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INTRODUCTION: It results from a progressive autoimmune process associated with destruction of the 

insulin producing beta cells of pancreas [1]. In the early stages of diabetic renal disease, increased urinary 

albumin excretion (defined as microalbuminuria) is likely to result from increased capillary pressure 

mediated transglomerular flux of albumin. As the degree of albuminuria worsens, there is progressive 

alterations of the glomerular filtration barrier, a loss of negative charge and enlargement of pore size 
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ABSTRACT 

Background: Owing to few reports on the prevalence of microalbuminuria in Type 1 diabetic subjects in North-West India, we 

intended to study various degrees of microalbuminuria in type 1 diabetic subjects and to study the same with various risk factors.  

Methods: All the type 1 diabetic patients attending Diabetic Care Research Center during three months were enrolled in the present 

study. The patients who did not meet the inclusion criterias were excluded. Eligible population sample accounted at 100 patients. The 

various parameters studied were Anthropometeric indices, Blood pressure, retinopathy, glycaemic status and lipid profile. 

Microalbuminuria estimation was done by Micral test. Appropriate statistical test like mean, Standard error, students t test and 

regression analysis was applied.  

Results: Microalbuminuria was seen in 38% patients. The mean urinary albumin concentration in Microalbuminuric cases, hypertensive 

patients and normal individuals was reported as 96.61 mg/L, 134 mg/L and 74.5 mg/L respectively. Mean diabetic duration was 6.43 

years in Microalbuminuric. Albumin excretion increased significantly with age at onset of 10-18 years and declined thereafter. 

Microalbuminuria cases exhibited mean cholesterol level as 181.63 mg%, TG 130.94 mg%, LDL 109.87 mg%, HDL 57.5 mg% and 

VLDL 30.64 mg%. Mean urinary albumin concentration in patients with retinopathy and without retinopathy was 160.52 mg/L and 

78.66 mg/L respectively. In multiple regression analysis, a strong association seen between Microalbuminuria and hypertension 

(OR=5.087, CI=2.1319-12.101), fasting blood sugar (OR=3. 491, CI=1.138-10.70), duration of diabetes (OR=3.41, CI=1.360-8.55) and 

HbA1c (OR=2.381, CI-=1.1-5.64) was observed.  

Conclusion: The present study indicates that microalbuminuria is common   complication of type 1 diabetes mellitus and can be 

prevented by careful management of risk factors. 

Keywords: Type 1 diabetes, microalbuminuria, diabetic nephropathy, retinopathy, hypertension 
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(possibly secondary to podocyte loss)[2]. Epidemiologic studies have demonstrated that 20-30% of all 

patients with type 1 diabetes mellitus (DM) with diseases duration of 20-30 years develop clinically 

significant renal diseases. The presence of Microalbuminuria is said to precede and predict overt diabetic 

nephropathy and is the most commonly used clinical marker, and can be seen in stage III of diabetic 

nephropathy. Several studies suggest that at these early stages progression of diabetic nephropathy can be 

prevented [3-5]. Estimates of the prevalence of Microalbuminuria in children vary between 7-28.2% in 

different studies, 2.4% patients aged less than 13 years [6],7% in subjects with duration of IDDM 3-9 

years and 4% in 3-5 years [7],12.5% [8],16% [9],28.2% [10].
 
Diabetes mellitus is the commonest single 

cause of end stage renal failure, which is also associated with high morbidity and mortality. Diabetes 

mellitus is usually first recognized as proteinuria. Proteinuria refers to albustix positivity or albumin 

excretion rate >200 µg/min or > 300mg/24 hrs. Diabetics with albustix negative urine may have a 

preceding phase of increased urinary albumin excretion termed as Microalbuminuria. It is defined as 

albumin excretion rate > 20µg/min (or 30 mg/24 hrs) and <200µg/min (or <300 mg/24 hrs) with a 

