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Abstract

Background: Insulin resistance is a common occurrence in a variety of metabolic disorders, including metabolic syndrome (MetS) and Type
2Diabetes Mellitus (T2DM) which is a major medical problem worldwide and can be qualified as the last stage of chronic pancreatitis. As
a result, the measurement of insulin resistance is required to determine the relationship between them.

Objectives:- This study is an attempt to investigate the relationship between insulin resistance and the Carbohydrate antigen CA19-9 level
in type 2 diabetes mellitus patients.

Methods:- Type 2Diabetes Mellitus (T2DM) has been considered in this search. The average age of patients is (46.56+1.10) years and the
average duration of the disease is (6.6+0.94) years divided into two groups. Group I, consisting of forty patients who have type 2 diabetes
mellitus with a high level of CA19-9. Group II consisted of forty patients who have normal CA19-9 levels. Forty healthy individuals with a
mean age of (44.7+1.45) years were classified as a control group. Fasting blood sugar is measured in the serum of patients, glycated
hemoglobin is measured in the whole blood of patients, CA19-9 and total insulin levels were measured in serum by ELISA technique.

Results:- The mean + SE serum level of CA19-9 in patients with T2DM in groups I and II are (49.933+2.004)U/ml; (16.378+0.6560)U/ml
respectively were significantly higher than the mean+SE serum level in the control group (5.683+1.069)U/ml. While the mean+SE serum
level of HOMA-IR for the same patients in groups I and II are (10.149+1.0206) and (4.005+0.5221) respectively were significantly higher
than the mean+SE serum level in the control group (1.058+0.097).

Conclusion:- The blood levels of CA19-9 and HOMA-IR are positively correlated in patients with T2DM
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INTRODUCTION

90-95 percent of diabetics worldwide have type 2 diabetes )

mellts, is a severe medical issue with significant S e T g
economic implications. In the previous 30 years, the Baghdad, Iraq
disease's prevalence has increased [1,2,3,4,5,6]. Type 2 Email: r.alhamaoy@gmail.com
diabetes, also known as non-insulin-dependent diabetes

mellitus (NIDDM), affects people in middle age or older

and who are also overweight or obese.
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It can also affect obese adolescents, and it is more common
in women with a history of gestational diabetes and people
with dyslipidemia or hypertension. With age, lack of
physical activity, and obesity, the risk of developing this
kind increases. [7, 8, 9, 10]

75-85% of persons with type 2 diabetes have obesity,
dyslipidemia, insulin resistance, or hyperinsulinemia before
they are diagnosed with T2DM. [11, 12, 13].

The synthesis of insulin remains steady in this type, but the
fundamental issue is a two-fold defect: impaired p-cell
function (insulin secretion) and reduced insulin action.
Impaired insulin action, i.e. insulin resistance, occurs when
target tissues are unable to respond to normal insulin
concentrations. In order to sustain euglycemia, 3-cells in the
pancreas must increase insulin output. Over time, the
functional deficiency in insulin secretion prevents the -cell
from maintaining its high insulin secretion rate. As a result,
glucose tolerance is harmed, and type 2 diabetes
develops.[14, 15, 16, 17].

CA 19-9 is a carbohydrate antigen that has been used to
diagnose a variety of cancers, including pancreatic cancer,
cancer of the upper gastrointestinal tract, hepatocellular
cancer, liver cancer, colorectal cancer, and ovarian cancer.
Additionally, it serves as a marker for the effects of diabetes
on pancreatic tissue. [18, 19, 20, 21].

