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Fibronectine, Biomarker, Disease, Fibronectin Levels, Diabetic Patients.

This study investigates the role of serum fibronectin as a potential biomarker in patients with type 2 diabetes
mellitus (T2DM). Fibronectin, an extracellular matrix glycoprotein, is associated with endothelial
dysfunction, inflammation, and tissue remodeling, all of which are key features of diabetic complications. A
case—control study was conducted including patients with T2DM and healthy control subjects. Serum
fibronectin levels were measured using ELISA and analyzed in relation to biochemical parameters, including
glucose, creatinine, blood urea, and glomerular filtration rate (GFR). The results demonstrated that fibronectin
levels were significantly higher in T2DM patients compared to controls. In addition, fibronectin showed a
strong negative correlation with GFR and positive correlations with glucose, creatinine, and blood urea levels.
Receiver operating characteristic (ROC) analysis indicated that fibronectin has good diagnostic performance,
with high sensitivity and specificity at the optimal cutoff value. These findings suggest that elevated
fibronectin levels are associated with renal dysfunction and metabolic imbalance in T2DM.In conclusion,
serum fibronectin represents a promising biomarker for early detection and monitoring of vascular and renal

complications in patients with type 2 diabetes mellitus.

1 INTRODUCTION

Fibronectin is a large glycoprotein found in a large
number of sites, most notably on cell surfaces, in
cellular extracellular matrixes, and in the blood.
Fibronectin has been detected in all laboratory [1],
Fibronectin is a glycoprotein that plays a significant
role in wound healing and tissue formation [2], [3], In
the context of diabetes, fibronectin can be associated
with complications of the disease, such as diabetic
neuropathy and tissue damage[4], [5], Fibronectin
levels may influence the progression oftype 2,
diabetes through several mechanisms Insulin
resistance Fibronectin plays a role in insulin
resistance, leading to elevated blood sugar levels,
Inflammation Fibronectin is associated with chronic
inflammation, a risk factor for type diabetes
development Tissue damage: Elevated fibronectin
levels may lead to tissue damage, increasing the risk
of diabetes complications [6], Diabetes is defined as
a state of hyperglycemia in either fasting or
postprandial states. The chronic hyperglycemia of
diabetes mellitus (DM) is associated with end organ
damage, dysfunction, and failure in organs and tissues
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including the retina, kidney, nerves, heart, and blood
vessels. The International Diabetes Federation (IDF)
estimates an overall prevalence of diabetes mellitus to
be 366 million in 2011, and this is expected to rise to
552 million by 2030 [7], [8], Diabetes is a group of
metabolic diseases characterized by hyperglycemia
resulting from defects in insulin secretion, insulin
action, or both.

The chronic hyperglycemia of diabetes is
associated with long-term damage, dysfunction, and
failure of differentorgans, especially the eyes,
kidneys, nerves, heart and blood vessels[9], [10]
Cardiovascular disease (CVD) is the major cause of
morbidity and mortality amongst individuals with
type 2 diabetes [11], Whilst this is in part related to
the clustering of atheromatous risk factors in patients,
diabetes has been shown to exert a significant effect
on CVD risk independently of co-existent
cardiovascular risk factors such as hypertension [12]
-[14], Type 2 diabetes mellitus is a chronic metabolic
disorder that results from defects in both insulin
secretion and insulin action. An elevated rate of basal
hepatic glucose production in the presence of
hyperinsulinemia is the primary cause of fasting