negative Albustix.  This risk of development of Microalbuminuria in type 1 diabetic patients has been 

reported in several studies from western countries and in a study from India [10]. Approximately 40% of 

all type 1 diabetic patients ultimately develop the clinical syndrome of diabetic nephropathy, associated 

with a progressive increase in urinary albumin excretion, accompanied with a rise in blood pressure and a 

relentless decline in glomerular filtration, culminating eventually in end stage renal failure [11]. It also 

encompasses a state of greatly increased cardiovascular risk, accompanied, if untreated, by a progressive 

decline in renal function and associated with diabetic retinopathy [12]. This cross sectional study was 

undertaken to establish the prevalence of Microalbuminuria in insulin dependent patients and correlate the 

prevalence and albumin excretion rate to demographic and clinical profile, glycaemic control and diabetic 

complications. 

METHODOLOGY: The present study was a cross sectional hospital based study Conducted at Diabetes 

Care and research center, Bikaner, for a period of three months. The study was approved by the Ethical 

Committee of the S.P. Medical College; Bikaner.  All the patients of type 1 diabetes, meeting the 

inclusion criteria, attending the Out Patient Department of the said center were enrolled in the study. The 

patients with urinary tract infection, renal, cardiac, hepatic diseases, any acute infection, any 

inflammatory process, malignant condition, those on nitrates/antioxidants and smokers were excluded 

from the study. Samples from pubertal girls during menses and any sample with hematuria were also not 

included for investigations. The total eligible population sample accounted at 100 in the age range of 2 to 

43 years. Written informed consent was taken from all patients after explaining the whole procedure and 

motive of the study. The various clinical and laboratory based examinations were done on this sample of 

hundered type 1 diabetics patients. On the basis of Microalbuminuria estimation, these patients were 
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divided into two groups. Group A included the patients with Microalbuminuria and Group B without 

Microalbuminuria. These groups were divided for the study of associated risk factors. A detailed history 

of each patient was obtained regarding the age, sex, year of diagnosis of diabetes, age at onset, duration of 

diabetes, family history of diabetes, history of smoking and of any associated illness. BMI and W/H ratio 

were taken to measure the anthropometric parameter. Status of glycaemic control was estimated by 

measuring glycosylated hemoglobin (HbA1C) by “Ion Exchange Chromatography” with HbA1C kit and 

fasting blood sugar by “Glucose Oxidase Method” with semi auto analyzer. 

Lipid profile viz. Total Cholesterol (TC), High Density Lipoprotein (HDL), Low Density Lipoprotein 

(LDL), Very Low Density Lipoprotein (VLDL) and Triglyceride (TG) were estimated in serum 

calorimetrically using enzymatic kits. Systolic and Diastolic blood pressure was estimated by using 

Sphygmomanometer. Retinopathy was evaluated after full dilation of both the pupils by instillation of 

topical mydiatric (0.5% tropicamide with phenylephrine). 

Early nephropathy was established by the presence of Microalbuminuria (Micral test) in early morning 

midstream urine samples. Because of variability in urinary albumin excretion, two of the three samples 

collected within a three to six months period were estimated. 

STATISTICAL ANALYSIS: The data was encoded in the Microsoft excel sheet and subsequent 

analysis was done. Mean and standard Error was calculated. The tabulated quantitative data was analysed 

with application of unpaired student‘t’-test. Multiple logistic regression analysis was carried out to 

identify the parameters associated with Microalbuminuria and odds ratio was calculated.  

OBSERVATION AND RESULTS: Out of 100 patients of type 1 diabetes mellitus, persistent 

Microalbuminuria was present in 38% (Group A =38) and Normoalbuminuria in 62% (Group B=62) 

patients. The demographic profile of the study population is shown in Table I. The mean age of the 

subjects in the Group A was 27.84±1.83 years while in Group B was 25.51±1.27 years. There was no 

significant difference in age amongst the two groups (Table-I). In the present study, 8 (21.05%) patients 

with a positive family history of diabetes mellitus had Microalbuminuria while only 12(19.35%) patients 

with a positive family history of diabetes mellitus had normoalbuminuria.  

