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Abstract:
Type |l diabetes, is a type of diabetes that is characterized by hyperglycemia due to insulin resistance and/or
relative lack of insulin due to obesity, lack of physical exercise or genetically determined. HbA1lc level in diabetic
patients provides valuable information about the changes occurring in the blood glucose level over the last three
months. This increased glycation is thus involved in progression of diabetes and its complications. Also insulin
resistance is a prominent feature of type Il DM and contributes significantly to hyperglycemia. Serum
concentration of Fetuin-A is directly correlatedwith insulin resistance and dyslipidemia because it inhibits the
insulin-stimulated autophosphorylation of the insulin receptor. In several epidemiological studies, it is mentioned
that insulin resistance (IR), metabolic syndrome (MS) and type 2 diabetes mellitus (T2DM) are associated with
higher level of serum Fetuin-A. These facts led us to think, to find out the correlation amongthe level of Fetuin A,
HbA1c and insulin resistance in type Il diabetic patients. This is the reason; we have correlated these parameters
by using Karl Pearson’s Coefficient. In the present study we observed a significant correlation. It indicates that
there is an influence of Fetuin-A on the glycemic control and insulin resistance, in type Il diabetic subjects. It
suggests that Fetuin-A can be used as Biochemical parameter to assess a glycemic control as well as Insulin
Resistance in the diagnosis and prognosis of type 2 diabetes.
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Glucose molecule in the blood normally binds to the
hemoglobin molecule known as glycated hemoglobin (HbA;.)
or glycation. The glycated hemoglobin formation is a normal
part of the physiologic function cycle. However,the average

Introduction

Diabetes mellitus is one of the most prevalent endocrine
conditions and is marked by an elevated level of blood
glucose level. Type 2 diabetes is caused by a reduced

responsiveness of target cells to insulin (insulin resistance)
which accounts for over 90% of all instances of diabetes
(1 Diabetes mellitus is a clinical syndrome characterized by
chronic hyperglycemia due absolute or relative deficiency of
insulin 2, Insulin resistance is a prominent feature of type 2
DM and contributes significantly to hyperglycemia which
play an important role in the pathogenesis of microvascular
complications Bl. Homeostatic model of assessment of insulin
resistance (HOMA-IR) is one of the frequently used indices of
insulin resistance 51.0n the other hand, the homeostasis
model assessment of insulin resistance (HOMA-IR) provides a
quick and affordable way to estimate insulin resistance as
well as the assessment results have been demonstrated to
be on par with the gold standard approach [,
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increase in the level of plasma glucose also increases the
amount of glycated hemoglobin in the plasma. This specific
characteristic of the hemoglobin biomarker is utilized for
estimating the average blood glucose levels which occurs in
previous two to three months 71,

A glycoprotein formed by liver cells is Fetuin-A, in muscle and
fat, Fetuin-A leads to insulin resistance because in these
tissues it binds to the insulin receptor tyrosine kinase [,
Serum concentration of Fetuin-A is directly correlated with
insulin resistance and dyslipidemia because it inhibits the
insulin-stimulated autophosphorylation of the insulin
receptor 1%,

In the present study, we report on the correlation we found
between insulin resistance as estimated by homeostasis
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model assessment (HOMA) 19 and glycated hemoglobin as
estimated by HbAlc Fluorescence Immunoassay(FIA), and
Fetuin-A by ELISA method in type 2 diabetic patients.

Aims andobjectives

e To estimate the Serum level of Fetuin-A, HbAlc and
HOMA for Insulin resistance in type 2 DM patients and
in age and sex matched healthy controls.

e To find the correlation between these parameters if any.

Materials andMethods

The present study comprised of 50 known diabetic patients
(with HbA1c>6 mg%) and 50 healthy controls (age and sex
matched). This study was conducted in collaboration with
tertiary care hospital in WestMaharashtra from March 2024
to August 2024.

Inclusion Criteria
Only OPD follow up patients diagnosed as type-ll DM (Age
group - 30yrs.-65yrs) are included in present study.

Exclusion Criteria

Patients who have severe cardiac problem, cancer, overt
thyroid dysfunction, chronic liver and kidney diseases, on
steroid drug therapy and >60 yrs. will be excluded from this
study

Materials and Methods
a) Sample Collection and Processing

All enrolled individuals with prior well-informed written

Results and Observations

consent, had their venous blood drawn under stringent
aseptic guidelines, thus for the purpose of determining
fasting plasma glucose and insulin, overnight fasting 5ml
venous blood was collected by venipuncture under aseptic
condition and transferred 2ml in EDTA tube for the
estimation ofHbAlc, 1ml in fluoride bulb for estimation of
plasma glucose and 1ml in plain bulbto measure Serum
Insulin level and to estimate Serum Fetuin-A.

b) Biochemical Analysis

The glucose oxidase-peroxidase (GOD-POD) method was
used to estimate the plasma glucose. The level of HbAlc was
estimated by the HbA1lc Fluorescence Immunoassay(FIA).The
Electrochemiluminescence Immunoassay (ECLIA) method
was used to measure fasting insulin concentrations. Using
the Homeostasis Model Assessment of Insulin resistance
(HOMA-IR) formula, the insulin resistance was determined
(for SI Unit) 2° and Serum level of Fetuin A was estimated by
ELISA method.

