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Abstract
B ackground: Midkine plays a significant role in the pathophysiology of malignant and other diseases since
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it is involved in a number of physiological processes, including development, reproduction, and repair.

Different types of cells express this protein. Thus, in healthy conditions, significant MDK expression is
observed in lymphocytes, the epidermis, and the bronchial epithelium. The sample obtained during fine needle
aspiration can help in the diagnosis of or rule out disorders like cancer. Blood is the most practical and least
likely bodily fluid to pollute while diagnosing illnesses. Finding successful prognostic markers in patients with
well-defined thyroid cancer was the goal of the current investigation.

Methods: Midkine level was measured in serum samples by using Elisa technique for 80 patients (40 patient
was diagnosed with papillary thyroid carcinoma and another 40 with benign thyroid goiter), Age (25-55) from
Iraqis people.

Results: The current study revealed highly significant difference the median serum level of medkine in the TC
patients was much higher than that of BTT patients with a highly significant difference The sensitivity and
specificity of the test at cut off value of medkine=129 pg/ml were 90% for both. While FNA result, the sensitivity
and specificity of FNAC was 80.77% and 89.66% respectively.

Conclusions: The thyroid cancer group's serum MDK result was noticeably higher than that of the healthy
control groups. proposed that the midkine might serve as a biochemical marker for thyroid cancer early
identification and diagnosis.
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Introduction

The most prevalent kind of endocrine cancer is thyroid
cancer [1]. With a fairly excellent prognosis and minimal
malignant potential, differentiated thyroid tumours
(DTC) account for about 90% of thyroid neoplasms [2].
Thyroid cancer has become much more common within
the past few decades.

According to estimates, thyroid cancer ranks ninth in
terms of incidence in men and second in terms of
frequency in women. It is currently the fifth most
common cancer diagnosis in women. [3] The majority of
thyroid cancers are caused by differentiated thyroid
cancer (DTC), which mostly consists of follicular thyroid
cancer (FTC) and papillary thyroid cancer (PTC).

Since early disease detection has been made possible
by the aggressive use of US-guided fine needle
aspiration biopsy (FNA) and more intense imaging with
neck ultrasonography (US), there is a perceived higher
incidence of DTC [4]. The initial course of treatment for
most people with DTC involves a complete
thyroidectomy. Nonetheless, patients with
microcarcinomas who do not show nodal metastases on
imaging may still undergo lobectomies [5].

Ultrasonography is the primary means of limited
diagnostic technique, and percutaneous fine needle
aspiration (FNA) is the gold standard for identifying
benign and malignant thyroid nodules. These
techniques, however, have a limited accuracy [6].

One of the first procedures in the surgical assessment
of a thyroid nodule should be FNAC. Due in great part to
sampling from cystic, haemorrhagic, hypervascular, or
hypocellular colloid nodules, 15% of all aspirates are
insufficient or nondiagnostic [7]. It is important to
aspirate a nodule like this again since a nondiagnostic
finding should never be used to rule out cancer. In 4% of
women and 29% of men, surgical diagnosis following
several nondiagnostic aspirations showed malignant
nodules [8]. One kind of biopsy technique is fine needle
aspiration. A tiny needle is introduced into a region of
tissue or bodily fluid that appears abnormally in fine
needle aspiration. The sample taken during fine needle
aspiration, like with other biopsies, can aid in the
diagnosis or ruling out diseases like cancer [9].

Alternative methods are required for precise detection
potential blood markers for thyroid cancer. The most
practical and difficult-to-contaminate bodily fluid for
diagnosing conditions like midkine is blood.

The basic heparin binding growth factor with a low
molecular weight, midkine, is related to pleiotrophin
(NEGF1, 46% homologous with MK). The protein in
question is non glycosylated and consists of two
domains connected by disulfide bridges. Midkine is the
name of a developmentally significant retinoic acid-
responsive gene product that is substantially activated
during mid-gestation. Mainly limited to certain tissues

in the typical adult, it is highly activated during the
processes of oncogenesis, inflammation, and tissue
restoration. Because of its pleiotropic properties, MK
can affect angiogenesis, fibrinolysis, cell migration, and
proliferation [10].

Methods

Study subjects

The study included 80 patients (female) with Goiter have
a standard error of mean age (mean * SE) 46.562 * 1.105
years, Sample collected from patient before surgery .
The Blood samples collection and the practical work of
this study extended through twelve months from
January 2022 until January 2023. Serum was collected
from Al-Imameen Al-Kadohimin Teaching Hospital and
Medicine City Hospital in Baghdad.

Patients were followed up after the operation to
document the result of tissue histology examination.
The patients were divided into Two groups. Group(1)
include 40 sample serum of patient with benign thyroid
goiter and another group(2) include 40 sample serum of
patient diagnosed with thyroid cancer.

Measurement level of midkine level in serum
Enzyme-linked immunosorbent assay (ELISA) kits are
used to assess the level of metabolites.

Statistical analysis

using SPSS version Analysis of variance will be used to
compare means between the different groups and
person’s correlation will be used to find midkine level in
benign and malignant patient serum.

Results

The median serum level of medkine in TC patients was
738 pg/ml (range= 118-1200 pg/ml) compared to 76 pg/ml
(range= 36.71-233 pg/ml) in BTT patients with a highly
significant difference, (figure 1).

Variable Malignant (n=33) | Benign (n=39) p- value
Medkine, pg/ml

Mean=SD 723%331.6 88+35.93

Median 738 76 <0.001
Range 118-1200 36.71-233

Table 1: Serum levels of medkine in patients with benign and
malignant thyroid tumours. The median serum level of medkine in
TC patients and compared with benign.

