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Abstract

Background: Diabetes mellitus is one of the leading causes of chronic kidney disease worldwide.
Microalbuminuria is an early marker of diabetic nephropathy and strongly predicts progression to end-stage
renal disease.

Objective: To evaluate the association between glycemic control parameters and albuminuria among patients
with diabetes mellitus.

Methods: A cross-sectional observational study was conducted among 233 diabetic patients admitted to the
Department of Medicine, Agartala Government Medical College. Demographic data, duration of diabetes,
fasting blood glucose (FBG), postprandial blood glucose (PPBG), glycated hemoglobin (HbAlc), and urine
albumin-creatinine ratio (ACR) were recorded. Albuminuria was graded as Al (normal to mildly increased), A2
(moderately increased), and A3 (severely increased). Statistical analysis was done using chi-square and
Pearson’s correlation tests.

Results: The mean age of the participants was 48.3 + 14.4 years (range: 21-79 years), with a male
predominance (72.5%). Most patients (91%) had type 2 diabetes. A statistically significant association was
found between higher urine ACR grade and poorer glycemic control (p = 0.019).

Conclusion: The study highlights a strong correlation between poor glycemic control and increasing severity of
albuminuria in DM patients. Regular monitoring of urine ACR along with strict blood glucose control is
essential for early detection and prevention of diabetic kidney disease.
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Introduction

Diabetes mellitus (DM) is a major public health
challenge, with an alarming rise in prevalence
worldwide, particularly in developing countries like
India. Chronic hyperglycemia in diabetes leads to
progressive microvascular and macrovascular
complications, including diabetic nephropathy,
which is a leading cause of chronic kidney disease
(CKD) and end-stage renal disease (ESRD)
globally [1]. Albuminuria, measured through the
urine albumin-creatinine ratio (ACR), serves as an
early and sensitive marker for diabetic kidney
involvement. Persistent microalbuminuria reflects

This study aims to assess the association between
glycemic control and the severity of albuminuria in
patients with type 2 diabetes mellitus in a tertiary
care hospital in Eastern India.

Materials and Methods
Study design: Cross sectional.
Study type: Descriptive.

Study setting: This study was conducted in the
dept of General medicine Agartala Govt Medical

early glomerular damage and is predictive of
progression to overt nephropathy and eventual
ESRD if left untreated [2]. The degree of glycemic
control, reflected by fasting blood glucose (FBG),
postprandial blood glucose (PPBG), and glycated
hemoglobin (HbAlc), plays a critical role in the
development and progression of diabetic
nephropathy [3]. Early detection of albuminuria
and optimization of glycemic control are crucial for
preventing irreversible kidney damage [4].
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College & GB Pant Hospital.

Study period: One and half years (2023-2024), 1
year for data collection and 6 months for data
analysis.

Study population: Diagnosed patients of diabetes
attending OPD of Dept of General Medicine of
AGMC & GBPH were included in the study who
fulfils inclusion criteria.
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Inclusion Criteria: Patients diagnosed to have type
1 diabetes and type 2 diabetes in 18 years to 80
years.

Exclusion Criteria:

1. Patient having severe uncontrolled

hypertension (>160/100 mm Hg).

Patient having urinary tract infection.

Pregnant and Lactating women.

Patient having gross hematuria.

Recent use of iodinated radiocontrast agents.

Patients having CKD-ESRD under

hemodialysis.

7. Patients with concurrent acute illnesses
including infectious diseases within the past 1
week, malignancy, and active immunological
diseases, medical history of clinical
cardiovascular disease, tuberculosis, using
corticosteroids.

ARl N

Data Collection: Demographic information,
duration of diabetes, and type of diabetes were
recorded. Blood samples were collected for FBG,
PPBG, and HbAlc. A spot urine sample was
obtained to estimate urine ACR using standard
laboratory methods.

Definitions:

* Fasting Blood Glucose (FBG): >126 mg/dL
considered high.
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e Postprandial Blood Glucose (PPBG): >180

mg/dL considered high.
* HbAlc: >7% considered poor glycemic
control.

*  Albuminuria grading:

- Al: <30 mg/g (normal to mildly
increased)

- A2:30-300 mg/g (moderately increased)

- A3:>300 mg/g (severely increased)

Statistical Analysis: Data were analyzed using
SPSS (version 22). Continuous variables were
presented as mean + standard deviation, while
categorical variables were expressed as frequencies
and percentages. The association between glycemic
control parameters and albuminuria grade was
assessed using the chi-square test and Pearson’s
correlation. A p-value <0.05 was considered
statistically significant.

Results

Demographic Profile: A total of 233 diabetic
cases were enrolled in the study during the study
period. The mean age of the study participants was
48.3 + 14.4 years (median age 50 years) ranging
from 21 years to 79 years. Gender distribution
shows that majority of the participants are male
(72.5% i.e 169 out of 233).

