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Abstract
Background: Both Osteopontin and Visfatin remain underexplored in the context of thyroid disorders.

Nonetheless, taking into account their association with inflammation and metabolic alterations, further
investigation on OPN and Visfatin is necessary within the scope of thyroid disorders. Initial biomarker stage
for disease progress can enhance diagnosis, monitoring, and checkup frequency. Biochemical changes in the
endocrine system signal the presence of disturbances in the body systems. Evaluation of thyroid diseases and
the biology of ossification is essential because they are prevalent pathologies in the population. Osteopontin
plays an essential role in the development, growth and metabolic activities of cells resulting in bone tissue
architecture. Functions of Visfatin in governing metabolic processes appear relatively novel. Objectives: This
first study, we hope to make an attempt in examining the diagnostic value of serum OPN and Visfatin levels
among thyroid disease patients. Moreover, identify differences between thyroid disease patients and matched
healthy participants concerning serum levels of Osteopontin and Visfatin. Methods: The study conducted is a
case-control study of 60 patients with thyroid disease and 60 healthy controls. Blood samples were collected,
from which serum Osteopontin and Visfatin levels were quantified. Correlation between Visfatin, Osteopontin,
age, and BMI, and other background variables were also conducted. Results: Osteopontin and Visfatin levels
in patients with Thyroid disease and controls will be discussed. In patients with thyroid disease, Osteopontin
levels were significantly lower (4.13 = 1.40 pg/L) than in controls (6.20 £ 1.91 pg/L) (p = 0.001). Visfatin
levels were significantly greater in the patients (3.49 £ 0.53 ng/mL) than in controls (1.8 + 0.18 ng/mL) (p =
0.01). No significant correlation was observed between Osteopontin and age/BMI (p > 0.05). There was a
weak correlation noted between Visfatin and BMI (p = 0.037). Conclusion: These results imply that
Osteopontin and Visfatin might be considered potential markers for thyroid disease. The outlined results
suggest biphasic changes in OPN and Visfatin as a part of a particular biochemical pattern associated with
thyroid dysfunction, lower OPN and higher Visfatin possibly indicating inflammatory and metabolic
derangement in thyroid disease.
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INTRODUCTION cancer, can disrupt metabolism, cardiovascular

Thyroid diseases are among the most function, and overall well-being (2,3).
prevalent endocrine disorders, affecting an Conventional diagnostic methods rely on free
estimated 200 million people worldwide (1). thyroxine (FT4), thyroid-stimulating hormone
These conditions, including hypothyroidism, (TSH), and free triiodothyronine (FT3) levels, in
hyperthyroidism, thyroid nodules, and thyroid addition to ultrasound imaging and fine-needle
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aspiration biopsy (FNAB) for thyroid nodules
(4). Some approaches remain problematic,
especially in the differentiation of the benign
nodules from malignant ones or in the tracking
of the disease progression (5). Consequently,
biomarkers like Osteopontin (OPN) and Visfatin
are being investigated for their possible
applicability in the diagnosis and prognosis of
thyroid diseases.

The Role of Biomarkers in Thyroid Disease

Biomarkers are becoming increasingly
important in the understanding of the
mechanisms and progression of the disease and
in monitoring the treatment response (6). The
inflammation which is usually accompanied
with most thyroid disorders suggests a lowered
immunity which makes inflammatory indicators
useful for early diagnosis as well as assessing
the level of risk (7). Out of the new biomarkers,
Osteopontin and Visfatin have received special
attention because of their inflammatory,
immune and metabolic regulatory functions
(8,9).

Osteopontin and Thyroid Disease

Osteopontin (OPN) is a glycoprotein that
is known to play a role in extracellular matrix
remodeling, immune system acting and tumor
progression (10). It has expressions in many
tissues including the thyroid gland and has been
associated with autoimmune thyroid diseases
AITDs like Hashimoto’s thyroiditis or Graves’
disease (11). Increased OPN is known to
correlate with autoimmune thyroid disease
chronic inflammation (12). Besides, some
reports claim that OPN is overexpressed in
thyroid cancer, notably in highly invasive
variants like anaplastic thyroid carcinoma,
where OPN facilitates tumor invasion and
metastasis (13,14).

