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INTRODUCTION

Diabetes Mellitus is a disease of metabolic dysregulation, 

causing long-term complications. The complications that are 

specific to diabetes mellitus include Retinopathy, Nephropathy, 

and Neuropathy. These are microvascular complications and 

cause serious morbidity[2]. 

Microalbuminuria arises from the increased passage of 

albumin through the glomerular filtration barrier. This requires 

ultrastructural changes rather than alterations in glomerular 

pressure or filtration rate alone. The loss of systemic 

endothelial glycocalyx (a protein-rich surface layer on 

endothelium) in diabetics suggests that damage to this layer 

represents this missing link. Reactive oxygen species, 

inflammatory cytokines, and growth factors are the key 

mediators of endothelial dysfunction, which is the most likely 

initiating step in diabetic microalbuminuria[3].

The study published in 2022, from Karnataka, India, confirmed 

that the incidence of microalbuminuria increases with the 

duration of diabetes and poorly controlled blood sugar levels. 

Ankle-brachial index, Pulse wave velocity, and Augmentation 

index are simple reliable, and non-invasive methods that can be 

used for the screening of vascular complications[4].

The India Microalbuminuria Survey 2023, was a large 

multicentric cross-sectional, national survey to understand the 

prevalence of microalbuminuria in Indian hypertensive 

patients with concomitant type-II diabetes mellitus. The study 

was a subset analysis which included 992 patients from 121 

centres across India. The study reported a high prevalence of 

microalbuminuria in Indian patients with hypertension and 

concomitant type II diabetes mellitus. Hence early recognition 

of renal dysfunction through detection of microalbuminuria 

and to start the treatment without delay will confer future 

protection from end-stage renal disease as well as hypertension 

and its complications in type-II diabetes mellitus. 

MATERIALS AND METHODS:

This cross-sectional study was done in the Central Laboratory, 

the General Medicine OPD and Diabetes clinic, SVRRGGH, 

Tirupati. Approval to conduct the study was obtained from the 

Institutional Ethics Committee and study was conducted 

among newly diagnosed patients of type II diabetes mellitus, 

who are willing to participate on their own will, who satisfied 

the inclusion criteria, and who did not have any reason to be 

excluded as in exclusion criteria. The study was conducted on 

150 newly diagnosed Diabetes Mellitus type II patients. 

Diagnostic criteria for Diabetes Mellitus were taken according 
6 7to ICMR  and WHO  Criteria. Microalbuminuria and 

8 Macroalbuminuria, according to ADA  criteria. The 

individuals included in the study were in the age group 18 years 

and above, whose diagnosis of diabetes mellitus type II was 

already made by all the three glycemic parameters, (fasting 

plasma glucose, postprandial plasma glucose, and glycosylated 

hemoglobin) in the central laboratory of the hospital. The 

diagnosis duration was within one week compulsorily. 

Individuals of all genders residing within the geographical 

boundaries of India and without co-morbidities like hepatic,  
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renal, or cardiovascular disorders. The exclusion criteria were 

delineated to exclude age less than 18 years Type I Diabetes 

Mellitus, Gestational Diabetes and other Secondary Diabetes 

Mellitus, known, pre-existing hepatic, renal, or cardiovascular 

disease, proteinuria due to other causes and refusal to participate.

Clinical examination included height, weight and Blood 

Pressure. Body Mass Index calculated.  Fasting plasma glucose 

and two hours postprandial plasma glucose, glycosylated 

haemoglobin, Urinary Albumin: Creatinine Ratio are done.

Plasma glucose done by Glucose Oxidase- hydrogen peroxide 

method[19]. taking fasting plasma glucose ≥126 mg/dl after 

overnight fasting and two hours postprandial plasma glucose ≥ 

200 mg/dl as diagnostic values. Glycosylation haemoglobin 

done by enzymatic assay method[10] with HbA1C ≥ 6.5% as 

diagnostic value. In this study, the patients fulfilling all three 

criteria of fasting and postprandial plasma glucose and HbA1C 

were included. 

Urine Albumin Creatinine Ratio done by Sulfosalicylic acid 

turbidimetric analysis[11]. 

UAE (Urinary Albumin Excretion) 30 to 299 mg/24 hours, or 

UAE 20 to 199 microgram/minute, or UACR (UACR=Urinary 

Albumin: Creatinine ratio) 30 to 299 microgram Albumin per mg 

Creatinine in the spot urine on any two out of three urine 

collections is considered as Microalbuminuria[12].

