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ABSTRACT 
Background: Uncontrolled type 2 diabetes mellitus is associated with metabolic and inflammatory disturbances 
that may adversely affect serum albumin levels, an important marker of nutritional status and hepatic protein 
synthesis. 
Objective: To assess serum albumin levels in patients with uncontrolled type 2 diabetes mellitus and determine 
their relationship with glycemic parameters. 
Methods: This was a descriptive, cross-sectional study carried out at the Diabetic OPD of KLE Dr. Prabhakar 
Kore Charitable Hospital, Belagavi. A total of 120 subjects (60 T2DM, 60 non-diabetic) aged 18–60 years were 
selected. The study was designed to evaluate serum albumin levels in patients with poor glycemic control. Eligible 
patients attending routine outpatient and inpatient diabetic care services were evaluated systematically. 
Results: The mean age of the patients was 56.2 ± 9.1 years, and the mean duration of diabetes was 9.1 ± 4.8 years. 
The mean HbA1c level was 9.6 ± 1.1%. Mean fasting and post-prandial blood glucose levels were 184.7 ± 46.5 
mg/dL and 276.3 ± 61.2 mg/dL, respectively. The mean serum albumin level was 3.6 ± 0.5 g/dL. 
Hypoalbuminemia was observed in 44.6% of patients, including 31.5% with mild hypoalbuminemia (3.2 ± 0.1 
g/dL) and 13.1% with moderate hypoalbuminemia (2.7 ± 0.1 g/dL). Patients with low serum albumin had 
significantly higher HbA1c levels (10.2 ± 1.1%) compared to those with normal albumin levels (9.1 ± 0.8%). 
Serum albumin showed a significant inverse correlation with HbA1c (r = −0.49), fasting blood glucose (r = −0.45), 
post-prandial blood glucose (r = −0.41), and duration of diabetes (r = −0.38). 
Conclusion: It is concluded that uncontrolled type 2 diabetes mellitus is significantly associated with reduced 
serum albumin levels. Lower albumin concentrations correlate with poorer glycemic control and longer disease 
duration, highlighting the value of serum albumin as a simple and informative marker in the comprehensive 
assessment of patients with uncontrolled diabetes. 
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Introduction 
Type 2 diabetes mellitus (T2DM) is a long-lasting 
metabolic condition that is caused by chronic 
hyperglycemia caused by insulin resistance and 
relative insulin deficiency. It has gained a dramatic 
prevalence in the world within the last decades 
becoming one of the most popular health problems 
in the world on the population level [1][2]. Although 
most of the emphasis has been put on microvascular 
and macrovascular complications of diabetes, there 
has been increasing evidence that indicates that poor 
glycemic control is also accompanied by 
considerable changes in the biochemical and 
inflammatory characteristics, such as serum albumin 
levels [3]. The most significant plasma protein 
produced by the liver is serum albumin which is an 
essential factor in oncotic pressure maintenance, 
endogenous and exogenous substance transport and 
inflammatory reactions [4]. It has been generally 
considered an indicator of nutritional status, 

