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Abstract 

 
General Background: Autoimmune thyroid diseases (ATDs), such as Graves’ disease and chronic 

autoimmune thyroiditis, are among the most prevalent endocrine disorders characterized by immune-

mediated thyroid dysfunction. Specific Background: Cytokines and immune markers play pivotal roles 

in the pathogenesis of ATDs, yet their association with hematological indices and ovarian reserve 

markers, such as Anti-Müllerian Hormone (AMH), remains underexplored. Knowledge Gap: Despite 

the known role of interleukins in autoimmune conditions, limited data exist linking IL-10, IL-17, and 

IL-18 levels with hematological and reproductive parameters in ATD patients. Aims: This study aimed 

to assess immunological (IL-10, IL-17, IL-18, AMH) and hematological (Hb, WBC, PLT) parameters in 
ATD patients compared to healthy individuals. Results: Findings revealed significantly higher serum 

IL-10, IL-17, and IL-18 levels in ATD patients, while AMH and hemoglobin were markedly reduced. 

White blood cell and platelet counts were significantly elevated, suggesting immune-driven 

hematopoietic alterations. Novelty: This study provides integrated evidence linking cytokine 

dysregulation with hematological and ovarian reserve disturbances in ATD, highlighting potential 

biomarkers for disease activity. Implications: The results underscore the need for cytokine profiling in 

ATD management and suggest that IL-10 and IL-18 may serve as predictive indicators for immune and 

reproductive dysfunction in affected individuals. 

Highlight : 

 
The study found significant increases in IL-10, IL-17, and IL-18 levels among patients with autoimmune 
thyroid disorders. 
Patients showed lower AMH and hemoglobin levels, with higher WBC and platelet counts compared to 
controls.  
These results emphasize the role of cytokines in immune and hematological alterations associated with 
autoimmune thyroid disease. 

 

 
Keywords : Autoimmune Thyroid Dysfunction, IL-18, IL-17, AMH, IL-10 
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Introduction 

The clinical picture of ATD is characterized by hyperthyroidism in Graves' disease (GD) and hypothyroidism in chronic 

autoimmune thyroiditis (cAIT). Both of such diseases have antibodies against thyroid antigens, however they have distinct 

functional antibodies because of differences in their specific epitopes [1]. Loss of the immune tolerance to the autoantigens and 

thyroid reactivity causes AITD development. T and B cells then infiltrate the gland and result in the production of anti-bodies 

that are specific to clinical signs of hypothyroidism (cAIT) and hyperthyroidism (GD), respectively [2]. Regulatory T cells 

CD4+CD25+ (Treg) are responsible for the existence of immunologically competent cell component with suppressive activities, 

leading to the prevention of possibly damaging autoimmune responses [3]. Arthritis, thyroiditis, multiple sclerosis, gastritis, 

ovarian inflammation, and other systemic autoimmune illnesses are brought on by a lack of T regulatory cells in human beings 

[4]. Th-1 cells generate pro-inflammatory cytokines IFN-g, IL2, TNF, and IL-1b that trigger the macrophage activation and have 

cytotoxic effects [5]. Th-2 cells generate IL5, IL4, IL10, IL6, and IL13, which could suppress Th1 cytokine production however, 

mainly activate anti-apoptotic molecules and B cells to make antibodies [6], [7]. Then. Under physiological conditions, 

proapoptotic death ligands and receptors, including TNF, FasL, and TRAIL, which are found on thyroid cells, are dormant [8], 

[9]. Nevertheless, thyroid cell apoptosis is triggered through the expression regarding Fas/FasL, which is triggered as a response 

to the pro-inflammatory Th-1 cytokines through the infiltration of TNF, IFNg, and IL-1b [10]. According to Nagayama (2007), 

the GD stimulates a Th2 humoral response mostly by the generation of antibodies by B cells, which raises the levels of 

immunoglobulin G (IgG) and Th2 cell-produced cytokines. The schematic in Figure 1 depicts the pathogenesis of AITD. The 

pathogenesis of GD might possibly entail a new subtype of Th17 response [12,13]. The purpose of the presented work was to 

estimate the serum levels of IL-18, IL-17, AMH, and IL-10, also a few other hematological parameters in patients with thyroid 

autoimmune disorder and comparing those levels to those of healthy controls [11]. 

 

Methodology 

A. Population of Study 

Eighty people participated in this study: thirty healthy people served as the control group, and fifty thyroid disorders 
sufferers, ages 16 to 50, who visited the General Teaching Hospital in Fallugah General Hospital between November 1, 2024, 
and January 1, 2025. 

