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Abstract

As a result of defects in insulin secretions, insulin actions or both, the glucose level raised in blood and it can lead
to hyperglycaemia, and consistent hyperglycaemia leads to the Diabetes mellitus that is metabolic syndrome. There
are two types of Diabetes mellitus, Type | Diabetes mellitus and type Il Diabetes mellitus. The most common is Type
Il Diabetes mellitus and the patients who suffers from type Il Diabetes mellitus their renal function will eventually
have progressive deterioration. Neuropathy is most common life-threatening complication in Diabetes; it can lead to
uraemia and death which is treated by Dialysis and renal transplantation. There are also some other complications
like retinopathy, cardiovascular diseases etc. Our aim in this study was to Determine Microalbuminuria and HbA1c
level in Diabetic Patients. To find association of hyperglycaemia and HbA1c level on the basis of defined
parameters. To compare the urine microalbumin value of the patient having good control of HbA1c with the urine
microalbumin value of the patients with uncontrolled HbA1c level. 100 samples were included in study. We have
analysed HbA1c level in blood and micro albumin in urine. All the patients that had HbA1c level more than 6.0 and
suffering from type Il diabetes mellitus were included in study. 80 patients of type 2 diabetes mellitus which have
mean HbA1c level of 10.309%, mean urine Albumin 105 mg/dl (normal less than 20 mg/dl). The main objective of
study by finding the relationship of diabetes with urine albumin of the body. We can estimate the possible threat of
renal failure in patients with type Il diabetes. Microalbuminuria showed little or no concern with age and highly
concerned with HbA1c level of type Il diabetic patients. Overall males were more prone to Microalbuminuria

according to our findings.
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Introduction

DM is metabolic syndrome having worldwide distribution and it is
characterized by hyperglycaemia and impaired insulin metabolism [1].
Due to kidneys damage in type II diabetes mellitus there are proteins
present in urine, and urine microalbumin test is a test to detect very
small levels of a blood protein (albumin) in your urine, because
albumin is one of the first protein that appears in urine when kidneys
are damaged. (Mayo clinic Report).

According to King et al., the incidence of diabetes is expected to
increase 122% worldwide (from 135 million to 300 million people)
between 1998 and 2025. Out of which type 2 Diabetic patients will be
90%. For more than 25 years ago and until now estimation of
glycocylated hemoglobin (HbAlc) is the gold standard methods in the
diagnosing of chronic hyperglycemia and altered glucose metabolism
6.5% HbAlc levels in diabetes is considered as good control value and
7.5% will be considered at high risk [2-4].

Diabetic nephropathy is characterized by proteinuria. Quantitative
estimation of urinary protein is used for the measurement of degree of
nephropathy and progression of renal failure. In coronary heart disease
proteinuria is associated with diabetes and it also reflects vascular
injury [5]. Above the threshold value of (30-300 mg/day or 20-200

pg/min in 24 hours wurine collection) microalbuminuria is
characterized by secretion of microalbumin in urine [6]. When urine
albumin concentration increases above normal this condition is called
microalbuminuria and it cannot be detectable by dip-stick method,
protein-urea represents high level of albumin which can be detectable.
Total urine protein is also used as a diagnostic tool for nephropathy but
the estimation of urine microalbumin is considered as gold standard
method for the diabetic nephropathy.

Increase micro- and macroalbuminuria, is strong predictive of
higher HbAlc levels gives strong evidence that development of
nephropathy and albuminuria may results due to the poor control on
blood glucose levels. UKPDS data analysis suggested that for a 1%
reduction in HbAlc (HbAlc 7.5-6.6%), there is significantly decrease
in Microalbuminuria and revert to normal than in those who remained
with high HbAlc levels (HbA1lc7.7%) and microalbuminuria or
developed proteinuria (HbA1c8.9) [7]. In this study we have
determined the Correlation between HbAlc and microalbuminuria,
which can lead to diabetic neuropathy in Type II DM [8-17].

Materials and Methods

Study design and duration

This study was cross-sectional and last for the duration of 3 months.
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Setting

The research study was done in the Haematology and Chemistry
Department of Islamabad Diagnostic Center, Islamabad.
Sample size

A total 100 samples were studied.

Sampling technique

Non-probability sampling technique was followed.

Inclusion criteria

All samples with diabetes type II (Insulin Dependent Diabetes
Mellitus) patients were included with HbA1c level>6.0%.

Exclusion criteria

All samples from other type of diabetic and non-diabetic patients
were excluded.

Sample collection and identification

Blood sample of patients suffering from type II diabetes mellitus
were collected in EDTA blood bottle to measure the HbAlc levels.
Urine sample of patients suffering from type II diabetes mellitus were
collected in sterile container to measure the microalbumin levels.

