Al-Kindy College Medical Journal 2026:22 (1)

KeMd’
% y S 3
. o\»{o

3 //
/N oy
e College Mﬂ\\&

Al-Kindy College Medical Journal (KCMJ)

Research Article

Assessment of Interleukin-30 in Iraqi Female Patients with Hashimoto’s Thyroiditis

Nadia H. Mohammed!, Anmar Al-Taie*", Sinan B. Alrifai’

1
2
3

Department of Microbiology, College of Medicine, Mustansiriyah University, Baghdad, Iraq
Clinical Pharmacy Department, Faculty of Pharmacy, Istinye University, Istanbul, Tiirkiye
Supervision and Scientific Evaluation Authority, Ministry of Higher Education and Scientific Research, Baghdad, Iraq

* Corresponding author's email: altailanmar@gmail.com

ABSTRACT

Article history:

Received 20 May 2025
Accepted 20 October 2025
Available online 1 April 2026

DOI: 10.47723/yayh3b98
Keywords: Autoimmune

Thyroid gland

® This article is an open-
access article
distributed under the

terms and conditions of the Creative Commons
Attribution (CC BY) license
http://creativecommons.org/licenses/by/4.0/

thyroiditis;
Hashimoto’s thyroiditis; Interleukin-30;

Background: Hashimoto’s thyroiditis is a chronic lymphocytic autoimmune thyroid disease
that results in gradual destruction of the thyroid gland. Interleukin-30 (IL-30) is one of the
interleukins that controls inflammatory response since it enhances T-reg cells' suppressive
function and induces IL-10 production. The aim of this study was to assess the serum level of
IL-30 as an indicator for understanding the pathology of this autoimmune disorder.

Subjects and Methods: A single-center, case-control study was carried out on Hashimoto’s
Thyroiditis patients who were admitted to the department of medicine at Al-Yarmook
Teaching Hospital and Baghdad Teaching Hospital, Baghdad, Iraq, between January 2024 and
June 2024. Serum levels of thyroid-stimulating hormone (TSH), antithyroglobulin antibody
(anti-TG Abs), antithyroid peroxidase antibody (TPO Ab), and IL-30 were measured in
control (n=21) and patient (n=40) groups, all are determined by sandwich enzyme-linked
immunosorbent assay (ELISA) kits.

Results: Serum TSH, TPO Ab, and TG Ab are significantly higher in the patient group
(p<0.0001), whereas serum IL-30 decreases significantly (p<0.0001). There was a significant
correlation between serum IL-30 and serum TPO Abs levels (p=0.001), while there was a
negative correlation between the severity of hypothyroidism and serum IL-30 (P<0.05).
Conclusion: Serum IL-30 level is associated with the pathogenesis of autoimmune thyroiditis.
There is a negative correlation between serum IL-30 and the degree of hypothyroidism.
Moreover, a decrease in serum IL-30 level can be considered a predictor for autoimmune
thyroiditis.

Introduction

0.3 to 1.5 per 1000 people, and a female-to-male ratio of 7-10:1 2. In
Iraq, females form about 82% of patients, and the prevalence seems

Triiodothyronine [T3] and thyroxin [T4] are produced by the thyroid
gland in response to thyroid-stimulating hormone [TSH] that is
produced by the pituitary gland. These two hormones can regulate
metabolism, growth, and development !. Hashimoto’s Thyroiditis is
the commonest chronic lymphocytic autoimmune thyroid disease in
iodine- sufficient states, characterized by an inflammatory process
with profound lymphocytic inflammation. Its prevalence ranges from

to be the same as the global prevalence >.

The thyroid's lymphocyte infiltration is the hallmark of this disease,
which slowly destroys the glandular tissue. This decrease in thyroxin
production, hence, leads to the development of autoantibodies against
thyroglobulin [TG], a glycoprotein crucial to thyroxin synthesis, and
thyroid peroxidase [TPO] *. Genetic predisposition, along with
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environmental factors, plays a part in the occurrence of this condition,
even if the exact immune mechanism of attack on thyroid tissue is
unclear. The outcome of these circumstances is loss of tolerance to
self-antigens.