Proceedings of the International Conference on Applied Innovations in IT (ICAIIT), March 2025

hyperglycemia; after a meal, impaired suppression of
hepatic glucose production by insulin and decreased
insulin-mediated glucose uptake by muscle
contribute  almost equally to  postprandial
hyperglycemia. In the United States, five classes of
oral agents, each of which works through a different
mechanism of action, are currently available to
improve glycemic control [15] The microvascular
complications of diabetes induce to renal damage
known as diabetic nephropathy (DN), the most
common complication of type 2 diabetes
mellitus [16], In a community-based study of African
American and nonHispanic white adults without
diabetes, baseline A1C was a stronger predictor of
subsequent diabetes and cardiovascular events than
fasting glucose [17]. It is reasonable to postulate that
in many individuals, excess weight gives rise to
diabetes, hypertension, and dyslipidemia, thereby
leading to frankCVD [18] Insulin resistance and type
2 diabetes mellitus are generally accompanied by low
HDL cholesterol and high plasma triglycerides [19]
Metabolism of fibronectin, the protein that plays a
key role in the healing of wounds, is changed in the
patients with diabetes mellitus. Fibronectin can
interact with other proteins and proteoglycans [20]
Intrinsic glomerular cells in a diabetic milieu have
transcriptional activation of genes that influence the
development of diabetic nephropathy [21] Type 2
diabetes mellitus is a pathology of heterogeneous
etiology characterized by hyperglycemia resulting
from lack of insulin [22] densitylipoproteins. T2DM
promotes the development of cardiovascular issues,
includingarrhythmias, particularly during the acute
period of myocardial infarction [23] Diabetic
nephropathy presents a diverse pathological picture
accompanied by specific glomerular changes [24],
[25].

2 MATERIALS AND METHODS

Study Subjects and Methods A total of 66 patients
with type 2 diabetes mellitus and 66 healthy control
subjects were enrolled in this study There was
variation in the ages of individuals, who were
between 25 and 68 years of age. Meanwhile, 8
healthy subjects who received regular physical
examinations were served as the control group.
Fasting blood samples were obtained from each
subject and serum fibronectin levels were measured
by standardized ELISA. The estimated GFR (eGFR),
serum creatinine, and blood urea were obtained for
correlation analysis.
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3 INCLUSION AND EXCLUSION
CRITERIA

3.1 Characteristics of the Study

Population

The present study enrolled 66 patients with type,
diabetes mellitus (T2DM) and 66 healthy control
subjects.  Biochemical and  anthropometric
characteristics of the study population are illustrated
in Table 1. According to age, the mean age of patients
with hemodialysis was 53.84 & 6.42 years old and that
of control subjects was 51.20 + 8.87 years old and
there was non-significant difference between
different groups (P = 0.712). Regarding to gender,
T2DM patients included 36 (54.5%) cases were male
gender and 30 (45.5%) cases were female, while
control subjects included 33 (50.0%) cases were male
gender and 33 (50.0%) cases were female and there
was non-significant difference in the frequency
distribution of patients and control subjects according
to gender (P = 0.609). Also, there were statistically
significant differences appeared between T2DM
patients and control subjects for glucose and
Fibronctien.

3.2 Measurements of Fibronctien and
GFR

Fibronctien concentrations in T2DM patients were
significantly higher than healthy control subjects
(443.60 + 22.68 vs 324.64 + 27.44, respectively, P<
0.05). Glomerular Filtration Rate (GFR) levels in
T2DM patients were significantly lower than healthy
control subjects (99.34 + 9.07 vs 92.30 + 8.63,
respectively, P=0.501), (Fig. 1).

Table 2 showed the effect of gender on
Fibronctien and GRF in patients’ group. The results
as shown in table 2 revealed that there was non-
significant effect of gender on Fibronctien and GRF
level. The higher mean value of Fibronctien has been
observed in female as compared to male in T2DM
patients, but the level of GFR showed no statistically
significant decrease in female as compared to male in
T2DM patients.

3.3 Correlation Between Fibronctien,
GRF and Other Parameters

The correlations between Fibronctien, GRF and other
parameters in patients with hemodialysis were shown
in Table 3. The present results show significant
negative correlation between Fibronctien and GFR
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level (r=-0.812, p=0.001), GFR level and blood urea
(= -0.525, p= 0.001), GFR level and serum
Creatinine (r= -0.780, p= 0.001) and GFR level and
sodium (r= -0.498, p= 0.001). Furthermore, the
present results show significant positive correlation
between Fibronctien and blood urea level (= 0.360,
p=0.014), Fibronctien and serum Creatinine level (r=
0.733, p= 0.001) and Fibronctien and Glucose level
(= 0.408, p= 0.001) in T2DM patients. But the
present results show non-significant correlation
between all other parameters.