In the Group A the mean BMI was 21.05±0.76 Kg/m
2 

which was slightly less than 21.46± 0.64 Kg/m
2
 

from the Group B, the difference between the two was statistically non significant (Table-I). In the 

present study, the mean age at onset in the Group A was 21.40± 1.76 years while in the Group B it was 

22.72±1.27 years, the difference between the two groups being statistically non significant (p=0.65). The 

duration of diabetes was observed in Group A was 6.43±0.89 while in Group B it was 2.79±0.33 which 

was highly significant (p<0.001),it showed that the prevalence of Microalbuminuria was increased with 

increasing duration of diabetes(Table-I).The mean fasting blood sugar level in Group A was 

203.45±12.17 while in Group B was 165.28±7.26,there was significant difference between these two 
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groups p<0.01 (Table-II).In this study there was a parallel increase in the prevalence of microalbuminuria 

and level of HbA1C. The relationship was found to be highly significant p<0.001 (Table-II). In the present 

study, significant association was found between Total cholesterol (p<0.02), LDL cholesterol (p<0.02), 

triglycerides (p<0.005), VLDL cholesterol (p<0.02) HDL cholesterol (p<0.001) and Microalbuminuria 

(Table -II). The mean urinary albumin for patients without retinopathy was 78.66±16.32 mg/L but was 

almost twice i.e. 160.52±24.68 mg/L for patients with retinopathy. The difference between the two means 

was statistically significant (p<0.001). Thus it was concluded that as the degree of Microalbuminuria 

increases, the involvement of retina increases in Type 1diabetic patients (figure-I). Our study revealed 

that raised albumin excretion rate and blood pressure are concomitant phenomena in insulin dependent 

diabetic patients progressing to Microalbuminuria (p<0.001) (figure-II). When multiple logistic 

regression analysis was applied, glycaemic control, hypertension and duration of diabetes and was found 

to be strong predictors of Microalbuminuria/ diabetic nephropathy (Table-III). 

DISCUSSION : In the present study, the mean duration of diabetes in the group A was 6.43±0.89 years 

while that in the group B was 2.79±0.33 years, rendering these results highly significant for the duration 

of diabetes (p<0.001). Our observations were consistent with the findings of V.Vishwanathan, et al [10] 

who found that the prevalence of microalbuminuria increased with the increasing duration of diabetes.
 

When mean urinary albumin concentration (mg/L) was compared with the increasing duration of diabetes 

mellitus, it was seen that the degree of microalbuminuria increased significantly (p=0.001) with the 

increasing duration of diabetes mellitus. Our results support the findings of H.Moayeri et al[13], 

Krolewski et al[14] and A. Kofoed Enevoldsen et al[15] who observed an increased trend of urinary 

albumin concentration with increasing duration of diabetes. 

In pediatric patients having age at onset up to 10 years, the mean urinary albumin concentration was 

78±10.4 mg/L, in adolescent group having age at onset between 11-18 years was 130 ± 11.6 mg/L and the 

adult group with age at onset of more than 18 years was 121.4± 12 mg/L. This observation indicates that 

albumin excretion increases between the age of onset of 10 to 18 years but no further increase seen in 

adult life. Our findings were concordant with those of Krolewski et al [14], who suggested that the risk of 

persistent proteinuria is influenced by attained age. Moreover, in persons with onset of type 1 diabetes 

before the age of 10 years, nephropathy develops later than in those with onset after puberty and the risk 

of persistent proteinuria declines after the age of 35 years regardless of the duration of diabetes (Kofoed-

Enevoldsen A et al)[15].
 
