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Abstract

Human leukocyte antigen G (HLA-G) is a non-classical major histocompatibility complex (MHC)
protein with well-known immunomodulatory characteristics. It is also believed to be an important sign
of immune tolerance in cancer cells. Immune Escape. HLA-G is also associated with disease
development and prognosis in cancer patients. The goal of this study was to compare soluble HLA-G
(SHLA-G) levels before and after radioactive iodine therapy (RAI) by enzyme immunoassay (ELISA).
Immunohistochemistry was used to examine HLA-G protein expression in thyroid tissues from
patients with papillary thyroid cancer (PTC) to investigate the relationship between HLA-G
expression and patients' clinical variables. Prospective research included 138 blood samples from
patients and controls, as well as 25 thyroid paraffin-embedded tissues from individuals suffering from
papillary thyroid cancer (PTC) and controls. Our findings demonstrated a significant difference in the
means of people who had radioactive iodine therapy against those who did not (Mean SE = 4.19 0.31,
2.216 0.08, respectively). HLA-G staining, on the other hand, was identified in tumor cells in papillary
thyroid cancer, all sections were positive, strongly stained and completely membranous, indicating the
presence of HLA-G protein in the tested material. These findings suggest that HLA-G may be
involved in the pathogenesis of papillary thyroid cancer.

Keywords: HLA-G, papillary thyroid cancer, preoperative diagnosis, risk factor, tumor marker.

Introduction

Papillary thyroid cancer (PTC) is a specific type
of thyroid cancer that develops from epithelial cells
and is characterized by the presence of papillae and
other nuclear features. This type of thyroid tumor
accounts for about 80% of all thyroid malignancies
and 1% of all malignancies in Eastern cultures.
Women are at a substantially higher risk than men
for developing this malignancy. Despite the fact that
PTC is among the most curable cancers, metastatic
lymph nodes can develop in 30 % — 65% of patients

when they are first identified. The tumor is
aggressive in 15% of cases, with local invasion,
tumor progression, and therapy resistance. As a
result of the disease, there is an elevated risk of
death, as well as a high recurrence rate 1.

Therefore, a better prognosis and survival
percentage can be achieved with the early detection
and treatment of malignant tumors. New biomarkers
have shown effective not only for early thyroid
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cancer detection, but also for recognizing recurring
and chronic issues and projecting the outcome of
surgical excision, radioiodine therapy, and
chemotherapy. Non-classical HLA class | protein
HLA-G was shown to be synthesized exclusively by
trophoblast cells at the placental barrier and to have
a role in maternal tolerance towards the fetus. The
HLA-G molecule is unique in that it has low levels
of polymorphism, low levels of tissue expression,
seven isoforms (HLA-Glgto G7), and an overall
negative immune function by suppressing the
activity of natural killer cells, cytotoxic T
lymphocytes, and antigen-presenting cells, all of
which are necessary for the formation of a cytotoxic
anti-tumor immune response 2.

Therefore, tumor cells may exploit HLA-G
expression to avoid a potent anti-immune response
by modulating the performance of the host's
immune  effector cells. Ovarian, stomach,
endometrial, breast, kidney cell, pulmonary,

Materials and Methods
Patients and Controls

This study included 90 Iragi patients with
papillary thyroid carcinoma who visited the Nuclear
Medicine Hospital in Baghdad's Medical City
between March 2020 and October 2022. Thyroid
samples were taken from 25 patients who had
papillary thyroid carcinoma. The control group
consisted of 48 adults who were unrelated and had
normal thyroid tests. medical and epidemiological
data were obtained from medical archives (gender,
BMI, smoking, alcohol use, family history, ABO
system, hypertension, diabetes, and thyroid function
tests). The Medical Ethics Committee of the
University of Baghdad's Faculty of Science gave
ethical approval under the reference number
CSEC/1022/0132. All patients and controls
provided informed consent and agreed to participate
in this case-control study by donating blood and
biopsies.