Cellular immunity contributes to thyroid autoimmune etiology and the
subsequent production of autoantibodies 3. Thyroid-specific antigens,
particularly TG and TPO, serve as a source of self-antigenic peptides.
Native T cells are activated and undergo clonal growth when antigen-
presenting cells [APCs], mainly dendritic cells, expose thyroid-
specific autoantigens to native T cells. Cytotoxic T cells,
macrophages, and B lymphocytes penetrate and gather in the thyroid
gland, whereas auto-reactive T and B cells develop in the draining
lymph nodes 7.

Thyrocytes are eventually lost due to several immune destruction
mechanisms, including antibody-dependent, cytokine-mediated, and
apoptotic cytotoxicity. This loss is caused by the generation of auto-
reactive T cells, B cells, and antibodies, which results in thyroiditis
and hypothyroidism. Cytokines, and interleukins play a crucial role in
the development of various chronic immune and inflammatory
diseases. They maintain the physiological and biological activities of
tissues and cells with a proper body immune state. Over- or under-
expression of these immune mediators may precipitate inflammatory
reactions or autoimmune disorders 8. Interleukin 30 (IL-30), also
known as IL27-p28, may modulate immune response. It antagonizes
interleukin 6 (IL-6) when it attaches to the soluble interleukin 6
receptor (IL-6-R) and thus suppresses the production of Th17 and Th1
cells from native T cells . IL-30 also antagonizes GP130 signaling by
binding to GP130. This will affect the signalling of many cytokines,
such as IL-6, interleukin 11 (IL-11), and interleukin 27 (IL-27).
Therefore, IL-30 controls the inflammatory response and immune-
reactive T cells, as it enhances Treg suppressive function and induces
IL-10 production !°. Other interleukins (IL-6, IL-17, IL-23) were
assessed in previous studies '''2. Accordingly, IL-30 may play a
regulatory role as a modulator of cytokine and interleukin balance,
with particular attention to its association with Hashimoto's thyroiditis
compared to other diseases. From this perspective, the aim of this
study was to assess serum IL-30 levels in patients with autoimmune
thyroiditis, which may serve as a valuable indicator of the
pathogenesis of autoimmune thyroid disease and as a potential
diagnostic biomarker reflecting disease activity.

Subjects and Methods

This was a case-control study enrolled among patients whom newly
diagnosed with autoimmune thyroiditis. The study was performed at
the outpatient clinic department of medicine and surgery at Al-
Yarmook Teaching Hospital and Baghdad Teaching Hospital,
Baghdad, Iraq, between January and June 2024. The study was
approved by the Research Ethics Committee, College of Medicine,
Mustansiriyah University, Baghdad, Iraq (Ref. no. 67/17.02.2025).
Patients attending the outpatient department of medicine and surgery
clinic who met the inclusion criteria were eligible to enroll in this
study. Every participant who agreed to enroll in this study was fully
informed about the study's purpose prior to enrollment and completed
a written informed consent form. Inclusion criteria included patients
over the age of 18 years with a new diagnosis of autoimmune

thyroiditis confirmed by clinical examination under the supervision of
medical specialists, serological evaluation confirmed by laboratory
tests of increased TSH and TPO & TG antibodies, and
histopathological diagnosis confirmed by a medical report of
lymphocytic thyroiditis following thyroidectomy. Patients taking
systemic immune-suppressive medications or chemotherapy,
pregnant women, patients with malignancy, patients with other
autoimmune diseases and thyroid diseases (De Quervain’s thyroiditis,
Riedle's thyroiditis, radaition induced thyroiditis), and those with
chronic diseases were all excluded.

Baseline demographic and medical data of the participants were
collected from the medical records to draw up a detailed clinical data
for the study participants, which included age, family history of
thyroid disorders, including autoimmune thyroiditis, and the presence
of comorbidities. The participants were divided into 2 groups, in
which the first one was designated as a control group, included
twenty-one apparently healthy participants with no diagnosis of
autoimmune thyroid disease or other autoimmune or chronic medical
conditions. The second group designated as patients group, included
forty patients with only new diagnosis of autoimmune thyroid disease
without other autoimmune or chronic medical conditions. The patients
group was subdivided into three groups according to the readings of
serum TSH level: Group I based on serum TSH level 0.45-4.5 mU/L
(normal); Group II based on serum TSH level 4.5-10 mU/L (mild
underactive thyroid or subclinical hypothyroidism); and Group III
based on serum TSH level >10 mU/L (overt hypothyroidism).

