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ABSTRACT

Introduction: Type 2 diabetes mellitus(T2DM) is the most common disease that occurs when the body becomes insulin resist-
ant or is not producing enough insulin. Nearly 30% of type 1 diabetes mellitus (DM) and about 25% of T2DM patients suffer from
diabetic nephropathy. It is observed that there is an increase in urinary extraction of albumin i.e. microalbuminuria in the early
phase of diabetic neuropathy. In diabetic nephropathy as well as morbidity and mortality by cardiovascular disease, microalbu-
minuria is one of the early markers. The present study is undertaken to know the presence of microalbuminuria in T2DM cases
of Indian population living in central India.

'Former Professor of Medicine, Government Medical Co“ege, Chandrapur, MS, India; *Former Lecturer in Medicine Indira Gandhi
Govt. Medical College, Nagpur, MS, India.

Material and Methods: Present cross-sectional study on 212 patients diagnosed with type 2 diabetes mellitus study was done at
Govt. Medical College Chandrapur in collaboration with IGMC Nagpur. Criteria laid by American Diabetes Association (ADA) was
used to define diabetes. Microalbuminuria was diagnosed if in albumin to creatinine ratio in urine ranged between 30-300mg/g.

Results: Prevalence of microalbuminuria in the present study was observed to be 38.2%. Various parameters viz. age, duration
of diabetes, fasting blood sugar, blood pressure significantly differed between those who had microalbuminuria vs in those with
normoalbuminuria.

Conclusion: In our study, 81 patients among 212 patients were diagnosed with albuminuria with the prevalence of 38.2% simi-
lar to that reported in a study of southern India. The high prevalence of diabetes in India indicates that it is necessary to detect
diabetes early to reduce the burden of diabetic kidney disease in future.
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INTRODUCTION T2DM, one of the major causes of mortality as well as mor-
bidity and globally prevalent is considered to be a major
risk factor for cardiovascular events®. Nearly 30% of type
1 diabetes mellitus (DM) and about 25% of T2DM patients
suffer from diabetic nephropathy. It is observed that there is

an increase in urinary extraction of albumin i.e. microalbu-

Diabetes mellitus (DM) is a chronic, metabolic condition as-
sociated with elevated blood glucose (or blood sugar) levels,
resulting in a significant heart problem, blood vessels, lungs,
kidneys and nerves over time. Type 2 diabetes mellitus(T2DM)

is the most common disease that occurs when the body be-
comes insulin resistant or is not producing enough insulin.
The prevalence of T2DM has raised significantly in countries
of all income levels during the past three decades. Globally
diabetes has affected nearly 422 million people. A major pro-
portion of people with the disease living in middle- and low-
income countries'. About 109 million people are expected to
be affected by diabetes by 2035 in India, according to the In-
ternational Diabetes Federation (IDF)2.

minuria (MA) in the early phase of diabetic neuropathy. An
only sensitive assay for urinary albumin can detect micro-
albuminuria. In about 30-40% of T2DM patients, abnormal
levels of urinary albumin are observed. Microalbuminuria is
an independent risk factor for cardiovascular disease and an
early marker for diabetic nephropathy?®. Excess secretion of
urinary albumin may represent a more severe vascular dam-
age compared to renal microvascular injury*. Globally dia-
betic nephropathy is the top cause of end-stage renal disease
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and it has been proven that failure of the kidney is a major
cause of death in T2DM patients’,°.

Diabetic neuropathy is developed by various stages includ-
ing frank proteinuria (macroalbuminuria), hyperfiltration
and microalbuminuria (MA). In diabetic nephropathy as well
as morbidity and mortality by cardiovascular disease, MA is
one of the early markers’. Albumin levels of 30 to 300 mg
in urine collected for 24 hours characterizes microalbuminu-
ria®,’. Nearly half of the cases reach last-stage renal disease
in 7 to 10 years when noticeable proteinuria is present. MA
may be present at the time of diagnosis in T2DM patients
which is more commonly accompanied by hypertension. In
Type 2 diabetes (T2DM) patients microalbumin present in
urine is probably an important early sign indicating the onset
of systemic vasculopathy and is associated with damage of
organs like brain, kidney and heart &1°.

All over the world, India has the highest number of patients
suffering from diabetes which are further expected to rise in
coming years ''. Therefore it is necessary to conduct studies
on complications related to diabetes to evaluate the burden
of disease. The present study is undertaken to know the pres-
ence of microalbuminuria in T2DM cases of Indian popula-
tion living in central India.

MATERIAL AND METHODS

The present study was done at Govt. Medical College Chan-
drapur in collaboration with IGMC Nagpur. This cross-sec-
tional study was done on 212 subjects attending medicine
OPD who were diagnosed with T2DM. The present study
was carried out from October 2019 to January 2020. The fol-
lowing criteria laid by the American Diabetes Association
(ADA)'? was used to define diabetes:

*  Blood glucose(fasting) > 126 mg/dL, where fasting is
at least 8 hours with no intake of calories

* HbAIC>6.5%

*  During an oral glucose test plasma glucose (Two
hours) > 200mg/dl

*  Rand plasma glucose was greater than 200mg/dl in pa-
tients showing classical symptoms of hyperglycemia
or its crisis.