However, some previous studies indicated that the onset of microalbuminuria 

before puberty occurs only rarely and consequently screening for microalbuminuria should be 

recommended for children over 12 years of age [16-18]. There are only a few reports of diabetic children 

who develop diabetic nephropathy in prepubertal period [19,20].  
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The relationship of microalbuminuria with glycemic control was in concordance with the findings of 

Mulec H, et al [21] who studied the effect of metabolic control on the rate of decline in renal function in 

type 1 diabetes and reported that persistent hyperglycemia is a risk factor for diabetic nephropathy. Our 

study showed a statistically significant (p=0.001) parallel increase in the prevalence of microalbuminuria 

and the level of HbA1C. These results were in concordance with those found by Diabetes Control and 

Complications Trial (DCCT) Research Group [22] that recommended the goal for glycemic control 

ideally is of HbA1C level less than 7%. On the contrary, “Microalbuminuria Collaborative Study Group” 

of United Kingdom [23] reported that the likelihood of progression to clinical albuminuria was not 

associated with the HbA1C concentration. According to this group, intensive diabetic therapy may 

improve the course of other complications such as retinopathy and neuropathy.
 
Some of the mechanisms 

that link hyperglycemia to the functional and structural abnormalities of diabetic kidney disease include 

non enzymatic glycation of protein, activation of polyol pathway, activation of hexosamine pathway and 

increased intracellular accumulation of reactive oxygen species. All these biochemical pathways have 

been implicated in hyperglycemia-induced kidney damage. 

Parving H.H, et al[24] and J. Michael, et al (1994)[25] showed that nephropathy and retinopathy almost 

co-existed. Presence of microalbuminuria and renal disease is an excellent predictor of the presence of 

retinopathy. Our study also concluded that as the degree of microalbuminuria increases, the involvement 

of retina increases in type 1 diabetic patients. Microangiopathy- whereby the basement membrane of the 

capillaries thickens, reducing the space in the capillaries, is believed to occur in retinal vessels as in 

glomerular capillaries, giving rise to retinopathy. However, according to Chavers B.M. et al [26], a 

marked discordance between retinopathy and nephropathy occurs as evidenced by normal urinary 

albumin excretion, low- level microalbuminuria and normal glomerular structural measures in patients 

with advanced retinopathy. 

The association found between microalbuminuria and lipid profile in our study was in harmony with the 

findings of Vannini P et al [27] who found that clear disturbances of plasma lipoprotein take place with 

advancing renal disease. They also found increases in cholesterol, low density lipoprotein (LDL), 

triglycerides, very low density lipoprotein (VLDL) and decrease in high density lipoprotein (HDL). 

Oxidized and glycated lipoproteins are implicated in causing direct renal injury, and that apolipoproteins 

accumulate in the meantime leading to a more rapid decline in glomerular filtration rate and contributing 

directly to renal damage resulting in proteinuria. Endothelial dysfunction, abnormalities of the rennin-

angiotensin system and widespread. Basement membrane defects are some of the proposed mechanisms 

linking renal and vascular diseases. 

When the relationship of mean urinary albumin concentration was seen with hypertension, it was found 

that 32 % patients were normotensives with a mean urinary albumin concentration of 74.50±12.66 mg/dl 
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while the corresponding value for 68 % hypertensive patients was 134.11±26.34 mg/dl. The difference 

between the two means was statistically highly significant (p=0.001) leading us to the conclusion that 

raised albumin excretion rate and blood pressure are concomitant phenomena in insulin dependent 

diabetic patients progressing to microalbuminuria. H. Moayeri et al [13] also observed that hypertension 

were highly significant in microalbuminuric patients as compare to normoalbuminuric patients. Similar 

observations were made by U.K. prospective diabetes study group [28] according to which the control of 

blood pressure can reduce the development of nephropathy. Resting heart rate is easy measurable 

parameter with prognostic implications. 
[29] 

However, our results were in contrast with those of V.Vishwanathan [10] who carried out a study on 

persistent microalbuminuria in south Indian subjects and could not depict hypertension in them.  