B. Blood Samples Collection 

An appropriate vein yielded ten milliliters of venous blood. The blood sample (2.5 ml) was promptly moved to a dry, clean 
EDTA tube. The remaining blood sample was after that placed in a glass tube without anticoagulant and left to coagulate for 
serum separation for 5 mins in a 4000 rpm centrifuge after being gently shaken and used directly for the blood count blood 
test. The separated serum has been gathered and kept in clean and sterile white tubes at a temperature of -20 °C for use in 
serological research. 

C. Kits used in the study 

The current research employed commercially available kits of enzyme linked immunosorbent assay (ElISA) (Biosource InC, 
USA) as well as chemical reagents to quantitatively determine IL-17, IL-18, AMH, and IL-10 serum levels. The complete blood 
count (CBC) test was used in duplicate by Coulter HMX Inc. to determine the WBC, Hb, and PLT parameters. 

D. Statistical Analysis  

Utilizing T-test, a statistical analysis tool, collected data were analyzed. Results have been displayed in the form of mean ± 
standard deviation (SD) and were viewed as statistically significant in the case where p value<0.050. 

Result 

A. Correlation Between Hematological and Immunological Biomarkers 

Correlation analysis results showed that platelet count showed a statistically significant positive correlation with IL-18 level (r=0.438, p=0.028), indicating 

a statistically significant positive relationship, while no significant relationships were recorded with the other variables [12]. A significant positive 

correlation was also found between white blood cell (WBC) count and hemoglobin level (r=0.534, p=0.0059), while its relationship with the other indicators 

was insignificant [13]. The cytokine IL-18 was statistically significantly positively correlated with platelets but did not show significant relationships with 

IL-17, IL-10, AMH, or Hb. On the other hand, the cytokines IL-17 and IL-10 did not record any strong significant correlations with the other variables. 

AMH showed weak and insignificant correlations with all indicators, while hemoglobin was positively correlated with white blood cells only [14]. These 

results reflect the heterogeneity in the nature of the relationships between the studied hematological and immune indices, and indicate the distinct role of 

each in hematological and immune changes [15] (Table 1). 

Table 1: Spearman’s Correlation Coefficients and p-Values Among Platelet Count, WBC, Cytokines, AMH, and Hemoglobin 

Variable Ratelet WBC IL-18 IL-17 IL-10 AMH Hb 
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Ratelet 1.0000 0.08703 0.4380 0.1721 0.1978 
-

0.07514 
-0.06385 

p-value — 0.6791 0.02853 0.4108 0.3434 0.7211 0.7617 

WBC 0.08703 1.0000 0.1207 0.1024 0.3328 
-

0.07689 
0.5344 

p-value 0.6791 — 0.5656 0.6261 0.1041 0.7149 0.005920 

IL-18 0.4380 0.1207 1.0000 -0.1616 0.04087 -0.1843 0.1779 

p-value 0.02853 0.5656 — 0.4403 0.8462 0.3779 0.3949 

IL-17 0.1721 0.1024 -0.1616 1.0000 -0.1338 0.2671 0.01475 

p-value 0.4108 0.6261 0.4403 — 0.5236 0.1968 0.9442 

IL-10 0.1978 0.3328 0.04087 -0.1338 1.0000 -0.1524 0.2818 

p-value 0.3434 0.1041 0.8462 0.5236 — 0.4670 0.1723 

AMH -0.07514 -0.07689 -0.1843 0.2671 -0.1524 1.0000 0.07501 

p-value 0.7211 0.7149 0.3779 0.1968 0.4670 — 0.7216 

Hb -0.06385 0.5344 0.1779 0.01475 0.2818 0.07501 1.0000 

p-value 0.7617 0.005920 0.3949 0.9442 0.1723 0.7216 — 

 

B. Correlation Analysis Between Hematological and Immunological Biomarkers  

Correlation analysis results showed that platelet count showed a significant positive correlation with IL-10 levels (r=0.509, p=0.0094), while all other 

correlations with WBC, IL-18, IL-17, AMH, and hemoglobin were statistically insignificant. White blood cell (WBC) counts did not show any significant 

relationships with the other indices, although there was a weak, non-statistically significant positive correlation with IL-17 (r=0.334, p>0.05). As for 

cytokines, IL-18 and IL-17 did not show any significant correlations with the other variables, while IL-10 showed a weak, non-statistically significant positive 

correlation with AMH (r=0.279, p>0.05). AMH and hemoglobin recorded weak, non-significant correlations with all indices [16]. These results reflect the 

heterogeneity in the relationships between hematological and immune markers, and point to the specific role of each variable in hematological and immune 

changes, with IL-10 being important as a potential marker of platelet-associated immune activity (Table 2). 