Visfatin and Thyroid Disease

Nicotinamide phosphoribosyl
transferase (NAMPT), or Visfatin, is an
adipokine which is included in glucose
metabolism as well as immune modulation and
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inflammation (15). It is involved in the
pathogenesis of several metabolic disorders
such as obesity and type 2 diabetes, which
frequently accompany thyroid dysfunction (16).
Recent studies show that Visfatin might be
elevated in patients with thyroid cancer and in
autoimmune thyroid diseases, which marks a
shift in understanding the relationship between
metabolic dysregulation and thyroid pathology
(17,18).

Rationale for the Study

Although Osteopontin and Visfatin have
been associated with different inflammatory and
metabolic conditions, their contribution to
thyroid disease remains elusive. Some studies
claim that levels of Visfatin and OPN are
increased in thyroid disorders, whereas some
others describe these levels to differ depending
on the type of thyroid disease (19,20).
Therefore, there is a need to further evaluate the
clinical utility of these markers and their
relevance in different types of thyroid diseases.

METHODS
Study Design and Participants

This study was designed as a case-control
study to determine the serum levels of
Osteopontin (OPN) and Visfatin in patients with
thyroid diseases compared to healthy controls.
In total, 120 participants were included,
consisting of 60 subjects with diagnosed thyroid
diseases and 60 matched controls with no
thyroid disease based on age and BMI. Cases
were recruited from the endocrinology
outpatient department of a tertiary care hospital.

Inclusion criteria for the patient group
Diagnosed with hypothyroidism,
hyperthyroidism, or autoimmune thyroid
disease based on laboratory and clinical
findings. Aged between 18-60 years. No
previous history of thyroidectomy or radioactive
iodine therapy. The control group consisted of
healthy individuals with: Normal thyroid
function (TSH, FT3, and FT4 within reference
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ranges). No family history of thyroid disease. No
current inflammatory or metabolic disorders.
Clinical and Laboratory Evaluations
1. Anthropometric Measurements

The BMI can be defined as the weight in
kilograms divided by height in meters squared.
The subject's blood pressure in the sitting
position was taken after they had rested for 5
minutes.

2. Biochemical and Hormonal Analysis

Levels of serum Osteopontin (OPN) and
Visfatin were analyzed using ELISA (Thermo
Fisher Scientific, USA) according to the
company's directions (21). TSH, FT3, and FT4
were evaluated using the CLIA method (Roche
Diagnostics, Germany) (22). Fasting plasma
levels of glucose, lipid profile, and CRP (23)
were measured to exclude any metabolic
interferences (23).

1. Sample Collection and Processing

Venous blood samples of 5 mL were
obtained from all participants following an
overnight fast of 8 to 12 hours. Blood samples
underwent centrifugation at 3000 rpm for a
duration of 10 minutes, after which the serum
was preserved at -80°C until analysis. All tests
were conducted in duplicate to guarantee
accuracy and reliability (9).

Statistical Analysis

Data analysis was conducted utilizing
SPSS version 26.0 (IBM, USA). Continuous
variables were presented as mean + standard
deviation (SD), and group comparisons were
conducted using the Student’s t-test or Mann-
Whitney U test, based on the assessment of
normality (18). The Chi-square test was
employed to analyze categorical variables.
Pearson and Spearman correlation coefficients
were employed to evaluate the relationships
among Osteopontin, Visfatin, BMI, and age
(20). A p-value less than 0.05 was deemed
statistically significant.
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RESULTS
Demographic and Clinical Features

The participants in this study were 120 in
total, consisting of 60 patients with thyroid
disease and 60 healthy age and gender-matched
controls. The mean age of the patient group was
(34.81 £7.86) years while controls were (35.87
1+6.25) years old (p =0.62) which is a no
significant difference. Similarly, BMI was
slightly higher in thyroid patients (26.26 +3.88
kg/m?) than in controls (25.82 +2.41kg/m?)
which was not statistically significant (p =0.3)
(Table 1).

Osteopontin and Visfatin Levels in Patients
vs. Controls

Serum levels of Osteopontin (OPN) were
significantly lower in thyroid disease patients
(4.13 £1.40 pg/L) compared to controls (6.20 £
1.91 pg/L) (p = 0.001). Visfatin levels were
significantly higher in patients (3.49 = 0.53
ng/mL) than in controls (1.8 + 0.18 ng/mL) (p =
0.01) (Table 2). These findings indicate that
decreased OPN and increased Visfatin
concentrations  are  possibly  operating
pathophysiological processes due to
inflammation and metabolic imbalance in
thyroid disease.