synthesis activity of the hepatic and systemic 
inflammation. Low levels of serum albumin have 
been linked to high morbidity and mortality on 
several chronic diseases such as diabetes mellitus 
[5]. Chronic hyperglycemia in patients with 
uncontrolled T2DM results in low grade systemic 
inflammation, oxidative stress and endothelial 
dysfunction [6]. Such pathophysiological 
mechanisms have the capability of inhibiting the 
hepatic albumin and enhancing albumin catabolism 
which eventually results in hypoalbuminemia [7]. 
Moreover, insulin resistance disrupts protein 
metabolism and stimulates muscle protein 
catabolism, which further leads to a decrease in the 
level of circulating albumin [8]. 
The other significant process that leads to low serum 
albumin levels in uncontrolled diabetes is diabetic 
nephropathy. The chronic high glucose levels cause 
damage to the glomeruli and high loss of urinary 
albumin especially those patients who have 
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inadequate glycemic control [9]. Although the 
albumin losses are so insidious, even prior to the 
onset of overt nephrotic-range proteinuria, the losses 
could substantially influence the long-term serum 
albumin concentrations [10]. Poor wound healing, 
high infection risk, faster onset of diabetic 
complications, and increased risk of cardiovascular 
are also linked to low serum albumin levels [11]. 
Additionally, serum albumin has been put forward 
as a prognostic biomarker of the severity of the 
disease and its long-term outcomes in uncontrolled 
diabetes [12]. Although not well explored as a 
clinical parameter, serum albumin has many 
possibilities to be used as a routine assessment 
parameter in patients with T2DM, particularly in 
patients with poor glycemic control. Regional 
information on a specific assessment of serum 
albumin levels in patients with uncontrolled type 2 
diabetes mellitus and its possible role as a predictor 
of metabolic and inflammatory load is lacking [13].  
Objective: To assess serum albumin levels in 
patients with uncontrolled type 2 diabetes mellitus 
and determine their relationship with glycemic 
parameters. 
Methodology 
This was a descriptive, cross-sectional study 
conducted at the Diabetic OPD of KLE Dr. 
Prabhakar Kore Charitable Hospital, Belagavi. A 
total of 120 subjects (60 T2DM, 60 non-diabetic) 
aged 18–60 years were selected. The study was 
designed to evaluate serum albumin levels in 
patients with poor glycemic control. Eligible 
patients attending routine outpatient and inpatient 
diabetic care services were evaluated systematically. 
Inclusion Criteria 

• Patients of either gender aged 30 years and 
above 

• Diagnosed cases of type 2 diabetes mellitus 
• Uncontrolled diabetes, defined as HbA1c ≥ 

8.0% 
• Duration of diabetes of at least 6 months 
• Patients willing to provide informed 

consent 
Exclusion Criteria 

• Known chronic liver disease 
• Chronic kidney disease stage 3 or above 
• Nephrotic syndrome or overt proteinuria 
• History of alcohol consumption 
• Use of hepatotoxic or protein-altering 

medications 
• Acute or chronic inflammatory or 

infectious diseases 
• Pregnancy or lactation 
• Patients unwilling to participate 

Data Collection 
Data were collected using a structured proforma. 
Information recorded included demographic 
variables such as age and gender, duration of 
diabetes, body mass index, and current antidiabetic 
treatment. Glycemic control was assessed using 

glycated hemoglobin (HbA1c) levels. Serum 
albumin levels were measured as the primary 
outcome variable using standard biochemical 
methods. Fasting blood glucose levels were also 
recorded to support glycemic status assessment. All 
laboratory investigations were performed in the 
institutional laboratory following standardized 
protocols to ensure accuracy and reproducibility. 
Statistical Analysis 
Data were analyzed using SPSS version 24.0. 
Quantitative variables such as age, HbA1c, fasting 
blood glucose, and serum albumin levels were 
expressed as mean ± standard deviation, while 
categorical variables were presented as frequencies 
and percentages. The relationship between glycemic 
control parameters and serum albumin levels was 
assessed using Pearson correlation analysis. A p-
value of ≤ 0.05 was considered statistically 
significant. 
Results 
The study included 130 patients with uncontrolled 
type 2 diabetes mellitus, with a mean age of 56.2 ± 
9.1 years, indicating a predominantly middle-aged to 
elderly population ranging from 34 to 74 years. 
Males constituted 58.5% of the cohort, while 
females accounted for 41.5%. The mean duration of 
diabetes was 9.1 ± 4.8 years, reflecting long-
standing disease in most participants. The average 
body mass index was 28.1 ± 3.9 kg/m², consistent 
with an overweight population. Mean fasting and 
post-prandial blood glucose levels were markedly 
elevated at 184.7 ± 46.5 mg/dL and 276.3 ± 61.2 
mg/dL, respectively. Long-term glycemic control 
was poor, with a mean HbA1c of 9.6 ± 1.1%. The 
mean serum albumin level was 3.6 ± 0.5 g/dL, with 
values ranging from 2.5 to 4.6 g/dL. Oral 
hypoglycemic agents were used by 64.6% of 
patients, while 35.4% required insulin therapy.  
Table 1. Expanded Baseline Demographic, 
Metabolic, and Clinical Characteristics (n = 130) 