A venous blood sample (5 ml) was withdrawn from each individual
aseptically. Samples of blood were poured into a gel tube, allowed to
clot at 37°C for 20 to 30 minutes, and then centrifuged for 15 minutes
at 1500 g to separate serum. Serum samples were stored in an
Eppendorf tube at -20°C.

Participants within both groups underwent an assessment of serum
levels of thyroid-stimulating hormone (TSH), T3, T4,
antithyroglobulin antibody (ATGA), antithyroid peroxidase antibody
(TPO Ab), and IL-30, which were quantitatively assessed using the
sandwich enzyme-linked immunosorbent assay (ELISA) kits
(Catalogue no. MBS3800854 for antithyroid peroxidase Ab TPO,
Catalogue no. MBS268340 for antithyroglobulin antibody TG,
Catalogue no. ab100660 for thyroid-stimulating hormone TSH, and
Catalogue no. MBS269915 for IL-30, MyBiosource USA). The used
kits have detection ranges of 0.1-200 IU/mL for anti-TPO Ab, 1.5-100
[U/mL for ATGA, and 78-5000 pg/mL for IL-30.

Microsoft Office Excel 2017 and the Statistical Package for the Social
Sciences (SPSS) version 23.0 were used to analyze the data of the
study. Data were assessed using Shapiro test and were normally
distributed. While data were expressed as numbers and percentages,
numerical variables were expressed as mean and standard deviation.
The differences between the control and patient groups were assessed
using an independent t-test. Significant differences among means
were assessed using a one-way ANOVA and the least significant
differences (LSD) post hoc test. The chi-square test was performed to
determine significant variations in proportions. P-values < 0.05 are
considered statistically significant.

Mohammed, et al.



Al-Kindy College Medical Journal 2026:22 (1)

Results

All of the enrolled participants were females. Out of the enrolled
participants who met the inclusion criteria of the study, 21
participants were identified within the control group with a mean age
of 38 £ 10.01 years, and 40 participants were within the patient group
with a mean age of 38.5 £ 7.28 years.

Table 1 compares the serum levels of different biochemical
parameters related to thyroid function between the control and
patients group. There were statistically significantly higher levels in
these parameters between the patient group compared to the control
group regarding serum TSH hormone (6+2.35 vs. 2.6+0.59 mU/L,
P<0.0001); serum TPO Ab (142+64.75 vs. 5£1.57 TU/L, P<0.0001);
and serum TG Ab (72+32.13 vs. 3+1.60, P<0.0001). However, there
was a statistically significant difference in serum IL-30 levels
between the patient and control groups (109.6+57.52 vs. 5374+83.53
pg/mL, P<0.0001). Although statistically non-significant, patients
within the age group above 41 years (42.5%) were more susceptible
to Hashimoto’s Thyroiditis, as shown in Table 2.

Table 1: Changes in serum levels of different biochemical parameters

related to thyroid function between the control and patient group

Variable Control Group Patient Group P-value
N=21 N=40
Mean+ SD Mean+ SD

Serum TSH mU/L 2.61+0.59 6.12+2.35 0.0001%**
Serum TPO IU/ml 5.00+1.57 142.21+64.75 0.0001***
Serum TG IU/ml 3.05+1.60 72.11£32.13 0.0001%**
Serum IL-30 (pg/mL)  537.12483.53  109.60+£57.52  0.0001%**
Table 2: Distribution of patients’ age groups that are more
susceptible to Hashimoto’s Thyroiditis

Patients’ Age (years) Patients’ group P-value

N= (%)

<35 13 (32.50)

36-40 10 (25.00) 0.40 NS+

>41 17 (42.50)

NS=non-significant, =Chi-square test

Table 3 shows the association between serum autoantibodies and
the different TSH level categories. There was a significant decrease
in serum TPO Ab levels with increasing serum TSH levels
(192.60+5.98 TU/L, 113.88+60.71 TU/L, 78.00+66.68 TU/L; P<0.05).
Similarly, the decrease in serum TG Abs levels was significant,
accompanied by an increase in serum TSH levels (11.10+2.10 IU/L,
6.07+1.34 TU/L, 3.86+0.71 IU/L; P<0.05). Likewise, serum IL-30
levels were also significantly decreased with an increase in serum
TSH levels (171.98+66.67 pg/mL, 136.30+£56.3 pg/mL, 99.13+9.33
pg/mL; P<0.05).