3.4 Logestic Regression Correlations
between Fibronctien and GRF

The Logestic regression model show that the
correlation of Fibronctien in which have indirectly
correlate with GFR among hemodialysis patients as
in Figure 2, this result might be refer to that T2DM
condition enhances production of Fibronctien and
repression to GFR.

3.5 ROC Curve and Cute-Off Analysis

According to Receiver Operating Characteristic
(ROC) curve the best cutoff point for Fibronctien
shows a sensitivity of (0.864) and 1-specificity of
(0.136), it is found to be of (317.11). That means the
test value higher than (317.11) represents the
abnormal case, whereas the value is less than (317.11)
considers healthy conditions as shown in Figure 3.
While GFR was a less predictive factor for detecting
T2DM, so we identified the cutoff point using the

data that’s presented in this study. The area under the
curve was 0.535, and the optimal cutoff was less than
91.00, with sensitivity of 53.0 % and specificity of
53.0 % (Table 4).

4 DISCUSSION

The present study enrolled 66 patients with type 2
diabetes mellitus (T2DM) and 66 healthy control
subjects.  Biochemical and  anthropometric
characteristics of the study population are illustrated
in Table 1. According to age, the mean age of patients
with hemodialysis was 53.84 + 6.42 years old and that
of control subjects was 51.20 + 8.87 years old and
there was non-significant difference between
different groups (P = 0.712). Regarding to gender,
T2DM patients included 36 (54.5%) cases were male
gender and 30 (45.5%) cases were female, while
control subjects included 33 (50.0%) cases were male
gender and 33 (50.0%) cases were female and there
was non-significant difference in the frequency
distribution of patients and control subjects according
to gender (P = 0.609). Also, there were statistically
significant differences appeared between T2DM
patients and control subjects for glucose and
Fibronctien. Fibronctien concentrations in T2DM
patients were significantly higher than healthy control
subjects (443.60 + 22.68 vs 324.64 + 27.44,
respectively, P< 0.05). Glomerular Filtration Rate
(GFR) levels in T2DM patients were significantly
lower than healthy control subjects (99.34 £+ 9.07 vs
92.30 + 8.63, respectively, P=0.501), (Fig. 1).

Table 1: Characteristics of patients with T2DM and healthy control.

Characteristic T2D(1;l/I:I;a6t)1ents Healthy Control (n=66) P
Age (years) 53.84+6.42 51.20 +8.87 0.712
Sex
Male 36 (54.5%) 33 (50.0%) 0.609
Female 30 (45.5%) 33 (50.0%) '
BML 68.78 +9.4 80.12 + 8.7 0.068
Blood Urea mg/dl 43.9+7.15 29.82 +4.77 0.078
Creatinine mg/dl 1.11 £ 0.26 1.01 £0.29 0.678
Glucose mg/dl 205.4+17.3 140.1 £11.3 0.033**

Sodium 136.85 + 6.56 136.37 + 3.09 0.891
Chloride 109.37 £ 10.44 105.20 + 8.47 0.474
Potassium 4.19£0.52 4.23 £0.39 0.901
Calcium(ca) 8.95+0.96 9.62 +0.71 0.260
AST 20.72+£5.12 32.75+7.41 0.251

ALT 20.81 £4.11 28.95 £ 8.04 0.417

Total Cholesterol 150.43 £21.3 187.40 +23.4 0.133
Triglyceride 141.2+16.5 107.77 +£17.2 0.101
HDL 46.99 £ 7.59 54.04 +£10.9 0.429

GFR 95.34+£9.07 92.30 + 8.63 0.501
Fibronctien 443.60 + 22.68 324.64 +27.44 0.022*

909



Proceedings of the International Conference on Applied Innovations in IT (ICAIIT), March 2026

