of serum urea level. And there is no correlation of 
serum hs-CRP and urea level with the risk factors especially sex and 
family history of type 2 diabetes. 
The significance of these findings is a new diagnostic tool for early 
screening of diabetic nephropathy in type 2 diabetic patients to 
prevent from further complication. 

Keywords: Blood urea, High sensitivity C-reactive protein, Type 2 
diabetes. 
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INTRODUCTION

Diabetes mellitus, is a clinical 
syndrome characterized by hyperglycemia, 
that mainly occurs due to impaired insulin 
secretion and its function.1 Type 2 diabetes 
usually occurs in adult over 35 years old.1,2 
The risk factors for type 2 diabetes are 
obesity, poor diet, sedentary lifestyle, 
increased age, family history and metabolic 
syndrome.1  Although diabetes mellitus is a 
metabolic disease, it may lead to coronary 
artery disease (CAD), peripheral vascular 
disease (PVD) and Cerebro-vascular disease 
(CVD).5 Indeed CAD accounts for more 
than 50% of the mortality among type 2 
diabetic subject.14  There are  a number of 
several metabolic defects like dyslipidemia, 
hyperuremia, hyperuricamia, hypertension 
which have been shown to predict 
complication in type 2 diabetes.35  Excess 
cholesterol can be deposited in blood vessel 
walls that can lead to atherosclerosis and 
cardiovascular disease.27, 31 In the same way,  
high blood urea indicate the abnormality of 
kidney function.22 Factors such as age, sex 
and genetic factor influence serum urea level 
in diabetic patients. Certain aspects of the 
lifestyle including diet, physical activity, 
diabetes control level, alcohol consumption, 
smoking status also affect the serum urea in 
diabetic patients.4,14,19 Abnormal blood urea 
is the symptom of Nephropathy. Therefore, 
there is a need for early detection of 
Nephropathy.4 

CRP is an acute-phase reactant 
belonging to the pentraxin family. It is 
almost exclusively produced in the 
hepatocytes under the control of cytokines.16 
The major functions of CRP include binding 
to various ligands on damaged tissue 
followed by propagation of both anti- and 
proinflammatory effects.6-12 Recent evidence 
indicates that CRP plays an active role in 
atherosclerosis27. 

Hyperglycemia is an associated 
factor for increment of serum CRP levels, in 

uncontrolled type-2 diabetic subjects.7 In 
one study, it was reported that elevated 
serum high sensitive C-reactive protein (hs-
CRP) level increased diabetic risk up to 2.7 
times. And it is an earlier inflammatory 
biomarker which has been reported to be 
associated with diabetes, CAD, nephropathy 
and End stage renal disease.8 

Therefore, it can be anticipated that 
serum urea level can be associated with 
higher levels of serum CRP and activation 
of inflammatory pathways in progression of 
renal and cardiovascular atherosclerotic 
diseases. Accordingly, we carried out a 
study on patients with type 2 DM to 
investigate the relationship between serum 
hs-CRP and serum urea level as a marker of 
kidney damage. 

 
MATERIALS AND METHODS 

Study design 
The study design was descriptive 

cross sectional hospital based study. A total 
of 89 type- 2 diabetic patients attending the 
outpatient and inpatient department of 
Manipal Teaching Hospital, Pokhara, Nepal 
have been screened for serum urea, hs-CRP 
after obtaining informed consent. Detailed 
interview by using a structured 
questionnaire was also documented. The 
study was approved by the Institutional 
ethical committee on human research. 
Patients with Type I Diabetic Patients, 
Patients <30 years, Gestational Diabetes, 
Muscular Dystrophy, Dehydration, 
Pyelonephritis, Urinary tract obstruction, the 
diseases due to other than diabetes were 
excluded from the study. 