The study findings also revealed a statistical correlation between
serum levels of TPO Abs, anti-TG Abs, and IL-30. A statistically
significant correlation was noticed between serum levels of IL-30 and
TPO Abs (P=0.001), as shown in Table 4 and Figures 1 and 2.

The heat map (Figure 3) illustrates the correlation between serum
IL-30 and thyroid function parameters. IL-30 showed a negative
correlation with TSH and a positive correlation with T3 and T4,
indicating that reduced IL-30 is associated with hypothyroidism
severity. IL-30 demonstrated an inverse association with TG
antibodies, while the correlation with TPO antibodies was weak,
suggesting that autoantibody titers do not consistently reflect thyroid
dysfunction. Strong negative correlations between TSH and thyroid
hormones (T3, T4) and positive correlations between TPO and TG
antibodies were observed, consistent with expected physiological and
immunological relationships. Overall, the data support a potential
protective role of IL-30 in maintaining thyroid function and
modulating autoimmune activity.

Table 3: Association of serum thyroid-stimulating hormone with the
serum autoantibodies

Serum TSH Patient Group Patient Group Patient Group
Serum TPO Serum TG Serum IL-30
(Mean+ SD) (Mean+ SD) (Mean+ SD)
0.45-4.5 mU/L 192.60+5.98? 11.10+2.18° 171.98+66.67*
4.5-10 mU/L 113.88+60.71° 6.07+1.34° 136.30£56.30%
>10 mU/L 78.00+£66.68° 3.86+0.71°¢ 99.13+9.33°
LSD 71.81 1.79 68.02

Means with a different letter in the same column are significantly
different (P< 0.05)

Table 4: Pearson correlation between serum autoantibodies and IL-

30
Parameter TG 1L-30
TPO 0.35 -0.49
P-value 0.02 0.001
TG -0.19
P-value 0.24
250 vy =-0.5516x + 197.64
2 _
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Figure 1: Correlation between serum TPO and IL-30
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Figure 2: Correlation between serum TG and IL-30
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Figure 3: Correlation between serum IL-30 levels and biochemical
parameters related to thyroid function

Discussion

Autoimmune thyroiditis is one of the cell-mediated autoimmune
diseases for which the etiology is uncertain '. Overall, the data support
a potential protective role of IL-30 in maintaining thyroid function
and modulating autoimmune activity. Several cytokines, including
IL-17, IL-23, IL-28, and IL-29, have important role in the
pathogenesis of autoimmune thyroiditis '>'4. The deficiency in IL-39,
which is a newly discovered member of the IL-12 family cytokine,
documented to be associated with the development of thyroid
autoimmune diseases, can be considered a predictive biomarker 1°.
IL-27 is also one of the IL-12 family cytokines that regulates
immunological responses, including autoimmunity. IL-30, also
named as the IL-27p28 subunit, was first identified as a specific
subunit of IL-27 that may be secreted independently of Ebi3, a subunit
that combines IL-30 to generate bioactive IL-27. Furthermore, IL-30
itself might counteract IL-27 by acting as a negative regulator '°.