 UAE ≥ 300 mg/24 hours, or UAE ≥ 200 microgram/minute or 

UACR ≥ 300 microgram Albumin per mg Creatinine in any of 

the collected urine samples is taken as macroalbuminuria

The UACR concept ]. is used in this study for virtue of its [13

convenience and simplicity to eliminate the effect of the 

concentration status of urine. 

SPSS (Statistical Package for Social Sciences) software for 

Windows Version 22.0, Released in 2013. Armonk, New York: 

IBM Corp, was used to perform statistical analysis.  Descriptive 

analysis of all the explanatory and outcome parameters was done 

using frequency and proportions for categorical variables, 

whereas Mean & Standard Deviation for continuous variables. 

Point estimate and 95% CI were calculated. Chi-Square Test was 

used to find out the Incidence of Microalbuminuria. Mann-

Whitney Test was used to compare the Glycaemic Parameters 

based on the Incidence of Microalbuminuria among study 

subjects. Receiver operating characteristic curve (ROC) analysis 

was performed to predict the Microalbuminuria using Glycaemic 

Parameters among study subjects. The level of significance was 

set at P < 0.05.

OBSERVATION AND RESULTS:

Among the 150 subjects, more than 95% of the subjects were 

diagnosed within three days of the study. (Table 1). The mean 

fasting plasma glucose was 156.22 ± 28.27 with the range of 128 

to 290 mg/ 100 ml. The mean post prandial plasma glucose was 

249.65 ± 50.04 with the range of 201 to 451 mg/ 100 ml. The 

mean glycosylated haemoglobin was 7.66 ± 1.01 with the range 

of 6.7 to 12.4% The mean UACR was 12.73 ± 30.32 with the 

range of 0 to 150 mcg/mg. (Table 2). All the glycaemic 

parameters were significantly higher in subjects with 

microalbuminuria as compared to subjects without microalbu-
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Table 1

Table 1. Distribution of duration of diagnosis of Diabetes  Mellitus Type -II, 

among study subjects  

Variable  Category  N % 

Duration  Same Day  79 52.7%  

1-3 Days  66 44.0%  

4-5 Days  5 3.3%  

 Table 2

Note: UACR - Urine Albumin: Creatinine Ratio (mcg Albumin/ mg Creatinine)

Table 3

Table 3. Comparison of mean values of Glycaemic Parameters based on the Incidence 

of Microalbuminuria among study subjects using Mann Whitney Test . 

Parameters Microalbuminuria N Mean SD Mean Diff p-value 

FPG Present 16 213.75 33.02 
64.40 <0.001* 

Absent 134 149.35 18.07 

PPPG Present 16 356.50 57.58 
119.61 <0.001* 

Absent 134 236.89 29.90 

HbA1c Present 16 9.86 1.28 
2.45 <0.001* 

Absent 134 7.40 0.57 

 * - Statistically Significant

Graph:1
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Table 2. Rate of Bone Healing

Graph:3

Graph:2
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Table 4

DISCUSSION

The incidence of microalbuminuria in the study was found to 

be 10.7%. All the glycaemic parameters were significantly 

higher in those subjects with microalbuminuria as compared to 

those without microalbuminuria. The difference is statistically 

significant at p < 0.001. Thus, this study confirms and 

establishes the previous observations of earlier researchers. 

The need is thus felt for aggressive and effective awareness and 

screening programs at the community level. Strict control of 

glycaemic parameters is required for the prevention of 

complications, which can be potentially predicted by the 

presence of microalbuminuria.

In a study at Haveri, Karnataka in 2021, Rashmi GS et al. 

Compared the type 2 diabetes mellitus subjects with the healthy 

controls. They found statistically elevated levels of FBS, 

PPBS, and HbA1C in the diabetics. The glycosylated 

haemoglobin  pos i t i ve ly  cor re la ted  w i t h  ur inary 

microalbuminuria. The study concluded that continuous 

monitoring of HbA1C and urinary albumin excretion were 

useful for the progression and treatment of patients with 
14diabetes mellitus type II.  The results of this study clearly 

establish the need for aggressive and effective Diabetes 

Mellitus awareness and screening programs at the community 

level. 

CONCLUSION

The incidence of microalbuminuria in newly diagnosed 

patients of type II diabetes mellitus was 10.7%.  All the 

glycaemic parameters were significantly higher in those 

subjects with microalbuminuria as compared to those without 

microalbuminuria. The difference is statistically significant at p 

< 0.001. It was found that the predictive value of HbA1c for a 

cutoff set at > 8.1% has the best chance of correctly predicting 

microalbuminuria with a sensitivity of 93.8 and specificity of 

92.2 (95% Confidence Interval) at a p-value of < 0.001 which is 

highly significant statistically.
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