Variable Mea
n ± 
SD / 
n 
(%) 

Medi
an 

Minim
um 

Maxim
um 

Age 
(years) 

56.2 
± 9.1 

56 34 74 

Male 
gender 

76 
(58.5
%) 

1 1 1 

Female 
gender 

54 
(41.5
%) 

1 1 1 

Duration 
of 
diabetes 
(years) 

9.1 ± 
4.8 

8 2 22 

BMI 
(kg/m²) 

28.1 
± 3.9 

27.8 22.0 36.9 
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Fasting 
blood 
glucose 
(mg/dL) 

184.7 
± 
46.5 

178 118 332 

Post-
prandial 
glucose 
(mg/dL) 

276.3 
± 
61.2 

268 182 418 

HbA1c 
(%) 

9.6 ± 
1.1 

9.4 8.0 12.8 

Serum 
albumin 
(g/dL) 

3.6 ± 
0.5 

3.6 2.5 4.6 

Oral 
hypoglyc
emic 
therapy 

84 
(64.6
%) 

1 1 1 

Insulin 
therapy 

46 
(35.4
%) 

1 1 1 

Hypertens
ion 

82 
(63.1
%) 

1 1 1 

Dyslipide
mia 

71 
(54.6
%) 

1 1 1 

 
Serum albumin assessment showed that just over 
half of the patients, 55.4% (n=72), had normal 
albumin levels with a mean value of 3.9 ± 0.3 g/dL. 
Mild hypoalbuminemia was observed in 31.5% 
(n=41) of patients, with mean albumin levels of 3.2 
± 0.1 g/dL. Moderate hypoalbuminemia was present 
in 13.1% (n=17), with a mean albumin level of 2.7 ± 
0.1 g/dL. Overall, the mean serum albumin level in 
the study population was 3.6 ± 0.5 g/dL, 
demonstrating that nearly half of patients with 
uncontrolled diabetes exhibited some degree of 
hypoalbuminemia, highlighting a substantial burden 
of impaired protein status. 
Table 2. Detailed Distribution of Serum Albumin 
Levels in Uncontrolled T2DM 

Albumin 
Category 

Alb
umi
n 
Ran
ge 
(g/d
L) 

n 
(%) 

M
ea
n ± 
SD 

Me
dia
n 

M
in 

M
ax 

Normal 
albumin 

≥3.5 72 
(55.
4%) 

3.9 
± 
0.3 

3.9 3.
5 

4.
6 

Mild 
hypoalbu
minemia 

3.0–
3.4 

41 
(31.
5%) 

3.2 
± 
0.1 

3.2 3.
0 

3.
4 

Moderate 
hypoalbu
minemia 

2.5–
2.9 

17 
(13.
1%) 

2.7 
± 
0.1 

2.7 2.
5 

2.
9 

Total 2.5–
4.6 

130 
(10
0%) 

3.6 
± 
0.5 

3.6 2.
5 

4.
6 

 
Patients with low serum albumin levels (n=58) were 
significantly older, with a mean age of 59.2 ± 9.3 
years, compared to 53.8 ± 8.4 years in those with 
normal albumin levels (p=0.001). The duration of 
diabetes was also longer in the low albumin group, 
averaging 10.8 ± 5.2 years versus 7.8 ± 4.1 years in 
the normal albumin group (p<0.001). Mean fasting 
blood glucose levels were substantially higher in 
patients with low albumin at 204.1 ± 48.2 mg/dL 
compared to 169.2 ± 38.7 mg/dL (p<0.001). 
Similarly, post-prandial glucose levels were higher 
in the low albumin group at 298.7 ± 63.9 mg/dL 
versus 258.4 ± 52.6 mg/dL (p<0.001). Poor long-
term glycemic control was evident, with HbA1c 
levels of 10.2 ± 1.1% in the low albumin group 
compared to 9.1 ± 0.8% in patients with normal 
albumin (p<0.001). As expected, serum albumin 
levels differed significantly between groups, 
averaging 3.0 ± 0.3 g/dL in the low albumin group 
and 3.9 ± 0.3 g/dL in the normal albumin group. 
Table 3. Expanded Comparison of Clinical and 
Glycemic Parameters by Serum Albumin Status 