- = |
S P=0.022 $ 150001 v NS
T00.007] ]
3
<z G 12500
T 60000 =
2 %
£ o«
g w0007 5 100001
s 1 £ =
2 w000 — i
&5 T75.007
2
300,001 @
l §
o5 5000
20000 e
. - y T T
T2DM Patients Healthy control T2DM Patients Healthy control

Figure 1: Comparison of fibronectin concentrations and glomerular filtration rate (GFR) between T2DM patients and healthy
control subjects: a) Fibronectin concentrations in T2DM patients and healthy control subjects; b) Glomerular filtration rate
(GFR) levels in T2DM patients and healthy control subjects. S: statistically significant P < 0.05.

Table 2: Comparison of Fibronctien and GRF between male & female.

Characteristic Male Female P
Fibronctien ng/ml 412.18 +26.16 492.72 +24.18 0.791
GFR 107.44 + 11.31 83.12+7.72 0.268
Table 3: Correlation between Fibronctien, GRF and other parameters.
Parameters Fibronctien GFR
R | P R P
Fibronctien 1
GRF -0.812 0.001* 1
Blood Urea mg/dl 0.360 0.014* -0.525 0.001*
Creatinine mg/dl 0.733 0.001* -0.780 0.001*
Glucose mg/dl 0.408 0.001* 0.083 0.743
Sodium 0.121 0.523 -0.498 0.001*
Chloride -0.258 0.169 -0.291 0.231
Potassium 0.297 0.110 -0.097 0.740
Calcium(ca) 0.010 0.973 -0.220 0.339
AST 0.070 0.757 -0.108 0.501
ALT 0.087 0.699 -0.287 0.221
Total Cholesterol 0.147 0.423 0.177 0.381
Triglyceride 0.231 0.203 -0.234 0.264
HDL 0.331 0.074 0.077 0.834
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Figure 2: Logestic regression correlations between Fibronctien and GRF.
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Table 4: Roc curve of Fibronctien and GRF.

Characteristic Fibronctien GRF
Cutoff value >317.11 <91.00
P value <0.001 0.312
Sensitivity % 86.4 % 53.0 %
1-Specificity % 13.6% 47.0%
PPV % 86.4 % 53.0 %
NPV % 86.4% 53.0%
AUC (95% CI) 0.873 (0.757- 0.989) 0.535 (0.410- 0.702)

CI: Confidence interval, AUC: Area under curve.
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Figure 3: Receiver operator characteristic curve analysis of Fibronctien and GRF for the calculation of possible diagnostic

cutoff value.

S CONCLUSIONS

The present case—control study demonstrated that
serum fibronectin levels are significantly elevated in
patients with type 2 diabetes mellitus compared to
healthy control subjects. This increase in fibronectin
reflects its potential involvement in the
pathophysiological processes associated with
diabetes, particularly those related to extracellular
matrix remodeling, endothelial dysfunction, and
chronic low-grade inflammation.

Furthermore, the results revealed a strong and
consistent association between elevated fibronectin
levels and impaired renal function in T2DM patients.
This was evidenced by a significant negative
correlation with glomerular filtration rate (GFR) and
significant positive correlations with serum
creatinine, blood urea, and fasting glucose levels.
These findings indicate that fibronectin is closely
linked not only to metabolic dysregulation but also to
early renal impairment, which is a common and
serious complication of diabetes mellitus.

The diagnostic performance analysis further
supports the clinical relevance of fibronectin, as ROC
curve analysis showed good sensitivity and
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specificity, suggesting its potential usefulness as a
biomarker for identifying patients at risk of diabetic
complications.

In conclusion, serum fibronectin may serve as a
promising non-invasive biomarker for assessing
vascular integrity and early renal dysfunction in
patients with type 2 diabetes mellitus. Its routine
evaluation, alongside conventional biochemical
parameters, could improve early detection, risk
stratification, and clinical monitoring of diabetic
patients. However, further large-scale and
longitudinal studies are required to validate its
diagnostic and prognostic value and to better
understand its mechanistic role in diabetes-related
complications.
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