Relations Between Biomarkers, Age, and
BMI

Correlations with Osteopontin: OPN levels
increased with increasing BMI (r =0.501, p
=0.074), suggesting that higher BMI leads to
lower Osteopontin levels in thyroid disease
patients. OPN levels did not show any
association with age (r =0.038, p =0.81), and this
association was considered weak.

Visfatin Correlations: Visfatin had a loose
correlation with BMI (r = 0.34, p= 0.037, p <
0.05), indicating a likely contribution to
metabolic dysfunction in thyroid disease. A
Visfatin level did not correlate significantly with
age (r =0.041, p = 0.45), suggesting that the rise
in thyroid disease is not related to the aging
process. (Table 3).
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Statistical Significance and Implications
The significant decrease in OPN and
increase Visfatin levels in thyroid disease
patients (p < 0.05) supports Visfatin role as
potential inflammatory and metabolic biomarker
but OPN non-significant. The positive
correlation between OPN and Visfatin with BMI
suggests an interplay between adipose tissue
metabolism and thyroid dysfunction. It is
plausible to conclude that the increase in thyroid
disease is due to pathophysiological processes as
opposed to age-related change since Visfatin

was found not correlated to age (0.041) (Figure
1).

Osteopontin is significantly lower in
patients with thyroid disease compared to its
control. OPN shows a correlation to BMI while
weakly to age and Visfatin shows correlation to
age but not in this case. With greater BMI, there
is higher level of Visfatin but lower OPN. This
suggests that there is a relation between
metabolic state and the progression of thyroid
disease.

Table 1: Demographic data of study and control groups.

i Means £SD
Variable Study groups No. Rang P- value
: 34.81 +7.86
Age patients 60 | (2695 428)
(years) 35.87 £6.25 0.62
Control 60 (29.1-432)
: 26.26 +3.88
BMI patients 00 | (2242:201) 03
kg/m2) Control 60 25.82 +2.41 '
(23.1-28.2)

P value <0.05 was significant. BMI (body mass index.

Table 2: Comparison between cases and controls regarding Osteopontin and Visfatin.

. Patients (Mean + SD Control (Mean + SD
Variable ISI:GO ) ISI:GO ) P-value
Osteopontin 4.13+1.40 6.20 £1.91 0.001*
(ng/l) (2.42-5.71) (3.9-8.71)
Visfatin 3.49 +0.53 1.8+ 0.18 0.01*
(ng/ml) (2.91-4.12) (1.61-2.08) '

* significant at p<0.05.

Table 3: Correlation between Osteopontin, Visfatin, Age, and BMI among patients.

Variable Osteopontin (ug/1) Visfatin (ng /ml)
Age (years)
r 0.038 0.041
p 0.81 0.45
BMI
' 0.501 0.34
P 0.074 0.037
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Figure 1: Comparison of mean age, BMI, OPN, and Visfatin levels between patient and control groups.

DISCUSSION

This study confirmed that Osteopontin
(OPN) levels are significantly lower and
Visfatin levels are significantly higher in
patients with thyroid disease when compared
with healthy controls, indicating that Visfatin
may play a possible role as a diagnostic
biomarker for thyroid dysfunction. Our results
corroborate  previous work that pro-
inflammatory ~ and  metabolic ~ markers
conspicuously participate in the progression of
thyroid disease (9). Noted reduction of value of
Osteopontin is less than expected (4.13 = 1.40
ug/L) while controls had higher markers of (6.20
+ 1.91 pg/L), p < 0.01) does not support the
hypothesis that OPN participates in immune
mediated thyroid inflammation. OPN is
responsible for modulating T-helper 1 (Thl)
immune responses which are known to
participate in autoimmune thyroid diseases
(AITD) such as Hashimoto's thyroiditis and
Grave's disease (16).

Similarly, Navarro et al. reported OPN’s
elevation in thyroid cancer and inflammatory
thyroid diseases due to its association with tissue
remodeling and fibrosis (17). Furthermore, the
observed correlation between OPN and BMI (
r=0.501, p=0.074) indicates  potential
inflammatory mechanisms driven by adipose
tissues that may worsen thyroid function, which
has also been described in studies on metabolic
syndrome (24). Visfatin, an insulin-mimetic
adipokine, was significantly elevated in thyroid
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disease patients (3.49 = 0.53 ng/mL) compared
to controls (1.8 + 0.18 ng/mL) (p=0.01),
bolstering its proposed role in metabolic
dysregulation linked with thyroid dysfunction.
Prior research including that conducted by
Zhang et al., have reported high levels of
Visfatin in patients with autoimmune thyroid
diseases specially in hypothyroid patients (18).