Types of Diabetic Mellitus

9%

m Type 2 DM m Type 1 DM

Figure 1: Distribution of the participants by types of diabetes mellitus (N=233) where majority are
suffering from Type 2 DM (91%)

Table 1: Age group distribution of the study participants (N=233)

Age group Frequency Percent

20-30 year 35 15.0

31-40 year 41 17.6

41-50 year 45 19.3

51-60 year 69 29.6

above 60 years 43 18.5
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Above table depicted that majority (29.6%) of the
participants are in the age group of 51-60 years.

Duration of Diabetes

* 6-10 years: 48%
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*>10 years: 29.5%
» </=5Syears: 22.5%

This indicates that most patients were chronic

sufferers.

Table 2: Blood glucose and HbAlc profile in study population (N=233)

Parameter Poor Control % Mean + SD
FBG >126 mg/dL 66.5% 133.3+194
PPBG >180 mg/dL 68.7% 205.5+42.4
HbAlc>7% 32.6% 83+2.8

Above table demonstrated that 66.5% of the cases above 126 mg/dl of fasting blood glucose with a mean of
133.3 + 19.4, 68.7% are of above 180 mg/dl of post prandial glucose level with a mean of 205.5 + 42.4 and only
32.6% of them are showing Hb1Ac above 7 with a mean of 8.3 +2.8.

Table 3: Distribution of the participants by Diabetes control status

Diabetes control status Frequency Percent
Controlled 72 30.9
Uncontrolled 161 69.1

Above table showing the participants distribution by their diabetic control profile by combined of fasting blood
glucose, post prandial glucose level and Hb1Ac level and it was found that majority of them are in uncontrolled

stage (69.1%).

Table 4: Albuminuria Grading

Albuminuria Grade Percentage
Al (Normal/Mild) 14.6%
A2 (Moderate) 39.1%
A3 (Severe) 46.4%

Table 5: Association between Urine ACR grade and diabetic control profile (N=233)

Diabetes control status | Urinary ACR (albuminuria grade) P value
Al grade N (%) A2 grade N (%) A3 grade N (%)
Controlled 15 (44.1) 33 (36.3) 24 (22.2) 0.019
Uncontrolled 19 (55.9) 58 (63.7) 84 (77.8)
Association between Urine ACR grade and Diabetes control
profile
120.00%
100.00%
80.00%
60.00% 77.80%
40.00%
20.00% 36.30%
22.20%
0.00%
A2
® DM controlled =DM uncontrolled

Figure 2: Association between Urine ACR grade and Diabetes control profile

Above table 4 and figure 2 showing the association
between diabetic control status with urine ACR
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grade. As it is showing higher the grade of urine
ACR or higher the urine ACR level poorer or
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higher the controlled proportion of diabetic profile
like fasting blood sugar, post prandial glucose and
HblAc level and it is found to be statistically
significant (p value 0.019).

Discussion

The present study demonstrates a significant
association between poor glycemic control and the
severity of albuminuria among patients with type 2
diabetes mellitus (T2DM). The findings indicate
that as glycemic parameters—particularly HbAlc,
fasting blood glucose (FBG), and postprandial
blood glucose (PPBG)—worsen, there is a
progressive increase in urinary albumin-creatinine
ratio (ACR). The observed prevalence of moderate
to severe albuminuria (A2 + A3) in nearly 85% of
the study population is notably higher than some
prior reports, which may reflect regional
differences in diabetes duration, control, and access
to healthcare. Chin et al [5]. (2016) similarly found
that higher HbAlc levels were independently
associated with elevated ACR, suggesting that
sustained hyperglycemia contributes to early
nephropathy even before overt renal impairment
becomes evident. Likewise, Mohan et al [6]. (2018)
reported a  high prevalence (78%) of
microalbuminuria among poorly controlled diabetic
patients in South India, consistent with our
findings. The pathophysiological link between
hyperglycemia and nephropathy involves multiple
mechanisms, including nonenzymatic glycation of
proteins, oxidative stress, and activation of the
renin—angiotensin—aldosterone  system (RAAS).
These changes result in mesangial expansion,
glomerular basement membrane thickening, and
increased intraglomerular pressure, culminating in
albumin leakage into urine [7]. Apart from
glycemic factors, the duration of diabetes also
appears to play a crucial role. In our study, nearly
48% of participants had diabetes for 6-10 years,
suggesting that chronicity contributes to cumulative
glomerular damage. This aligns with findings from
Krolewski et al [8]. (2014), who reported that early
renal functional decline often precedes the onset of
microalbuminuria, highlighting the importance of
periodic screening even in normoalbuminuric
individuals. The significant association (p = 0.019)
observed in this study reinforces the importance of
maintaining optimal glycemic control to prevent or
delay kidney damage. This highlights the need for
early screening for diabetic nephopathy [9].
Especially in chronic diabetic patients, to initiate
timely interventions like lifestyle modifications,
tight glucose control, and use of reno-protective
agents such as ACE inhibitors or ARBs [10].
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Conclusion

The study underscores a clear and significant
relationship between poor glycemic control and
increased severity of albuminuria among type 2
diabetes mellitus patients. Regular monitoring of
urine ACR, along with strict blood glucose control,
should be integral to diabetes management
strategies to prevent progression to diabetic
nephropathy and chronic kidney disease.
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