Quantification of Plasma Soluble HLA-G

Serum HLA-G levels were measured with a
sandwich ELISA13 5. The concentration of HLA-G
in the blood was determined using an enzyme-
linked immunosorbent assay kit (Elabscience, USA;

concomitant melanoma, hematological,
mesothelioma, and cytotrophoblast tumors have all
been found to induce HLA-G. Many investigations
have uncovered of these 3.

Given the importance of developing novel
biological markers in thyroid cancer, this study
aimed to ascertain whether HLA-G expression can
be activated in PTC and thus serve as a marker of
tumor  aggressiveness.  Furthermore, HLA-G
immuno-reactivity can be useful for forecasting
clinical actions in cancer patients and providing
oncologists with a novel molecular technique for
improved cancer management. The potential
significance of serum HLA-G in people with
papillary thyroid cancer, especially after radioactive
iodine therapy (RAI), is not yet supported by
sufficient data. Papillary thyroid cancer was studied
in relation to other biological tests using serum
HLA-G and immune-histochemical techniques *.

catalogue  number MBS267094)
specifically for this purpose.

developed

Expression of HLA-G Antigens in Papillary
Thyroid Carcinoma

Immunohistochemistry was used to identify
HLA-G expression levels in patient samples with
papillary type of thyroid cancer. This portion of the
research was carried out at the histopathological
laboratories of Baghdad's  medical city.
Immunohistochemically staining of thyroid tissue
taken from individuals with papillary thyroid cancer
® is shown below: 0 is a negative score. +1: a
negative, barely detectable staining. +2: slightly
positive staining with a weak to medium complete
staining. +3: very positive, with full staining.

Data Analysis

SAS (2018) was applied to investigate the
influence of various variables in research
parameters. In order to compare means, the t-test
(Analysis of Variation-ANOVA) was utilized ’. In
this study, Chi-square was used to compare the
significance of.05 and.01 probabilities as well as
percentages.
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Results and Discussion

Levels of Serum HLA-G in Patients with
Papillary Thyroid Carcinoma and The Control
Group

In this study, 90 patients with malignant tumors
were divided into patient and control groups based
on their BMI. The distribution of BMI across all
analyzed groups is displayed in Table 1. Our
findings indicate that there was a non-significant
variation in mean BMI in control and patient
groups, p>0.05. The Mean % standard deviation
(SD) of BMI of patient and control groups were
28.33 £0.57, 26.96 +0.74 years, respectively with P-
value=0.152. This work agreed with the work of
Kaliszewski et al, 8, Who found that there was no
association between being overweight/obese and
papillary thyroid carcinoma diagnosis.

As seen in Table 1, women are more likely than
males to acquire papillary thyroid cancer. This

finding is supported by Derwahl et al, °, who
confirms global epidemiologic data demonstrating
that thyroid cancer incidence rates are greater in
women than in males. The P-value for thyroid
cancer when comparing smokers to never smokers
was (0.050) and (0.0001) respectively. The
association between thyroid carcinoma incidence
and smoking in this study reached the static
significance in smokers in agreement with the
findings reported by Cho et al,’°. Thyroid cancer
was not affected by alcohol consumption, as the
results were positive for both alcohol consumers
and people who did not abuse alcohol. This finding
contradicts Kunzmman et al, *, who concluded that
there is an inverse relationship between drinking
alcohol and the incidence of thyroid cancer. The
study suggests that relatives of first-degree family
history of thyroid cancer, are associated with an
increased risk of PTC. High levels of TSH were
liked with thyroid cancer development.

Table 1. Demographic Data of the Patients and Controls.

Characteristic Patients Control P-value
Male 10 (11.11%) 22 (45.83%) 0.0339 *
Gender NO. (%) 80 (88.89%) 26 (54.17%) 0.0001 **
Female

Body mass index BMI(Kg/m2) 28.33 +0.57 26.96 +0.74 0.152
Yes 3 (3.33%) 10 (20.83%) 0.050 *
Smoking No. (%) 87 (86.67%) 38 (79.17%) 0.0001 **
No

yes 0 (0.00%) 12 (25.00%) 0.0001 **
Bg‘”k'”g No. (%) 90 (100%) 36 (75.00%) 0.0001 **
yes 31 (34.44%) 7 (14.58%) 0.0001 **
Family history No. (%) 59 (65.56%) 41 (85.42%) 0.0719 NS

No
* (P<0.05), ** (P<0.01), NS: Non-Significant.