Given that Visfatin is released into
circulation by adipose tissue, immune cells, and
inflamed thyroid glands, it has a role to play in
the systemic inflammation and insulin resistance
typical of thyroid disorders (20). Quite
interestingly, the meager link between Visfatin
and BMI (r = 0.34, p < 0.037) does support to
some extent the claims that obesity-related
metabolic dysfunctions may disrupt thyroid
activity (25).

Still, Visfatin showed no significant
relationship with age (r = 0.041, p = 0.45), which
indicates a weaker possibility that increase in
Visfatin is associated with aging rather than
metabolic state (26). In this regard, Visfatin
could be utilized clinically as new potential
biomarkers to screen and track disease
progression in the thyroid gland, whereas OPN
could not. The considerable difference in levels
between patients and controls (p < 0.001)
supports their distinguishing value thyroid
related disorders (disease) against normal
physiologic deviations (27). OPN may be
particularly useful due to its involvement in
inflammatory pathways in differentiating
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autoimmune thyroid disorders (AITD) and non-
autoimmune thyroid subclinical hypothyroidism
(28). Visfatin on the other hand, because of its
strong association with BMI and systemic
metabolic dysfunction, may be of value in
thyroid related metabolic disturbances with
particular emphasis on obesity (29). Also, catar
R reported that OPN and Visfatin might be
valuable as prognostic markers—higher OPN
levels have been linked to thyroid fibrosis and
advancing disease, while Visfatin correlation
with certain metabolic parameters suggests that
it may predict deterioration of thyroid function
in obese or insulin-resistant patients (30) this
report compatible with our study’s findings on
Visfatin.

This study has, however, some limitations
that have to be addressed. Firstly, we have a
relatively low sample size (n = 120), which may
limit the generalizability of our results, and we
require larger multi-center studies to confirm
these associations (31). Secondly, other
confounding factors such as obesity, metabolic
syndrome along with inflammation are likely to
individually impact Visfatin and thus,
complicate the determination of the impact of
thyroid dysfunction alone (32).

Additionally, while this study provides
cross-sectional data, longitudinal studies are
needed to assess how OPN and Visfatin levels
change over time in response to disease
progression or thyroid hormone replacement
therapy (33). Further investigations must aim to
confirm the validation of these biomarkers in a
wider and more ethnically heterogeneous
sample, including sufferers with various
subtypes of thyroid disorders (e.g., Graves'
disease, Hashimoto's thyroiditis, and thyroid
cancer) (34). In addition, repeating cross-
sectional studies should determine whether OPN
and Visfatin concentrations change with the
severity and treatment of the disease (35). “How
OPN participates in thyroid inflammation and
how Visfatin affects the metabolic pathways in
the thyroid gland” refer to mechanistic studies
that will give definition to the role OPN and
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Visfatin has in disease pathology (36).
Moreover, modulating these substances
therapeutically, such as through anti-
inflammatory treatments that block OPN
function or using metabolic control to lower
Visfatin levels, could pose new ways of treating
thyroid disorders (37).

CONCLUSION

This study brings forward the
prospective roles of Osteopontin (OPN) and
Visfatin as possible diagnostic markers in
thyroid disorders. Our data indicates that serum
levels of Osteopontin is in thesis lower in
thyroid disease compared with healthy controls
whereas Visfatin is significantly increased.
These findings highlight a unique biochemical
profile for thyroid dysfunction and indicate that
decreased OPN and increased Visfatin
concentrations  are  possibly  operating
pathophysiological processes due to
inflammation and metabolic imbalance in
thyroid disease. The link between Visfatin and
body mass index (BMI) indicates there could be
metabolic factors underlying thyroid disorders,
while OPN's marginal association with BMI
suggests it may serve as an indicator for
autoimmune  activity.  Considering  the
substantial differences of the biomarkers
between cases and controls, it seems likely that
OPN and Visfatin will be able to enhance the
early diagnosis and tracking of thyroid diseases.
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