Statistical Analysis

All the biochemical parameters measured in study group
subjects were statistically compared with those estimated in
controls. Results were presented as Mean #SD. Student
paired‘t’ test andKarl Pearson’s Coefficient is used to find out
the correlation among the biochemical parameters HOMA-
IR, HbAlc and Fetuin-A.SPSS Version 2022software used for
statistical analysis between controls and cases for numerical
variables.

Table 1: Statistical Analysis of the Parameters of Glycaemiclndexand Insulin resistance in Healthy Controlsand Type 2 D.M.

Study Groups GlycatedHb % HOMA-IR Fetuin-A ‘P’Value ‘R’Value
Healthy Controlsn = 50Mean + SD 5.2+0.6 2.25+0.2 0.7910.12 mg/dl 0.0001 0.55
Type-Il D.M.n = 50 (Mean + SD) 8.7+0.5 4.84+0.5 3.5+0.82 mg/dI 0.0001 0.61

(n=number of cases, p<0.05 Significant value, p<0.001 highly significant)
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Fig 1: Concentration of Glycated Haemoglobin (%) in Healthy Controls and Type [IDM.
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Fig 3:Serum Level of Fetuin-A, in Healthy controls and Type-II diabetes.
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DISCUSSION:

In the present study Table no.1 andGraph No. 1, 2 and 3
shows levels of Glycated hemoglobin, Serum Fetuin-Aand
Insulin resistance, whichwas found to be elevated in type I
diabetic patients as compared to healthy controls.

In diabetic patients, the mean HbA;c was increased as
compared to control, this difference was statistically
significant (p<0.000) when compared between study cases
and healthy control subjects.

On the other hand, the homeostasis model assessment of
insulin resistance (HOMA-IR) provides a quick and affordable
way to estimate insulin resistance as well as the assessment
results have been demonstrated to be on par with the gold
standard approach [19,

In the present study (Graph. No. 2 and table no.1) shows that
HOMA-IR significantly increased in type 2 diabetic patients as
compared to healthy controls
(P<0.000).PYohannesTsegyieWondmkun (2020)also found
increased level of HbA;c and insulin resistance respectively in
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type Il DM as compared to controls!*® 121,

In the present study, table no. 1, along with graph no.3
shows, in type 2 diabetes, the proportion having significant
increased level of Serum Fetuin A(p=0.0001), as compared
with healthy control which correlates with the previous
studies by Stefan N et al., Song A et al., Mathew ST et al, 'Z
16)

These results led us to think if there is any correlation
between the level of Fetuin-A, HbAlc and insulin resistance
in type Il diabetes. This is the reason; we have correlated
these parameters by using Karl Pearson’s Coefficient. In the
present study we observeda significant correlation (‘r’ value
= 0.6land 0.55, and ‘p’ value <0.000). SerumFetuin-Alevel
increases with the elevated level of HbAlc and Insulin
Resistance (HOMA-IR).It indicates that there is aninfluence of
glycemic control on insulin resistance as well as Fetuin-A
levels in diabetic subjects.

Conclusion

From the present study we have concluded that Insulin
resistance is a prominent feature of type 2 DM and
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contributes significantly to hyperglycemia which play an
important role in the pathogenesis of microvascular
complications.HbAlc being the marker of glycemic control
was compared with the Insulin resistance and Fetuin-A.
There is a positive correlation observed between these
Biochemical parameters, Fetuin-A and HbAlc-(‘r" = 0.61)
where as for HbAlc and HOMA-IR (‘r’ = 0.55). This indicates
that as the degree of severity of Serum Fetuin-A and insulin
resistance with the poor control of hyperglycemia in type 2
diabetes. It suggests that a good glycemic control can reduce
the severity of insulin resistance as well as Serum Fetuin-A in
type 2 diabetes.

Finally from the above discussion it was concluded that
HbAlc and/orFetuin-A can be used as Biochemical
parameter to assess a glycemic control as well as Insulin
Resistance in the diagnosis and prognosis of type 2 diabetes.

Limitations of the study

The study is limited to a specific number of participants
within a defined population. The sample may not be large
enough to represent all individuals with type 2 diabetes,
which may affect the generalizability of the findings.
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