Thyroid-stimulating hormone (TSH) blood levels
can be used to evaluate thyroid gland function. TSH
levels are usually stable in previously untreated
papillary thyroid cancer patients. These hormone
levels may be monitored to determine how
effectively the thyroid gland is functioning overall.
T3 and T4 levels in individuals with previously

untreated papillary thyroid carcinoma are generally
normal. In this research, it was observed a decrease
in T3 levels for patients with PTC. T4 level was
significantly increased in PTC patients compared
with control Table 2. This indicates the critical role
of the T4 hormone in thyroid malignancy in
agreement with Mousa et al, 2.
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Table 2. Comparison of Hormones Level Between Patients and Control Groups.

Mean = SE
Group T3
Patients 1.574 +0.18
Control 2.184 +0.16
T-test 0.554 *
P-value 0.0313

* (P<0.05), ** (P<0.01), NS: Non-Significant.

T4 TSH

31.97 £5.14 12.22 +2.32
16.84 +0.40 2.50 +0.15
13.969 * 6.318 **
0.0339 0.0028

Blood type analysis, along with genetic studies
and associated illness tests, is an important step in
the blood transfusion process. Clinical research has
revealed that the ABO blood type is involved in a
variety of illnesses and cancers 2. In 1996,
researchers found a link between certain ABO
blood types and an increased risk of developing
cancer %, Much research has been published since
then, with frequently conflicting results °. In this
research, O blood type was discovered as a positive
protective factor for PTC Table 3. There is not
much research on the association between blood
types and the Rh factor in thyroid cancer. Once
believed to be a particular marker of PTC cells, the
keratan sulfate epitope was shown to be generated
concurrently with Poly-N-acetylglucosamine, which
contains blood type antigens 6.

Thyroid follicular epithelial cell antigens were
found to correlate with ABO group in another study
of blood types. Similar research found that
abnormal re-expression of blood-type-related
antigens  was  observed  after  neoplastic
transformation of the thyroid gland. The study
found that papillary carcinomas produce Poly-N-
acetyl glucosamine structures in a linear fashion,
and that these structures have diagnostic value in
distinguishing PTC from other thyroid cancers.
These results support the role of blood type in
cancer pathogenesis, and they lend credence to the
hypothesis that blood type may play a role in the
development of some cancers, most notably PTC ¥,
The prevalence of blood type O was found to be
significantly higher in the PTC group. On the other
hand, one of the most prevalent side effects of

thyroid cancer is hypertension (high blood
pressure). Thyroid malignancies can all increase or
decrease thyroid hormone production. Cancer may
be linked to hyperthyroidism (overactive thyroid
hormones) rather than hypothyroidism (affected by
thyroid hormones) 8.

An overactive thyroid increases metabolism,
which typically results in a rise in blood pressure.
Hypothyroidism, on the other hand, is generally
linked with normal blood pressure but can result in
low or high blood pressure. Thyroid hormones have
an immediate effect on blood vessels throughout the
body, lowering contractility (making them less
flexible) and thereby raising blood pressure.
Nevertheless, blood vessels might be more or less
susceptible to thyroid hormones, resulting in a
varied response to changing thyroid hormone levels
% The majority of thyroid cancer patients are either
hyperthyroid or hypothyroid. There was no
significance in this research of persons with
hypertension and papillary thyroid carcinoma.

Diabetics have a higher incidence of thyroid disease
(10.8%) than the general population (6.6%).
Multiple studies have found a link between diabetes
and thyroid cancer. Diabetes has been linked to an
increased risk of thyroid cancer in women, which
may or may not be statistically significant. In men
with diabetes, the risk of developing thyroid cancer
was minimally elevated or unchanged . We found
no statistically significant link between diabetes and
papillary thyroid cancer. Although there may be a
weak correlation between diabetes and thyroid
cancer, the results are contentious.
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Table 3. Clinical Characteristics of the Cases and Control Subjects.