Informed consent had been obtained from patients includ-
ed in study and patients with DM type 1, pregnant women,
macroalbuminuria congestive cardiac failure, primary kid-
ney disease, infection of the urinary tract and patients with
hypertension were excluded. Demographic details such as
age, sex, duration of diabetes of patients were recorded. BMI
(Body Mass Index) of patients was calculated from their
height and weight and BMI < 25kg/m? was considered as
normal. The upper right arm was used to record blood pres-
sure. It was recorded in sitting position after rest of 5 min-
utes with aid of mercury sphygmomanometer. If the systolic

blood pressure and/or diastolic blood pressure exceeded 130
mmHg and 85 mmHg, the patient was attributed as hyperten-
sive. Patients were further subjected to testing of blood sugar
(fasting), glycosylated haemoglobin HbAlc, serum triglyc-
eride and serum cholesterol. HbAlc < 7% was considered
to be normal. The enzymatic method was used to determine
blood sugar, cholesterol and triglyceride level. After fasting
overnight, samples of urine were collected in the morning
early. If the first sample of urine indicated macroalbuminu-
ria, the subject was not considered in the study. Assessment
of first urine was done to check if the gravity of urine ex-
ceeded 1.015 and the presence of hematuria and absence of
infection of urine.

Microalbuminuria was diagnosed if in two of three readings
the albumin to creatinine ratio in urine ranged between 30-
300mg/g. If the albumin-creatinine ratio was <30mg/g, it
was diagnosed as normoalbuminuric.

RESULTS

Table 1: Demographic data of patients

Sex Number of patients

Male 127 59.9%
Female 85 40.1%
Age (inyears)

40-50 63 29.7%
50-60 77 36.3%
60-70 47 22.2%
70 and above 25 1.8%
Duration of diabetes(in years)

<5 59 27.8%
6 to10 83 39.2%
1ntois 47 22.2%
16 and above 23 10.8%

In this study, a total of 212 patients were included among
which 127(59.9%) were males and 85(40.1%) were females.
Mean age of patients was observed to be 55.2 years with
standard deviation (SD) of 7.1 years. Maximum patients
36.3% belonged to age group 50-60 years of age group and
minimum 11.8 % of patients were of aged 70 years or above.
The mean duration of diabetes was noted to be 6.3 years with
SD of 2.6 years. 39.3% of patients had diabetes from 6 to 10
years while 10.8 % of patients suffered from diabetes from
more than 16 years ( Table 1,2).
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Table 2: Distribution of albuminuria

Albuminuria Number %

Microalbuminuria 81 38.2%
Normalbuminuria 131 61.8%
Total 212 100.0%

In this study, it was observed that 81(38.2%) patients were
diagnosed with microalbuminuria, while 131(61.8%) pa-
tients had normoalbuminuria (figure 1 and table 3).

® Microalbuminuria

® Normalbuminuria

Figure 1: Graphical presentation of the distribution of albumi-
nuria.

Table 3: Biochemical characteristics of study subjects

Parameters Normoab- Microalbuminuria P-

luminuria (N=81) value
(N=131)

Age(in years) 53.4(8.2) 59.1(10.3) <0.05

Duration of 6.2(2.7) 6.9(4.9) <0.05

diabetes(in

years)

Fasting blood 9.8(3.4) 11.6(4.5) <0.05

sugar

HbA1c 9.1(1.8) 9.5(2.3) <0.05

Triglyceride 2.1(1.4) 2.3(1.3) NS

Cholestrol 5.1(1.1) 5.1(1.3) NS

Systolic Blood 129.3(6.8) 136.1(5.4) <0.05

Pressure

Diastolic Blood  84.2(4.8) 89.6(5.4) <0.05

Pressure

Data are presented as mean (standard deviation). NS: not sig-
nificant

Patients were grouped as normoalbuminuria(N=131) and
microalbuminuria(N=81) to test if there is any significant
difference between various parameters is observed. It was
noted that mean age, duration of diabetes, fasting blood sug-
ar, HbAlc, blood pressure(systolic as well as diastolic) dif-
fered significantly among both groups, all reading for these
parameters being higher in those diagnosed with microalbu-

minuria compared to normoalbuminuria. Mean cholesterol
and triglyceride levels did not differ significantly among
both groups in this study.

DISCUSSION

In the present study, 212 patients were included who were
diagnosed with type 2 diabetes mellitus. Among 212 pa-
tient’s majority of patients were masculine 127(59.9%) and
85(40.1%) were feminine (table no 1 and 3). The present
study was aimed at knowing the prevalence of microalbu-
minuria in T2DM patients. Diagnosis of MA was done based
on albumin creatinine ratio, if it exceeded 30mg/g, microal-
buminuria was present.

In our study, 81 patients among 212 patients were diagnosed
with albuminuria with the prevalence of 38.2% (table no 2,
Fig no 1). A study was done by Udit Narang et. al. in North
India reported that microalbuminuria was present in 39%"
patients of T2DM. In a similar study done by Mohan MM et
al. in southern India reported the presence of microalbumi-
nuria in 24.8% patients of type 2 diabetes mellitus'*.

In this study significant difference was observed between
mean age, duration of diabetes, fasting blood sugar, HbAlc,
systolic blood pressure and diastolic blood pressure among
normoalbuminuria and microalbuminuria group *. All pa-
rameters were observed to be significantly high in the micro-
albuminuria group. Another study conducted in south India
by A Varghese et al. reported similar results matching to our
study where age, duration of diabetes, fasting blood sugar,
HbA 1c, blood pressure(systolic and diastolic) differ signifi-
cantly among cases with presence and absence of microal-
buminuria. Also, the study reported a prevalence of 36.3%
of microalbuminuria in T2DM patients!®!®. Some other stud-
ies revealed the prevalence of microalbuminuria of 31%" in
Mexican Americans, 26%% in Pima Indians, 42% 2! in Nau-
ruans and in Hispanic Americans it was 35%? and in India
study conducted by Phadnis, P showed 7.55% *.

CONCLUSION

In our study, 81 patients among 212 patients were diagnosed
with albuminuria with the prevalence of 38.2% similar to
that reported in a study of southern India. The high preva-
lence of diabetes in India indicates that it is necessary to de-
tect diabetes early to reduce the burden of diabetic kidney
disease in future.
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