Varia
ble 

Norm
al 
Albu
min 
(n=72
) 

Low 
Albu
min 
(n=58
) 

Mean 
Differe
nce 

95
% 
CI 

p-
valu
e 

Age 
(years
) 

53.8 ± 
8.4 

59.2 ± 
9.3 

5.4 2.3
–
8.5 

0.00
1 

Durat
ion of 
diabet
es 
(years
) 

7.8 ± 
4.1 

10.8 ± 
5.2 

3.0 1.5
–
4.5 

<0.0
01 

BMI 
(kg/m
²) 

27.6 ± 
3.5 

28.7 ± 
4.3 

1.1 −0.
2–
2.4 

0.08 

Fastin
g 
gluco
se 
(mg/d
L) 

169.2 
± 38.7 

204.1 
± 48.2 

34.9 19.
6–
50.
2 

<0.0
01 

Post-
prand
ial 
gluco
se 
(mg/d
L) 

258.4 
± 52.6 

298.7 
± 63.9 

40.3 22.
8–
57.
8 

<0.0
01 

HbA1
c (%) 

9.1 ± 
0.8 

10.2 ± 
1.1 

1.1 0.8
–
1.4 

<0.0
01 



Page: 3 8 9   

Serum Albumin Levels in Patients with uncontrolled Type 2 Diabetes Mellitus 

IJDDT, Volume 16 Issue 47s, 2026 
   
    

Seru
m 
album
in 
(g/dL
) 

3.9 ± 
0.3 

3.0 ± 
0.3 

0.9 0.8
–
1.0 

<0.0
01 

 
HbA1c demonstrated a moderate negative 
correlation with serum albumin (r = −0.49), 
explaining 24% of the variability in albumin levels. 
Each one-unit increase in HbA1c was associated 
with a reduction of 0.18 g/dL in serum albumin 
(p=0.0001). Fasting blood glucose also showed a 
negative correlation (r = −0.45), with rising glucose 
levels linked to progressive declines in albumin 
concentrations. Post-prandial glucose levels 
exhibited a similar inverse association (r = −0.41). 
Additionally, longer duration of diabetes correlated 
negatively with serum albumin levels (r = −0.38), 
indicating cumulative metabolic and inflammatory 
effects over time. These findings collectively 
demonstrate that worsening glycemic exposure and 
disease chronicity are strongly associated with 
declining serum albumin levels in uncontrolled type 
2 diabetes mellitus. 
Table 4. Multidimensional Association Between 
Glycemic Parameters and Serum Albumin 

Var
iabl
e 

Pea
rso
n r 

R
² 

Regr
essio
n β 

S
E 
β 

95
% 
CI 
Lo
we
r 

95
% 
CI 
Up
pe
r 

p-
val
ue 

Hb
A1c 
(%) 

−0.
49 

0.
2
4 

−0.18 0.
03 

−0.
24 

−0.
12 

0.0
00
1 

Fast
ing 
gluc
ose 
(mg
/dL) 

−0.
45 

0.
2
0 

−0.00
6 

0.
00
1 

−0.
00
9 

−0.
00
4 

0.0
00
1 

Post
-
pran
dial 
gluc
ose 
(mg
/dL) 

−0.
41 

0.
1
7 

−0.00
4 

0.
00
1 

−0.
00
6 

−0.
00
2 

0.0
00
1 

Dur
atio
n of 
diab
etes 
(yea
rs) 