Insulin resistance, which is defined as a diminished
physiological response of peripheral tissues to the action of
normal levels of insulin, is a common finding in metabolic
disorders such as metabolic syndrome (MetS) and type 2
diabetes.[22] To investigate the relationship between insulin
resistance and MetS, a reliable measure of insulin resistance
is required. ldentifying those who have insulin resistance is
also a method for identifying high-risk patients who can
benefit from targeted preventive treatments because insulin
resistance is a substantial risk factor for the emergence of
type 2 diabetes and the development of cardiovascular
disease.[23, 24, 25]

Methods:-

Eighty patients with type 2 diabetes mellitus were separated
into two groups: one with a standard error of mean age of
46.5625 1.1054 years and the other with a standard error of
mean duration of 6.6 0.9421. A high amount of CA19-9 was
seen in Group I, which included forty patients with type 2
diabetes mellitus. A total of forty patients in Group Il had
normal CA19-9 values. The control group consisted of forty
healthy individuals with a standard error of mean age of
44.7+1.45 years. From October 2021 to February 2022, blood
samples were taken from all 120 subjects at Al-Imamain Al-
Kadhimain Medical City in Baghdad, Iraq. The Al-Nahrain
University/College of Medicine Research Ethics Committee
has given their clearance.

Patients with any type of cancer, as well as those with a
history of pancreatic, thyroid, hepatic, or renal disease,
pregnant women, and smokers, were excluded.

After centrifuging blood samples at 3000 rpm, the serum was
stored at -200C. Fasting blood sugar was assessed using an
enzymatic colorimetric method (Chemistry Analyzer), and
serum CA 19-9 and total insulin levels were evaluated using
a monoclonal antibody Enzyme-Linked Immunosorbent
Assay (ELISA) approach. Using the NycoCard reading
equipment, whole blood was utilized to determine glycated
hemoglobin (HbALc).

The standard error of the mean is used to display the results
of the laboratory test (SEM). The means of the several groups
were compared using the Student's t-test.

Microsoft Excel 2013 and SPSS version 20 were used for all
other analyses (Statistical Package for Social Sciences). A
statistically significant p-value was defined as one that was
less than or equal to 0.05.

Results:-

The level of fasting blood sugar of the studied individuals was
summarized in table (1). FBS levels were significantly higher
in the T2DM patient's groups compared with the controls (p
< 0.05).

Table (1):- summary of FBS (mmol\L) level

Group I

Parameter (N =40)

Control

(N = 40)

Group II Control

(N = 40) (N = 40)

Mean + SE 10.454 + 0.530

4.926 + 0.054

11.53+0.762 4.926 + 0.054

Median 10.639

(Range)

(5.722 - 18.889)

(4.444 -5.444)

4.944 11 4.944

(5.556 - 20.889) 4.444 -5.444)

P value <0.001

<0.001
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While there is no significant difference had been observed

between the two diabetic groups (p = 0.593).

was summarized in table (2). In comparison to the controls,

HbA1c values were considerably higher in the T2DM patient
groups (p 0.05).

The glycated hemoglobin level of the studied individuals
Table (2):- summary of HbAlc % level

Parameter

Group I

(N =40)

Control

(N = 40)

Group II

(N =40)

Control

(N = 40)

Mean = SE

9.203 £ 0.333

5.863 + 0.078

9.058 +0.270

5.863 +0.078

Median

(Range)

8.95

(6.7-15.5)

6

(4.6-6.5)

8.7

(6.6-13)

6

(4.6-6.5)

P value

A significant difference had been observed between the two
diabetic groups (p = 0.029).

result by 22.5 as the following equation:

HOMA-IR = (FPG*FPI) / 22.5

Homeostatic model assessment of insulin resistance level of

the studied individuals was summarized in table (3) which is
calculated by dividing the result of fasting plasma glucose

(FPG) by fasting plasma insulin (FPI), then multiplying the
Table (3):- summary of HOMA-IR

Parameter

Group I

(N = 40)

Control

(N = 40)

Group IT

(N = 40)

HOMA-IR levels were significantly higher in the T2DM
patient's groups compared with the controls (p < 0.05).

