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ABSTRACT 
Introduction: Complications of diabetes mellitus include problems that develop rapidly (acute) or over time (chronic) 
and may affect many organ systems. Hence, the present study was carried to study to evaluate albuminuria (both micro and 
macro) in type2 diabetes and its association with kidney function and fundus changes. Material and Methods: The present 
analytical study was carried out among 100 diabetic patients who were enrolled in two groups; group A consisted of 50 

diabetic patients with albuminuria and group- B comprised of 50 diabetics without albuminuria. A fasting sample of blood 
was drawn after an overnight fast of 10 hours and samples were collected in the early morning after an overnight fast for 
required investigations. Student’s t test was used to compare the means of continuous variables and X2 test was used to 
compare proportions. Results: Serum creatinine and blood urea values were found to be significantly higher in the group 
A compare to group-B (p value= <0.0001). Patients with albuminuria have a higher prevalence of NPDR and NPDR with 
maculopathy compared to those with normo-albuminuria. Specifically, 16% of patients with Group-A, (albuminuria) 
have NPDR compared to only 4% of patients with Group- B(normo-albuminuria). Similarly, 10% of patients with 
albuminuria have NPDR with maculopathy, while no patients with normo-albuminuria have this complication. The Chi-
square value of 11.686 and the p-value of 0.008. Conclusion: The correlation analysis showed a strong positive correlation 

between creatinine and albuminuria. Overall, these findings emphasize the importance of early detection and management of 
albuminuria in patients with type 2 diabetes, as it may indicate the development of diabetic nephropathy and other 
complications such as retinopathy. 

Keywords: Albuminuria; Diabetes mellitus type 2; Retinopathy. 
This is an open access journal, and articles are distributed under the terms of the Creative Commons Attribution-Non 
Commercial-Share Alike 4.0 License, which allows others to remix, tweak, and build upon the work non-commercially, as 
long as appropriate credit is given and the new creations are licensed under the identical terms. 

 

INTRODUCTION 

Diabetes is one of the most common non-

communicable diseases globally and there is evidence 

that it is an epidemic in many developing and 

developed countries, thus posing a serious threat to be 

met in the 21st century. DM is proving to be a global 

public health burden as this number is expected to 
rise to another 200 million by 2040.1 

Complications of diabetes mellitus include problems 

that develop rapidly (acute) or over time (chronic) 

and may affect many organ systems. The 

complications of diabetes can dramatically impair 

quality of life and cause long- lasting disability. 

Overall, complications are far less common and less 

severe in people with well-controlled blood sugar 

levels.2,3 Some non-modifiable risk factors such as age 

at diabetes onset, type of diabetes, gender and genetics 

may influence risk. Albuminuria in type 2 diabetes 

mellitus may be secondary to factors unrelated to 

diabetes mellitus such as hypertension, congestive 

heart failure, prostate disease, or infection.4,5 

On the other hand, there is a strong relationship 
between type 2 diabetes mellitus (T2DM) and fundus 

changes. Fundus changes, also known as diabetic 

retinopathy, occur due to damage to the blood vessels 

in the retina of the eye, caused by high levels of blood 

glucose. The risk of developing diabetic retinopathy 

increases with the duration of diabetes, poor glycemic 

control, hypertension, and dyslipidemia.6 Hence, the 

present study was carried to study to evaluate 
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albuminuria (both micro and macro) in type2 diabetes 

and its association with kidney function and fundus 

changes. 

 

MATERIAL AND METHODS 
The present cross sectional analytical study was 

carried out among 100 diabetic patients admitted in the 

department of General Medicine, MGM Medical 

College & LSK Hospital, Kishanganj, Bihar over a 

period of 24 months after obtaining ethical clearance 

from  the Institute Ethics Committee. 

Patients aged above 30 years to 70 years, of both  

genders were enrolled in two groups; group  A 

consisted of 50 diabetic patients with albuminuria and 

group- B comprised of 50 diabetic without 

albuminuria. Written informed consent was obtained 

from all the patients before enrolling them for the 
study.  Inclusion criteria comprised of patients of type 

2 diabetes of either sex (male/female) and all patients 

with  FPG >126mg/dl and HbA1C >6.5. Age and sex 

matched controls were included in the study. 

Exclusion criteria consisted of not consenting patients, 

patients in pre diabetic range of blood glucose and 

non-diabetic patients with proteinuria, pregnant 

woman, hemoglobinopathies and those with age above 

75 years. Diagnostic criteria comprised of FBS >/= 

126mgdl, 2 hour plasma glucose >/=200mg/dl during 

OGTT, RBS >/=200 mg/dl with symptoms and or 
HBA1C >6.5%. Complete medical history and 

physical examination was carried out. Laboratory 

Investigations comprised of urine albumin, blood 

sugar testing and HbA1C level. Fundus examination 

was conducted in ophthalmology department.  