−0.
38 

0.
1
4 

−0.05 0.
01 

−0.
07 

−0.
03 

0.0
00
1 

 
Discussion 

This paper also compared serum albumin levels on 
patients with uncontrolled type 2 diabetes mellitus 
and reported a definite relationship between low 
glycemic control and low serum albumin levels. The 
conclusions reflect that hypoalbuminemia is 
prevalent among the uncontrolled diabetic patients 
and is strongly associated with the severity and 
duration of hyperglycemia. Such findings confirm 
the hypothesis that serum albumin not only indicates 
the nutritional but also the metabolic and 
inflammatory load of poorly controlled diabetes. 
The current research showed that the average 
HbA1c was 9.6 [1.1], indicating that there was 
ongoing and severe hyperglycemia in the entire 
population of the study. The same degree of low 
glycemic control has been previously described, 
with uncontrolled diabetes being related to changes 
in biochemicals, which reflect systemic 
inflammatory and metabolic stress. The average 
serum albumin level of 3.6 ± 0.5 g/dL observed in 
this study indicates that a large percentage of 
patients have impaired protein condition in the 
environment of chronic hyperglycemia, which is 
supported by the existing literature [14][15]. In this 
study, more than 44 per cent of the patients were 
characterized by hypoalbuminemia, and 31.5 per 
cent of them showed mild and 13.1 per cent showed 
moderate decreases in serum albumin. An older 
study has also indicated a high incidence of 
hypoalbuminemia in patients with uncontrolled 
diabetes with the reasoning that there is a decrease 
in hepatic albumin production, more active catabolic 
metabolism and persistent low-grade inflammation 
[16]. Such mechanisms have been known to be 
worsened by chronic hyperglycemia and insulin 
resistance. Lower serum albumin patients were of an 
older age and had been diagnosed with diabetes 
longer with a disease duration average of 10.8 years 
of diabetes with a standard deviation of 5.2 years 
versus 7.8 years of diabetes of normal albumin 
levels. It has also been previously observed that the 
extent of metabolic damage, progressive insulin 
resistance, and the susceptibility to inflammatory 
processes have been shown to increase with disease 
duration, which results in the reduced serum 
albumin levels [17][18]. 
Individuals who had hypoalbuminemia had a 
significantly low value of glycemic parameters. The 
level of mean fasting blood glucose and post-
prandial glucose was significantly high in low 
albumin groups and HbA1c showed a significant 
value of 10.2 ± 1.1% in comparison to 9.1 ± 0.8% in 
patients with normal albumin levels. Related 
associations have been reported in past studies that 
found out that deteriorating glycemic indices are 
strongly associated with deteriorating serum 
albumin levels which posits a dose response 
relationship between hyperglycemia and broken 
protein metabolism [19]. These conclusions were 
further supported by the correlation analysis, which 
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showed that serum albumin is inversely correlated 
with HbA1c, fasting and post-prandial glucose, and 
the duration of diabetes in moderate degree. Other 
studies have shown similar negative correlations, 
which have confirmed that chronic hyperglycemia 
has a direct or indirect negative effect on albumin 
production and a positive effect to protein 
degradation [20][21]. The anabolic pathways are 
disrupted by enhancing insulin deficiency and 
resistance, and oxidative stress and inflammatory 
cytokines also lead to a decline in the production of 
albumin. Hypoalbuminemia in the uncontrolled 
diabetes has clinical implications. Low serum 
albumin has been linked to poor wound healing, 
high susceptibility to infections, development of 
diabetic complications and high cardiovascular risk. 
According to the research conducted in the past, it 
was pointed out that serum albumin is one of the 
possible prognostic factors in the diabetic 
individuals, where lower levels indicate the extent of 
the disease and worse prognosis [22]. This research 
provides support to the application of serum albumin 
as an easy and economical predictor of high-risk 
patients with uncontrolled diabetes. 
Conclusion 
It is concluded that uncontrolled type 2 diabetes 
mellitus is significantly associated with reduced 
serum albumin levels. Patients with poorer glycemic 
control and longer disease duration demonstrated a 
higher prevalence of hypoalbuminemia, reflecting 
impaired protein metabolism and increased 
metabolic and inflammatory burden. The inverse 
relationship between serum albumin and glycemic 
parameters highlights the impact of chronic 
hyperglycemia on hepatic protein synthesis and 
overall nutritional status. Routine assessment of 
serum albumin in patients with uncontrolled 
diabetes may aid in early identification of high-risk 
individuals and support timely interventions aimed 
at improving glycemic control and preventing 
adverse clinical outcomes. 
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