In the present study, serum IL-30 levels were significantly reduced in
patients compared with controls and showed a negative correlation
with TSH, reflecting hypothyroidism severity. These findings are
consistent with reports by Do et al. (2017) and Min et al. (2021),
which demonstrated that I1L-30 can antagonize IL-27 signaling in
regulatory T cells (Tregs), thereby impairing their suppressive
function. Reduced IL-30 may therefore exacerbate autoimmune
inflammation '®!7. Serum IL-30 levels also paralleled autoimmune
antibodies (TPO, TG), decreasing further with rising TSH,
particularly when TSH >10 mU/L (overt hypothyroidism). This
suggests that downregulation of IL-30 is linked to thyroid
autoimmunity and progression of thyroid dysfunction '°. These
observations highlight the complex and sometimes contradictory roles
of IL-30 in immunity. For example, while elevated IL-27 and IL-30
have been proposed as diagnostic and activity biomarkers in
rheumatoid arthritis '8, IL-30 deficiency in experimental models
increased disease severity, as seen in IL-30-deficient mice with
aggravated experimental autoimmune encephalomyelitis '6.
Regarding thyroid antibodies, the study showed that serum TPO and
TG antibody levels decreased as TSH increased. This indicates that
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antibody titers do not always track clinical course or severity, as
thyroid dysfunction in Hashimoto’s thyroiditis is driven mainly by
cellular rather than humoral mechanisms !°. IL-30 exhibits both pro-
and anti-inflammatory activities in viral and autoimmune diseases. It
modulates cytokine pathways via GP130, particularly IL-6 signaling,
acting as a natural GP130 antagonist. By doing so, IL-30 suppresses
macrophage activation and limits pro-inflammatory responses. Since
IL-6 and IL-27 also signal through GP130, tight regulation of IL-30
is required. Dysregulation of this balance promotes autoimmune
inflammation 129,

IL-30 additionally protects against inflammation-induced liver injury
1021 1t forms complexes with various partners. The IL-30/Ebi3
heterodimer (IL-27) carries out anti-inflammatory and regulatory
functions, initially thought to mimic IL-12 by inducing Th1 responses
via STAT1-mediated IL-12RB2 upregulation. IL-30 may also pair
with cytokine-like factor-1 (CLF1), secreted by dendritic cells. The
IL-30/CLF1 complex enhances NK cell activity, suppresses T-cell
proliferation, and promotes IL-17 and IL-10 production, explaining
its dual pro- and anti-inflammatory properties 2. Tormo et al. reported
that IL-30/CLF1 also acts on B cells, promoting plasma cell
differentiation and antibody production. Reduced IL-30 may therefore
enhance IL-30/CLF1 activity, leading to increased TG and TPO
antibody production . Since autoimmune thyroiditis is largely a
cellular immune response dependent on IL-12 and IFN-y, the
induction of IL-30 by IL-12 through IFN-y/STAT1 signaling suggests
that therapeutic upregulation of IL-30 may help modulate disease
progression 24,

The study further identified a significant association between 1L-30
and anti-TPO antibodies. Both TPO and TG antibodies contribute to
disease pathogenesis, although anti-TPO is more prevalent and more
strongly predictive of thyroid dysfunction %°. Rising TSH levels,
reflecting hypothyroidism, indicate thyroid tissue destruction
primarily via cell-mediated mechanisms 22°. This may explain why
decreases in IL-30 coincide with reduced antibody levels and
progression to overt hypothyroidism 2.

Limitations

To the best of our knowledge, this study presents a comprehensive
investigation of the role of IL-30 in the pathogenesis of Hashimoto’s
thyroiditis by assessing serum levels in affected female patients.
Nevertheless, limitations of our study were noted and should be
considered in future studies. First, the study was conducted at a single
center with a relatively limited sample size. While the sample size is
reasonable for preliminary findings, future studies with more
participants that include a larger cohort may be necessary to validate
the results and ensure broader applicability, thereby confirming and
extending our observations. Second, all participants were female,
which raises questions about the generalizability of the results to a
male population. Therefore, future studies that include male
participants would be necessary to determine whether the findings can
be generalized across both sexes. Therefore, future longitudinal
studies are required to monitor IL-30 level changes throughout the
disease course and to assess changes in response to various
therapeutic interventions. This will provide further insight into its
potential role in disease monitoring and management.
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Conclusion

The current study revealed that a low serum level of IL-30 is
associated with the pathogenesis of autoimmune thyroiditis. A
negative correlation was found between serum IL-30 and the degree
of hypothyroidism, as reflected in the serum TSH level. Therefore, a
deficiency in serum IL-30 might be a predictive biomarker for patients
with autoimmune thyroiditis.
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