As these biomarkers showed significant variation
between TC and BTT, they are candidates to be used for
differentiation between the two conditions. Receiver
operating curve (ROC) was used to find out the diagnostic
value of these biomarker curve for medkine of
discrimination between benign and malignant thyroid
tumours the AUC was 0.979, 95%CI=0.951-1.00, p<0.001.
The sensitivity and specificity of this marker test at cut
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off value of medkine= 129 pg/ml were 90% for both as
shown in figure 2.
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Figure 1: serum level of medkine in malignant (thyroid cancer) and
compared with benign cases (Benign thyroid tumour).

0.8

Source of the
g‘ 06 Curve
% ——Medkine
5
» g4 —Reference Line

0.2

0.0
0.0 0.2 04 0.6 038 1.0

1 - Specificity
Figure 2: Receiver operating characteristic curve for midkine in
the context of discrimination between benign and malignant
thyroid patient.

The FNAC was available for 26 patients with TC and 29
patients with BTT. Out of 26 patients with TC, 21 patients
(80.77%) were positive for FNAC as true TC. On the other
hand, out of 29 patients with BTT, 3 patients (10.34%)
had a positive FNAC as shown in (Figure 3).

p<0.001
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Figure 3: The frequency of Fine needle Aspiration positivity
among patients with thyroid cancer and compared with Benign
thyroid tumor.

Out of 26 TC patients according to histopathological
examination, 21 were also positive for FNAC. On the

other hand, 26 patients out of 29 patients with BTT based
histopathology were also found to be negative for FNAC.
Accordingly, the sensitivity and specificity of FNAC was
80.77% and 89.66% respectively. Figure 4 shows the
of papillary

microscopic  histopathology
carcinoma in FNA sample.
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Figure 4: Mlcroscoplc hlstobathology, A show normal thyr01d cells,
B shows papillary thyroid carcinoma cells.

Discussion

In the present study the median serum level of medkine
in TC patients was 738 pg/ml (range= 118-1200 pg/ml)
which much higher than that of BTT patients (median=
76 pg/ml, range= 36.71-233 pg/ml) with a highly
significant difference. the AUC was 0.979, 95%CI=0.951-
1.00, p<0.001. A prior study was carried out by Mahmoud
et al., [10]. The Elisa Technique was used to quantify
midkine in patients with thyroid cancer compared to
patients with benign thyroid disorders. In this study,
there 29 patients with benign thyroid illness, and 27
patients with thyroid cancer. Elevated level of medkine
in patient with thyroid cancer, Individuals diagnosed
with stage III thyroid cancer had elevated levels of
midkine relative to those diagnosed with stages I and II
(p < 0.001). Compared to patients with grade I, patients
with grade II had greater midkine (p < 0.001). When
thyroid carcinoma was detected using ROC analysis,
midkine had an AUC of 0.95 at a threshold of 897.5
pg/ml, 98.0% sensitivity, and 81.5% specificity (p <
0.001).

In another investigation, fifteen healthy controls with
age- and sex-matched thyroid cancer cases were
compared to patients with benign thyroid problems by
Abdel-Azeem et al., [11]. ELISA was used to measure the
level of serum midkine. Thyroid cancer patients had far
higher levels of midkine than both the control group and
those with benign thyroid diseases. Midkine was
reported to have an accuracy of 88.4%, a specificity of
98.18%, sensitivity of 83.3%, and an area under the curve
of 0.95 at the cutoff point of 895 pg/ml. They came to the
conclusion that the serum midkine level, which
correlates with tumour stage, is a useful diagnostic for
thyroid cancer screening.

A further study from Iraq's University of Kufa in Najaf by
Gebur et al., [12]. In a case-control study, 120 Iraqi
participants—60 of them female and 12 of them male—
had thyroid cancer. The results were compared to those
of 60 healthy adults—50 of whom were female and 10 of

Advancements in Life Sciences | www.als-journal.com | May 2024 | Volume 11 | Issue 2 427



Study of Serum Midkine as a Dynamic Prognostic Factor and Comparison with Fine-Needle Aspiration in

Detection for Thyroid Cancer

whom were male—whose ages were similar to those of
the patient group, which ranged from 27 to 60 years. The
thyroid cancer group's serum MDK result was
considerably higher (202.1 + 47.4 versus 149.6 = 41.0
ng/mL, P=0.003) than the healthy control groups, shown
that midkine might function as a biochemical marker for
thyroid cancer early identification and diagnosis. This
study confirms the findings of every other study stated,
showing that TC patients had significantly greater
serum levels of medkine than BTT patients did.
Additionally, it was suggested that midkine might
function as a biochemical marker for thyroid cancer
early identification and detection. Some variations in
the number of samples and the patient's environment
can lead to varied outcomes. Pre-operative diagnostic
tests such as fine needle aspirations (FNA), CT scans,
and ultrasounds can vyield conflicting results [13].
Therefore, biomarkers are necessary for diagnosis.
Midkine (MK) is a pleiotropic growth factor that is
extensively expressed throughout the embryonic stage.
It regulates cell migration, proliferation, and survival as
well as angiogenic and anti-apoptotic processes [14].
Given that MK is a soluble cytokine that is widely
distributed in the bloodstream, tumor cancer cells have
more permeability, which may allow proteins that
originated from the tumor to pass through by increasing
cell permeability to serum, so Midkine was released into
the blood from cancerous tissue [15]. Its advantage is
that it's a non-invasive, reasonably useful biomarker
[16].

Thyroid cancer is one of the types of cancers that
cannot be diagnosed with a thyroid marker in blood
before the operation, Relying mainly on FNA.

So, in this study was evaluating the midkine level in
serum, this provides a diagnostic tool to differentiate
the benign thyroid tumour form thyroid cancer. It may
also serve as the novel therapeutic target for thyroid
cancer.
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