A preoperative evaluation was carried out in all 

patients with demographic data like age, gender, 

weight and detailed clinical history, physical 
examination including, associated medical co-

morbidities, and current medications. A total of 100 

patients of type 2 DM meeting the inclusion and 

exclusion criteria were enrolled in the study. In all 

study patients, a complete clinical workup was done 

including height, weight, and body mass index. The 

body mass index was calculated and expressed as 

kg/m2. The blood pressure was recorded in the right 

upper arm in the sitting posture, after a five minutes 

rest. A fasting sample of blood was drawn after an 

overnight fast of 10 hours and the samples were 

collected in the early morning after an overnight fast 
and above-mentioned investigations were conducted.  

Urine creatinine was determined by Jaffe's reaction. 

Urine microalbumin in concentration was measured 

using commercially available immunoturbidometric 

assay kits. 

Statistical analysis was carried out with the help of 

Statistical package for the social sciences (SPSS) 

version 19 for windows package (Chicago, IL, USA). 

The description of the data was done in form of mean 

±standard deviation (SD) for quantitative data while in 

the form of % proportion for qualitative (categorical) 
data. p<0.05 will be considered significant. Student’s t 

test was used to compare the means of continuous 

variables and X2 test was used to compare proportions. 

 

RESULTS 

Table 1: Sex distribution among two groups 

 

Sex 

Group-A (Albuminuria) 

(n=50) 

Group- B (Normo- 

albuminuria) (n=50) 

 

p value 

Frequency Percentage Frequency Percentage 

Male 35 70.0 28 56.0 Chi-square- 2.1021 

P value- 0.147 Female 15 30.0 22 44.0 

Total 50 100.0 50 100.0 

 

The table 1 presents the sex distribution of patients in two groups. Male were predominantly higher than female. 

In Group-A (Albuminuria), 70% of patients are male, while in Group-B (Normo-albuminuria), 56% of patients 

are male. The chi-square test with a p-value of 0.147 indicates no statistically significant difference in sex 

distribution between the two groups. 

 

Table 2: Relationship between albuminuria and Kidney Function parameters in Type 2 DM patients 

among two groups 

 

Variables 

Group-A (Albuminuria) 

(n=50) 

Group- B (Normo- 

albuminuria) (n=50) 

 

p value 

Mean ±SD Mean ±SD 

Blood Urea (mg/dl) 57.42 ±8.86 47.04 ±3.28 <0.0001 

Serum Creatinine(mg/dl) 1.70 ±0.38 0.94 ±0.22 <0.0001 
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Figure1: Relationship between albuminuria and Kidney Function parameters in Type 2 DM patients 

among two groups 

 
Relationship between albuminuria and kidney function parameters i.e. blood urea and serum creatinine levels 

is presented in table 2 and figure 1. Serum creatinine and blood urea values were found to be significantly 
higher in the group A compare to group-B (p value= <0.0001). 

 

Table 3: Relationship between albuminuria and fundus changes in Type 2 DM patients among two 

groups 

Microvascular Complications Group-A (Albuminuria) 

(n=50) 

Group- B (Normo- 

albuminuria) (n=50) 

Frequency Percentage Frequency Percentage 

NPDR 8 16.0 2 4.0 

NPDR with 

Maculopathy 

5 10.0 0 0.0 

Proliferative 

Retinopathy 

3 6.0 1 2.0 

No Changes 34 68.0 47 96.0 

Total 50 100.0 50  

Statistical Inferences Chi-square value- 11.686 

P value- 0.008 

The table 3 indicates that there is a significant relationship between albuminuria and fundus changes in Type 2 

DM patients. Patients with albuminuria have a higher prevalence of NPDR and NPDR with maculopathy 

compared to those with normo-albuminuria. Specifically, 16% of patients with Group-A, (albuminuria) have 

NPDR compared to only 4% of patients with Group- B(normo-albuminuria). Similarly, 10% of patients with 

albuminuria have NPDR with maculopathy, while no patients with normo-albuminuria have this complication. 

The Chi-square value of 11.686 and the p-value of 0.008. 

 

Table 4: Correlation between albuminuria with Urea and Creatinine in Type 2 DM patients. 

Correlations of Albuminuria with Urea and Creatinine 

 Albumin uria Urea Creatinine 

Pearson Correlation 1 -.004 .591** 

p Value  .978 .000 

No of Cases 50 50 50 

In this table 4, a correlation coefficient of 1 is shown for albuminuria, indicating perfect positive correlation 

with itself. The correlation coefficient for urea is close to 0 (-0.004), indicating no correlation with albuminuria 
(figure 2). The correlation coefficient for creatinine is positive (0.591), indicating a strong positive correlation 
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with albuminuria (figure 3).  