Urine micro albumin analysis

It was very simple test, we have collected random urine samples,
there was not fasting state is required and after collection we have
transported the sample in to the laboratory under sterile conditions
after physical and chemical examination, Micro Albumin Analysis was
done on Architect Ci4100, a state of art Chemistry Analyzer from
Abbot Diagnostics.

Principle
Urine Micro Albumin Analysis of the patients was determined by
spectrophotometrically on Beer-Lambert’s law.

HbAIc analysis

At least 3 ml blood sample were collected in EDTA bottle for the
determination of HbA1C level.

Haemolytic sample, lipemic sample, icteric samples were excluded
from the study. HbAlc have been measured according to standard
protocol by using Architect Ci4100, a state of art Chemistry Analyzer
from Abbot Diagnostic.

Data analysis

Data was analysed by using SPSS version 16. SPSS is short for
statistical package for the social sciences. It was used for statistical
analysis.

Results

Total 100 samples were taken from diabetic type II patients and the
values of HbAlc were high and there are high levels of microalbumin

in urine samples. Results of HbAlc and Micro albumin in urine were
recorded and interpreted. The mean level of HbAlc was 10.309%.

The mean Urine albumin level was 105 mg/dl. Males were more
affected than females. There was strong relationship present between
HbA1c and microalbuminuria.

One sample T-test

It is applied to determine the mean of the age, HbAlc and
microalbuminuria values in selected population by using SPSS
software (Table 1).

Variables 95% Confidence Interval of the
Difference
Mean
Difference Lower Upper
HbA1c (%) 10.309 9.87 10.75
Age (Y) 52.192 49.93 54.45
Microalbuminuria (mg/dL) 105.156 47.95 162.36

Table 1: Mean of the age, HbAlc and microalbuminuria values using
SPSS software.
Gender, HbA1c and microalbuminuria

The blue circle showing male population of the study and green
circle showing female population.
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Figure 1: Relationship present between microalbuminuria and
HbAIlc levels in patients of Type II Diabetes Mellitus.

Mostly males had micro albuminemia above 40 mg/dl and HbAlc
level more than 8%, it is the indication that patients have poor diabetic
control and this is the indication that the strong relationship present
between microalbuminuria and HbAlc levels in patients of Type II
Diabetes Mellitus (Figure 1).

Microalbuminuria in different age group

This chart showing that patients of any age group can be affected by
microalbuminuria either they belong to young and old age. So,
conclusion is that microalbuminuria occurs in any stage of life due to
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kidneys damage especially in diabetic patients who have poor diabetic
control and high HbA1c levels (Figure 2).
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Figure 2: Microalbuminuria in different age group.

Microalbuminuria and HbAlc comparison

This graph bars showing the relationship between HbAlc and
microalbuminuria, in which many patients have HbAlc levels mean
value is 10% and most values are >8% with high levels of
microalbuminuria (Figure 3).
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Figure 3: Microalbuminuria and HbAlc comparison.

Discussion

Patients that have hyperglycaemia they are more prone to the risk of
Diabetes mellitus because of poor control on glucose levels in blood.
This study shows that patients who have poor control on diabetes they
have high HbAlc levels >8% and mean value is >10%. There is one
more finding of the study is that there are high levels of
microalbuminuria in patients that have high HbAlc levels. The mean
value of microalbuminuria is 105 mg/dl, so there is strong relationship
between the HbAlc levels and microalbuminuria in Type II Diabetes
Patients. There should be control on sugar levels in blood that can lead
to hyperglycaemia and then Diabetes mellitus also. Microalbuminuria
occurs in any age group of the patients because of kidneys damage due
to Type II Diabetes Mellitus.

Conclusion

Results show that in 80 patients of type 2 diabetes mellitus which
have mean HbAlc level of 10.309%, mean urine Albumin 105 mg/dl
(normal less than 20 mg/dl). This shows the association between High
levels of microalbuminuria associated with HbA1c in patients suffering
from Type II Diabetes mellitus. This study provides evidence in
numbers to justify the likelihood of enrolment of diabetic patients in
kidney disorder leading to renal failure. By finding the relationship of
diabetes with urine albumin with HbAlc we can estimates the possible
threat of renal failure in patients with type II diabetes.

However, results show that Microalbuminuria show little or no
concern with age but there is strong relationship with HbAlc level of
type II diabetic patients as showed in above graphs that when there is
High HbAlc levels than its effects on their microalbumin levels in
urine. Overall males are more prone to Microalbuminuria according to
our findings.
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