Characteristic Patients Control P-value

Hormones level T3 1.574 +0.18 2.184 +0.16 0.0313

T4  31.97+5.14 16.84 +0.40 0.0339

TSH 12.22 +2.32 2.50 +0.15 0.0028
ABO system No. (%) A  8(8.89%) 12 (25.00%) 0.371 NS
B 12 (13.33%) 9 (18.75%) 0.512 NS
AB 6 (6.67%) 7 (14.58%) 0.781 NS
0] 64 (71.11%) 20 (41.68%) 0.0001**
Hypertension No. Yes 12 (13.33%) 5 (10.42%) 0.896 NS

No 78 (86.67%) 43 (89.58%) 0.0015
Diabetes No. (%) Yes 7 (7.78%) 6 (12.50%) 0.781 NS
No 83 (92.22%) 42 (87.50%) 0.0002 **

* (P<0.05), ** (P<0.01) , NS: Non-Significant.

Radiation Therapy for Papillary Thyroid Cancer
and the Alteration of Serum HLA-g levels

In this study, we looked at the effect of RAI
treatment on PTC in a nuclear medicine facility in
Baghdad. The purpose of this study was to compare
the recurrence rates of patients who received
radioiodine therapy to those who did not. The
results of this study showed a mean difference
between patients who were treated with radioiodine

and those who were not (mean = SD = 4.19 + 0.31,
2.216 + 0.08) consecutively with a significant
difference (P value = 0.0001), Table 4. From the
above it follows that the effect of radioactive iodine
treatment in terms of the effect on the concentration
of HLA-g was positive, which made it possible to
identify the role of Al in minimizing the risk of
PTC progression. HLA-g, on the other hand, had a
clear diagnostic value for patients with papillary
thyroid cancer.

Table 4. Relationship Between Therapy with Concentration of HLA-g in Patient’s Groups

Group Mean + SE
Concentration of HLA-g

Pre-therapy 419 +0.31

Post-therapy 2.216 +£0.08

T-test 0.626 **

P-value 0.0001

* (P<0.05), ** (P<0.01), NS: Non-Significant.

Because of their specialized cellular mechanism,
thyroid cells are the only ones that can absorb
iodine. Thyroid hormones require iodine to be
synthesized by thyroid cells. The thyroid is unique
among body tissues in its ability to take in and store
large amounts of iodine. Radioactive iodine (1131)
is sometimes used as a treatment for papillary
thyroid cancer, and this is based on this fact. lodine
was the first "targeted" therapy developed for any
type of human cancer, and it was also the first
therapy to be used in the treatment of cancer. After
surgery for PTC that has persisted or returned, it is
not clear what role radioactive iodine (RAI) therapy
should play. For patients at high risk of recurrence,
current guidelines recommend radioactive iodine
ablation (RAI) after initial thyroidectomy to remove

residual thyroid tissue for increased surveillance
and management of residual disease 2.

Thyroid debris after surgery can be removed with
radioactive iodine (RAI), local recurrence can be
decreased, and distant metastasis can be monitored
with serial thyroglobulin levels and whole-body
uptake scans. Although I1¥! is widely used,
radioiodine therapy is not without negative
consequences. RAI can impair quality of life and
therefore treatment costs due to side effects such as,
but not limited to, acute or chronic xerostomia,
acute or chronic sialoadentis and dental caries.
Reports of a slightly increased risk of developing
primary  secondary  malignancies  following
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radioiodine treatment have led to more selective use
of radioiodine, particularly in low-risk patients %,

HLA-G Protein Expression in Papillary Thyroid
Carcinoma

Multiple studies have found that HLA-G
molecules play crucial tolerogenic roles. The
placenta is where HLA-G is most abundantly
expressed in the body, and this is where it is thought
to play a role in maternal tolerance towards the
fetus through its interaction with inhibitory
receptors expressed on maternal Killer (NK) cells, T
cells, and antigen presenting cells (APCs). The
expression of HLA-G has been investigated at
numerous time points. There has been a lot of focus
on the differences between the soluble (G5, G6, and
G7) and membrane-bound (G1, G2, G3, and G4)
isoforms of, which result from alternative splicing
and a handful of amino acid polymorphisms.