 
Blood collection & Biochemical assay 

Blood samples were taken in the 
morning after 12 to 14 hours overnight 
fasting subjects. Blood sample were 
collected in sterile tubes, centrifuged at 1500 
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rpm for 10 minutes and serum was stored at 
4°C or further stored at -80°C until assayed. 
Fasting Blood Glucose (FBG) and 
Postprandial (PPBG) level were measured 
by an enzymatic GOD-POD method.26 
Serum Urea level was estimated by standard 
enzymatic urease method22. All chemicals 
and reagents of excellent quality obtained 
from Tulip Company Ltd, India. And marker 
of inflammation high sensitivity C-reactive 
protein (hs-CRP) was measured by solid 
phase Sandwich Enzyme Linked 
Immunosorbent Assay Method.7 

The data collected were entered in 
Microsoft Excel and checked for any 
inconsistency. The Pearson correlation 
coefficient was used to find out the 
correlation between Serum Urea with hs-
CRP. The value of p<0.05 was taken as 
significant. All the analysis was carried out 
by using SPSS 15.1 version. 

 
RESULTS 

A total of 89 patients were enrolled 
in the study. Among them 51 were male and 
38 were female patients of the age ranging 
from greater than 30 to 72 years. Based on 
serum urea estimation, 80 diabetic patients 
had normal serum urea level and 9 patients 
had high urea level. Similarly, serum hs-
CRP was significantly higher in all diabetic 
patients but nearly 50% diabetic patients 
were found to be at low risk when classified 
the patients on the basis of serum hs-CRP 
level as Low risk=<2mg/L, Moderate 
risk=2-6mg/L, High risk=>6 mg/L (This 
classification is on the basis of American 
Diabetic association). 

Table 1, shows that out of 89 samples 
analyzed, 80 patients have normal urea level 
and 9 patients have high value. 29 have 
normal fasting plasma glucose level. On the 
other hand, 60 samples have high fasting 
plasma glucose level. Similarly, 22 patients 
are at the high risk of diabetic nephropathy 
(hs-CRP value above 6mg/L), 44 patients are 

at low risk (hs-CRP value less than 2mg/L) 
and 23 patients are at moderate risk (serum 
hs-CRP value between 2mg/L-6mg/L). 

 
*2-tailed P value is significant at the 0.01 
level 

Table 2, shows the significant 
correlation between values serum hs-CRP 
with the fasting plasma glucose of the 
patients. P value between serum hs-CRP and 
serum urea was found to be significantly 
correlated (γ=0.445, p< 0.01). And serum hs-
CRP and fasting plasma glucose were also 
significantly correlated (γ= 0.258, p=0.01). 

Table 3, shows that there is no 
significant association of serum urea with the 
other risk factors like sex, family history of 
diabetic nephropathy. 

Table 4, shows that there is no 
association of serum hs-CRP with the other 
risk factors like family history and sex of 
Diabetic nephropathy. 

 
DISCUSSION 

In several studies, it has been reported 
that there is a clear association of serum urea 
with high levels of acute-phase marker C-
reactive protein (CRP) in diabetic patients8,25. 
CRP is an inflammatory marker reflected by 
high serum level in low grade inflammation. 
It is produced by the macrophages in the liver 
and adipocytes and is integrated in the acute-
phase response pathways20, 21. CRP may play 
an important role in induction of serum urea 
level which is the indicative of diabetic 
nephropathy. So Serum urea estimation along 
with CRP is a strong predictor for 
development of clinical diabetic nephropathy 
and their early diagnosis may help to prevent 
the further progression of kidney disease. (See 
figure 1.) 

Therefore, in order to support for the 
detection of diabetic nephropathy, we tried to 
find a relation between hs-CRP and serum 
Urea level. 
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Sugam S et al found that diabetic 
patients have high serum urea in compare to 
non-diabetic patients. They reported that 18 
out of 103 diabetes samples have high urea 
level.  An another study also showed that  the 
increase in mean values of serum urea 
i.e.136.03 ± SD 74.6 mg/dl in kidney disease 
patients with Diabetes mellitus23. We also 
found the similar result. 