Table 2: Spearman’s Correlation Coefficients and p-Values Among Platelet Count, WBC, Cytokines, AMH, and Hemoglobin 

Variable Platelet WBC IL-18 IL-17 IL-10 AMH Hb 

Platelet 1.0000 -0.1015 0.04199 -0.1130 0.5087 0.2031 -0.2030 

p-value — 0.6292 0.8420 0.5908 0.0094 0.3303 0.3305 

WBC -0.1015 1.0000 
-
0.04220 

0.3344 0.1260 -0.1449 0.1851 

p-value 0.6292 — 0.8413 0.1023 0.5485 0.4894 0.3756 

IL-18 0.04199 
-
0.04220 

1.0000 -0.2490 
-
0.01229 

0.01727 -0.07353 

p-value 0.8420 0.8413 — 0.2300 0.9535 0.9347 0.7269 

IL-17 -0.1130 0.3344 -0.2490 1.0000 -0.2674 0.007450 
-
0.008406 

p-value 0.5908 0.1023 0.2300 — 0.1963 0.9718 0.9682 

IL-10 0.5087 0.1260 
-
0.01229 

-0.2674 1.0000 0.2791 -0.1923 

p-value 0.0094 0.5485 0.9535 0.1963 — 0.1766 0.3572 
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AMH 0.2031 -0.1449 0.01727 0.007450 0.2791 1.0000 0.008171 

p-value 0.3303 0.4894 0.9347 0.9718 0.1766 — 0.9691 

Hb -0.2030 0.1851 
-
0.07353 

-
0.008406 

-0.1923 0.008171 1.0000 

p-value 0.3305 0.3756 0.7269 0.9682 0.3572 0.9691 — 

C. Immunological Data Analysis: 

Levels of AMH: 

As illustrated in figure 1, this study demonstrated a considerable difference in the AMH levels between patients (i.e., cases) and normal people (i.e., the 

control) with a p-value (<0.05). average AMH levels in cases were lower when compared to those in controls, with respective mean values of 19.56 pg/ml 

and 81.60 pg/ml [17]. 

 

Fig 1: Average levels of AMH (pg/ml) in controls and patients. 

levels of IL-17: 

According to fig (2), this study had demonstrated a considerable increase in IL-17 levels in the cases in comparison with normal people (controls) 
with a p-value (<0.05). The average IL-17 levels in the patients have been greater when compared to those in the controls, with respective mean 
values of 86.80 pg/ml and 25.08 pg/ml [18]. 

 

 

 

Fig 2: Average levels of IL-17 (pg/ml) in the controls as well as the patients. 
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 Levels of IL-10: 

As illustrated in fig (3), this paper demonstrated a considerable increase in IL-10 levels in the cases in comparison to normal individuals with a p-

value (<0.05). The average IL-10 levels in the cases were greater when compared to those in the controls, with respective mean values of 95.84 

pg/ml and 23.51 pg/ml [19]. 

 

Fig 3: Average levels of IL10 (pg/ml) in the controls as well as the patients. 

Levels of IL-18: 

According to fig (4), this paper had demonstrated a considerable rise in IL-18 levels in the patients (i.e., the cases) compared with the normal 

people (i.e., the controls) with a p-value (<0.050). The average IL18 levels in the patients were greater when compared to those in control, with 

the respective mean values for their groups being 106.1 pg\ml and 33.07 pg\ml [20]. 

 

 

Fig 4: Average levels of IL18 (pg/ml) in the controls as well as the patients. 

  

Hematological Data Analysis:  

Concentration of Hemoglobin (Hb): 

As seen in fig (5), the current study demonstrated a significant difference in Hb concentration between the controls and the cases, with a p-value 
of less than 0.05. The means regarding Hb for the two groups were 9.240 g/dl and 13.55 g/dl, respectively [21]. 
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Fig 5: Mean levels of HB in control and patients. 

Total Number of WBC: 

With a p-value of < 0.050, the current work had demonstrated a significant difference between number of WBCs in the controls and the cases. As seen in 
fig (6), the WBC means for the two groups were 6.828X 103 c/ mm3 and 16.86X 103 c/ mm3, respectively [22]. 

 

Fig 6: Mean levels of WBCX 103 c/mm3in patients and control. 

Total Number of PLT: 

With a p-value of < 0.050, the current paper had demonstrated a significant difference in the numbers of PLT between the controls and the cases. 
As seen in fig (7), the PLT means for the two groups were, respectively, 207.6X 103 c/ mm3 and 746.1X 103 c/ mm3. 