Control

(N = 40)

Mean = SE

10.149 £ 1.021

1.058 + 0.097

4.657+ 0.884

1.058 + 0.097

Median

(Range)

8.976

(3.253- 32.447)

0.970

(0.227-2.294)

3.102

(2.462-27.026)

0.970

(0.227-2.294)

P value

Table (4) provides a summary of the individuals' serum
CA19-9 concentrations. In comparison to the controls,

<0.001

<0.001

Table (4):- summary of CA19-9 (U\ml) level

serum CA19-9 levels were substantially higher in the T2DM
patient groups (p 0.05).

Group I Control Group II Control
Parameter
(N =40) (N = 40) (N =40) (N =40)
Mean + SE 49.9334 + 2.004 6.433 £ 1.309 16.378 + 0.656 6.433 £ 1.309
Median 47.7965 1.68 15.478 1.68
(Range) (37.373-99.568) 0.001-28.965) (10-24.001) 0.001-28.965)
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P value <0.001

Discussion:-

The health of millions of people is impacted by the global
epidemic of diabetes mellitus. The autoimmune destruction
of insulin-producing beta cells in the pancreas is a defining
feature of type 1 diabetes, whereas insulin resistance and
abnormalities in beta-cell insulin secretion are the combined
causes of type 2 diabetes.[26]

CA 19-9 is a carbohydrate antigen that is used to diagnose
pancreatic cancer as well as pancreatic tissue damage caused
by diabetes. As a result, the degree of rising in the CA19-9
level may be useful in distinguishing between pancreatic
inflammatory disorders and pancreatic cancer. Therefore, to
avoid the necessity for extra interventional procedures, the
normal range for diabetic patients must be established before
the analysis of CA19-9 levels in these patients. [27,29]

The results of the present investigation showed that serum
CA19-9 levels were considerably higher in patients with
type 2 diabetes mellitus.

Furthermore, there is no discernible difference (in CA19-9
level) between patients who are receiving treatment (with a
standard error of mean duration (meant SEA) (6.6 0.94)
years and those who are not receiving treatment (newly
diagnosed patients), which is consistent with Benhamou et
al. They came to the conclusion that in diabetes patients, CA
19-9 levels are higher in acute metabolic circumstances, and
that this correlates well with blood glucose levels. [27]

Matthews et al. established the homeostasis model
assessment estimated insulin resistance (HOMA-IR), which
is commonly employed in studies to measure insulin
resistance. Quantification of insulin resistance with HOMA-
IR is more convenient than the "gold" standard euglycemic
clamp method [30, 31], is calculated by dividing the result
of fasting plasma glucose (FPG) by fasting plasma insulin
(FPI), then multiplying the result by 22.5 as the following
equation. [32]

HOMA-IR = (FPG*FPI) / 22.5

The pathophysiological foundations for the impairment of
glucose metabolism and type 2 diabetes are impaired p-cell
function and insulin resistance.

Patients with type 2 diabetes mellitus have a considerably
higher blood HOMA-IR level than those in the control
group, according to the findings of this study.

Furthermore, there is a clear distinction between patients
who are receiving treatment (with a standard error of mean
duration (mean SEA) of 6.6 0.94 years) and those who are
not receiving treatment (with a standard error of mean
duration (mean SEA) of 6.6 0.9421 years) and those who are

<0.001

not receiving treatment (newly diagnosed patients).

This finding is consistent with the findings of the White Hall
Il population-based prospective study, which found that
abnormal glucose tolerance occurred (3-5) years after insulin
sensitivity had decreased significantly, while pancreatic-cell
(which secreted the insulin hormone) function remained
unchanged during this time, implying that insulin resistance
may be a determining factor in the transition from normal
glucose tolerance to prediabetes.[33,34] This explains why
there is no discernible difference in CA19-9 levels between
patients who are receiving treatment (with a standard error of
mean duration (mean SEA) of 6.6 £ 0.94 years) and those
who are not (newly diagnosed patients).

Conclusion

There is a clear direct relationship between the level of
carbohydrate antigen CA19-9 and HOMA-IR in patients with
type 2 diabetes, which indicates the possibility of damage to
pancreatic tissue in people with insulin resistance.
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