 

Figure 2: Correlation between albuminuria with Urea 

 
 

Figure 3: Correlation between albuminuria with Creatinine 

 
 

DISCUSSION 

Diabetes is characterized by metabolic abnormalities 

and long term microvascular and macrovascular 

complications. With the increase prevalence of 

diabetes, there is a significant increase in the 

microvascular complication like retinopathy, 
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nephropathy, neuropathy, coronary heart diseases and 

cerebrovascular accidents. These microvascular 

complications are linked to the duration of diabetes, 

poor glycemic control and increased BMI. Diabetic 

retinopathy is one of the leading causes of blindness in 
the world that increases the chances of losing sight by 

about 25 times as compared to normal individual.7 

The finding of a significant relationship between 

albuminuria and fundus changes in Type 2 DM 

patients is consistent with several previous studies. A 

study by Pugliese et al8 found that patients with 

albuminuria had a significantly higher prevalence of 

diabetic retinopathy compared to those with normo-

albuminuria, and the severity of retinopathy 

increased with the severity of albuminuria. Similarly, 

another study by Geng W et al reported a significant 

association between albuminuria and the prevalence 
and severity of diabetic retinopathy.9 The positive 

correlation between creatinine and albuminuria is 

consistent with previous studies. Albuminuria is a 

well-established risk factor for the development and 

progression of diabetic nephropathy, and increased 

albuminuria levels are associated with increased serum 

creatinine levels.10,11  

Microalbuminuria (defined as urinary albumin 

excretion of 30-300 mg/day, or 20-200 µg/min) is an 

earlier sign of vascular damage. It is a marker of 

general vascular dysfunction and nowadays is 
considered a predictor of worse outcomes for both 

kidney and heart patients. There is a significant 

correlation between blood pressure and 

microalbuminuria.12 The causes of microalbuminuria 

include short term hyperglycemia, exercise, urinary 

tract infections, marked hypertension, heart failure, 

acute febrile illness, dehydration. Some others 

condition that damage glomerulous causes 

microalbuminuria and then progress toward 

microalbuminuria to proteinuria. Such conditions 

are hypertension, diabetes, vasculitis etc.13,14 Hence, 

the present study aimed to the prevalence of 
microalbuminuria among persons with Type 2 

Diabetes Mellitus and evaluates its role as a risk factor 

for the presence of micro and macrovascular 

complications. 

The present study found that relationship between 

albuminuria and kidney function parameters i.e., 

blood urea and serum creatinine levels and it was 

found to be significantly higher in the group A 

compare to group B (p value= <0.0001). 

Microalbuminuria could be taken also, as an indicator 

of insulin resistance and of the increased renal and 
cardiovascular risk associated with metabolic 

syndrome. Renal involvement is a pivotal 

development in diabetes and microalbuminuria is 

generally the first clinical sign of renal dysfunction in 

diabetics. It is demonstrated that cardiovascular and 

renal risk is elevated even in the high normal range of 

microalbuminuria (below 30 mg/day). 12 

Ninomiya T et al15 also reported that high albuminuria 

and kidney function independently predict 

cardiovascular and renal outcomes among patients 

with type 2 diabetes. Diabetic nephropathy occurs in 

as many as 30% of type I diabetes mellitus patients 

and 25% of type II diabetes mellitus patient. It is a 

dreaded disease with progressive and continuous 
deterioration in glomerular function. In the early phase 

of diabetic nephropathy, there is a rise in urinary 

excretion of albumin i.e., microalbuminuria which is 

detectable only by use of sensitive assay for urinary 

albumin. At this stage, urine is negative for 

macroalbumin and renal function is normal by 

standard clinical tests. The presence of 

microalbuminuria precedes the development of overt 

diabetic nephropathy by 10 to 15 years. It is at this 

stage that one can hope to reverse diabetic 

microvascular complications and prevent its 

progression. In type 2 diabetic patients, 20-40% with 
microalbuminuria progress to overt nephropathy and 

20 years later, approximately 20% develop end stage 

renal failure.16.Diabetic Retinopathy is responsible for 

4.8% of the 37 million cases of blindness throughout 

the world.7 The concordance of microalbuminuria and 

diabetic retinopathy has well reported in type 1 

diabetes; however, for type 2 diabetes, there is paucity 

of data. 

 

CONCLUSION 

The correlation analysis showed a strong positive 
correlation between creatinine and albuminuria. 

Overall, these findings emphasize the importance of 

early detection and management of albuminuria in 

patients with type 2 diabetes, as it may indicate the 

development of diabetic nephropathy and other 

complications such as retinopathy. 
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