CONCLUSION: We observed the relation of microalbuminuria with certain parameters. However a 

greater effort and a much larger study would be required to predict the safe glycaemic level below which 

there is no risk of microalbuminuria in type 1 diabetes. Early detection and control of the modifiable risk 

factors could lead to a reduction in the incidence of microalbuminuria thus nephropathy in patients of type 

1 diabetes. As these patients have an onset of diabetes in the early part of their life, the prevention of 

microalbuminuria would definitely affect their quality of life. A careful management of risk factors such 

as by achieving euglycaemia, control of the serum lipid levels, retinopathy and hypertension can prevent 

or postpone the development on microalbuminuria. 
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Table-I : Demographic profile of the Study Population 

Parameters  (Group A; n=38)  (Group B; n=62) t p 

 Mean  ± SE Mean ± SE   

Age (years) 27.84 1.83 25.51 1.27 1.04 0.48 

Age at Onset (years) 21.40 1.76 22.72 1.27 0.611 0.65 

Diabetic Duration (years) 6.43 0.89 2.79 0.33 4.22 <0.05* 

BMI (kg/m
2
) 21.05 0.76 21.46 0.64 0.418 0.73 

W/H Ratio 0.88 0.01 0.88 0.01 - NS 

*statistically significant  
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Table-II : Biochemical parameters of the study population 

Parameters  (Group A; n=38)  (Group B; n=62) t p 

 Mean  ± SE Mean ± SE   

FBS (mg/dl) 203.45 12.17 165.28 7.26 2.72 <0.01* 

HbA1C (%) 0.08 0.003 0.06 0.001 6.66 <0.001* 

TC (mg/dl) 181.63 6.35 165.63 2.10 2.35 0.02* 

TG (mg/dl) 130.94 3.45 120.08 2.26 3.07 <0.005* 

HDL (mg/dl) 57.53 2.73 72.56 1.91 4.55 <0.001* 

LDL (mg/dl) 109.87 2.86 102.05 1.54 2.41 0.02* 

VLDL (mg/dl) 30.64 1.24 26.08 1.49 2.40 0.02* 

*statistically significant  

Table-III: Microalbuminuria and its association with risk factors of Type-1 diabetes 

mellitus (Multiple logistic regression analysis) 

Parameter  Odd’s Ratio  (OR) Confidence Interval  (95%CI)   

Family History (+) 2.142 0.765-6.002 

W/H Ratio 2.64 0.98-5.96 

BMI (kg/m
2
) 1.269 0.446-3.610 

Conti…. 



International J. of Healthcare & Biomedical Research, Volume: 1, Issue: 3, April 2013, Pages 109-119 

 

118 

www.ijhbr.com 

17 21

0

20

40

60

80

100

120

140

160

180

With Retinopathy Without Retinopathy

M
e
a
n

 U
ri

n
a
ry

 a
lb

u
m

in
 (

m
g

/L
)/

 N
o

. 
o

f 

c
a
s
e
s
`

No. of cases

Mean Urinary albumin

Age at onset (years) 1.624 0.536-6.421 

Duration of diabetes (years) 3.41 1.360-8.55 

Fasting blood sugar (mg/dl) 3.491 1.138-10.70 

Glycosylated Hb (%) 2.381 1.1-5.64 

Total Cholesterol (mg/dl) 0.987 0.327-2.97 

LDL Cholesterol (mg/dl) 1.8 0.47-6.82 

HDL Cholesterol (mg/dl) 0.5714 0.099-3.27 

TG (mg/dl) 1.527 0.54-4.27 

VLDL Cholesterol (mg/dl) 1.563 0.53-4.60 

Hypertension (mmHg) 5.087 2.139-12.101 

 

FIG-I : Mean Urinary albumin concentration in relation to Retinopathy 
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FIG-II : Mean Urinary albumin concentration in relation to Hypertension 
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