In our study, we found the significant 
increase in serum hs-CRP level and strong 
association between serum hs-CRP and 
Serum Urea level. Our finding was also 
strongly correlated with the finding obtained 
by Salim Jasim Khalaf 26. On the other hand, 
we found there is no significant association of 
family history and sex with serum hs-CRP 
level but some reports have shown a strong 
correlation among them25. In the same way 
we found insignificant correlation between 
family history and sex with blood urea level 
in diabetic patients. 

 
CONCLUSION 

This present descriptive, analytical, 
quantitative study carried out in 89 type 2 
diabetic patients conducted at Manipal 
teaching Hospital, Pokhara Nepal has clearly 
shown that serum hs-CRP level is 
significantly correlated with serum urea level 
in type 2 diabetes. It indicates that the 
increase in serum hs-CRP value in type 2 
diabetic patients increases the risk of diabetic 
nephropathy and thus increases the value of 
serum urea level. This study has also shown 
that serum hs-CRP and blood urea are not 
significantly correlated with risk factor like 
sex and family history of type 2 diabetes. 

Therefore, these findings may 
influence policies to choose association of hs-
CRP and serum urea level study for early 
screening of diabetic nephropathy in type 2 
diabetic patients to prevent from further 
complications. 
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Table 1. Serum urea, blood glucose and serum Hs CRP level in diabetic patients 
 

Parameters 
Patients 

having low 
value (%) 

Patients having 
normal 

Values (%) 

Patients 
having high 
Values (%) 

Total 
Patients 

(%) 
Normal Range 

Serum Urea 0 89.88 10.11 100 15-45 mg/dl 

Fasting Plasma 
Glucose 

0 32.58 67.41 100 70-110mg/dl 

Serum hs-CRP 
49.3(Low 

risk) 
25.84 

(Moderate risk) 
24.71 

(High risk) 
100 

Low risk=<2mg/L 
Moderate risk 2-

6mg/L 
High risk=>6 mg/L 

 
Table 2. Correlations of serum hs-CRP level with serum urea, fasting plasma glucose level of 

diabetic patients 
 

Parameters Serum Urea level Fasting plasma glucose 

Serum hs-CRP of the patients (γ) 
Spearman’s correlation coefficient 

0.445 0.258 

2 tailed P value 0.001** 0.014** 

Total Number of sample 89 89 

 
Table 3. Correlation of serum urea level with risk factors of diabetic nephropathy 

 

Variables 
High serum 

Urea (>45mg/dl) 
Low Serum Urea 
level (<15mg/dl) 

Normal Serum urea 
level (15-45mg/dl) 

Chi Square 
test 

P values 

Family History  

1.025a 0.599 Yes 7(14.3%) 1(2.0%) 41(83.7%) 

No 3(7.5%) 1(2.5%) 36(90.0%) 

Sex  

4.857a 0.08 Male 8(15.7%) 0(0.0%) 43(84.3%) 

Female 2(53%) 2(53%) 34(89.5%) 

 
Table 4. Correlation of serum hs-CRP level with risk factors of diabetic nephropathy 

 

Variables 
Serum hs- CRP 
level (>6mg/l) 

High 

Serum hs- CRP level 
(<0.5mg/l) 

Low 

Serum hs- CRP 
level (<2mg/l) 

Normal 

Chi Square 
test 

P values 

Family History  

3.254a 0.197 Yes 14(28.6%) 20(40.8%) 15(30.6%) 

No 8(20%) 24(60%) 8(20.0%) 

Sex  

2.656a 0.265 Male 11(21.6%) 29(56.9%) 11(21.6%) 

Female 11(28.9%) 15(39.5%) 12(31.6%) 
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Figure 1. Correlation between hs-CRP and serum urea in type II diabetic patients 
(P<0.01, γ= 0.445) 