In adults, HLA-G expression is rare but has been
documented in the context of diseases like cancer,
autoimmune diseases, and viral infections. HLA-G
expression has been found in a variety of human
cancers, including ovarian, gastric, endometrial,
breast, renal cell, and lung carcinomas, coetaneous
melanoma, hematopoietic tumors, mesothelioma,
and trophoblastic tumors, supporting the theory that
HLA-G may play a role in tumor development by
suppressing the immune response within the tumor
microenvironment %,

HLA-G staining was seen in tumor cells as well as
inflammatory infiltrating tumor and parenchyma

cells in certain instances. Recent studies reveal that
using Poly Ab (polyclonal antibody)
immunohistochemistry against HLA-G protein
boosted the intensity of HLA-G expression in
thyroid tissue from papillary thyroid cancer patients
compared to controls. The immunoreactivity of
HLA-G protein was as follows: No staining (score
0: negative) was observed in less than 10% of the
thyroid cells. Faint/barely perceptible staining (+1
score: negative) was detected in more than 10% of
the cells. Weak to moderate complete staining was
observed in 50-70% of the cells (+2 score: weak
positive). Strong overall staining (+3 points: strong
positive) was observed in at least 30% of
malignancies, of which 64% were considered
weakly expressed (+) and 36% were considered to
be strongly expressed (+++) or moderately
expressed (+). HLA-G mainly showed a membrane-
associated pattern, Figs. 1 A, B, C and D. Elevated
HLA-G expression is confirmed in thyroid cancer
cells, inhibits cytotoxic immune system cells and
facilitates tumor escape and progression. HLA-G
did not stain in normal thyroid tissue, Fig. 2 A.
Esophageal cancer, Fig. 2B, was used as a positive
control for HLA-G expression as indicated in the kit
manufacturing instructions. This study discovered a
variation in the intensity of HLA-G staining through
the outer layer of thyroid cells between malignant
and normal samples. This conclusion is congruent
with the findings of Villena et al, *, who discovered
a greater intensity of HLA-G staining of thyroid
cells in PTC patients compared to healthy
participants. The findings of this study imply that
HLA-G protein production in thyroid cells causes
papillary thyroid cancer.
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Figure 1. Cross sections in papillary thyroid cancer tissue, IHC, illustrated the positive expression of
(HLA-G). cell membrane stained in brown color (arrows), IHC. (A, B) scale bar 100pm, 10X, (C, D)
scale bar S0pm, 40 X, IHC.

Figure 2. (A) Cross section in normal thyroid tissue, illustrated the negative expression of (HLA-G)
represents the negative control, Scale bar 100pm, 10X (B) Cross section in esophagus cancer tissue
illustrated the positive control of (HLA-G), cell membrane stained in brown color (arrow), Scale bar
50pm, 40 X, THC.
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Mononuclear cells with a morphology similar to
lymphocytes were found to have infiltrated the PTC
parenchyma during the inflammatory response,
constituting the HLA-G+ cells. Lefebvre and
coworkers found the same thing in 1960. Higher
levels of HLA-G expression were observed in high-
grade inflammatory breast tumor lesions, suggesting
that inflammatory responses may activate HLA-G
expression to inhibit host leukocytes' anti-tumor
immune response. In many types of solid
malignancies, the inflammatory response is taken as
an indicator of success because it is based on the
type of cell that infiltrates the tumor.

In addition, it was found that HLA-G expression
was lost by these inflammatory cells once they were
removed from the tumor invasion front. The process
of trogocytosis, which involves the transport of
membrane vesicles, may provide an explanation for

Conclusion

In this study, HLA-G was found to be associated
with the development of papillary thyroid cancer.
This marker showed a significant difference
(p=0.05), therefore it can be considered as a risk
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