 

 

Fig 7: Mean levels of PLTX 103 c/mm3in patients and control. 
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The correlation between parameters in patients and control: 

 

Fig 8: The correlation between parameters in patients 

 

 

Fig 9: The correlation between parameters in control 

 

Discussion 

Working The present study demonstrated that serum levels of IL-17, IL-18, and IL-10 were significantly elevated in patients 

with autoimmune thyroid disease (ATD) compared with the control group [23]. Cytokines are low-molecular-weight proteins 

secreted by a variety of cells, including fibroblasts, macrophages, dendritic cells, and lymphocytes [24]. These proteins exert 

intrinsic and adjunctive effects on multiple tissues, such as the nervous and immune systems, through interactions with specific 

receptors [25]. Acting as mediators of immune and inflammatory responses, cytokines play a crucial role in the pathogenesis of 

autoimmune diseases, a link recognized since 1983 when their association with enhanced antigen presentation and 

autoimmunity was first reported. 
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Numerous studies have confirmed that cytokine expression increases with disease progression through the generation of 

inhibitory and anti-inflammatory mediators such as TGF-β receptor 1 antagonists, TNF-α, and IL-1 receptor antagonists (IL-

1Ra) [26]. Thyroid disorders, similar to many other immune-related diseases, may evade immune regulation [27]. High IL-10 

levels have been particularly associated with autoimmune diseases, indicating that this cytokine is central to disease 

pathogenesis [28]. Twin and family studies have shown that heritable genetic factors contribute to interindividual variability in 

IL-10 production, with genome-wide analyses linking the chromosomal region containing the IL10 locus to autoimmune 

susceptibility [29]. IL-10 polymorphisms in promoter regions can alter cytokine expression, influencing immune regulation. Its 

effects on B cells—particularly stimulation and survival of autoreactive B cells suggest IL-10 plays a vital role in autoimmunity 

[30]. 

Pro-inflammatory cytokines such as interferons (e.g., IFN-γ), interleukins (IL-1, IL-6, IL-8, IL-12, IL-18), and tumor necrosis 

factors (TNF-α) are key mediators in autoimmune responses. IL-18, a member of the IL-1 family, exerts potent pro-

inflammatory effects and regulates both innate and adaptive immune responses [31]. It promotes IFN-γ production by T and 

NK cells, contributing to T helper cell activation. Dysregulated IL-18 expression has been linked to several immunologically 

mediated diseases, including ATD [32]. Al-Bassam et al. reported that both autoimmune and non-autoimmune 

hyperthyroidism are characterized by elevated cytokine levels, possibly due to prolonged exposure to high thyroid hormone 

concentrations. These findings align with those of Fallahi et al., who also observed significantly increased IL-18 levels in ATD 

patients [33]. Similarly, De Ciuces et al. found elevated serum IL-18 in autoimmune thyroid disease, suggesting thyrotropin 

(TSH) may regulate IL-18 production in thyrocytes [34]. TSH has been shown to enhance cytokine production from 

hematopoietic cells, increase NK cell cytotoxicity, and stimulate T-cell proliferation. 

Cytokines are thus potential candidate genes for ATD pathogenesis, as they are involved in both the induction and effector 

phases of immune and inflammatory responses. Several cytokines, including IL-1α, IL-1β, IL-2, IL-4, IL-6, IL-8, IL-10, IL-12, 

IL-13, IL-14, TNF-α, and IFN-γ, are produced by thyroid follicular and intrathyroidal inflammatory cells [35]. The cytokine 

network is highly complex, with overlapping regulatory functions that may enhance or inhibit the activity of other cytokines. 

Depending on the immune context, cytokine secretion profiles are classified as Th1 (cell-mediated, IL-2, IFN-γ) or Th2 

(humoral, IL-4, IL-5, IL-6, IL-10, IL-13) responses [36]. 

Autoimmune thyroid disease represents one of the most common endocrine disorders, affecting 5–15% of the reproductive-age 

population [37]. Women with ATD are at increased risk of ovarian insufficiency due to age-related decline in ovarian reserve. 

Anti-Müllerian Hormone (AMH), a biomarker of ovarian function, has been shown to decrease in women with ATD. The current 

findings agree with Busnelli et al. [38] and Krassas et al. [39], who reported significantly lower AMH levels in ATD patients 

compared to controls, whereas Stang [40] reported opposite results. Reduced AMH may contribute to infertility, as shown by 

studies demonstrating significantly lower AMH levels in ATD patients (2.60 ± 2.0 ng/ml) versus controls (4.49 ± 2.0 ng/ml, p 

< 0.001) [41]. Despite varying reports, thyroid dysfunction and autoimmune thyroiditis are recognized as risk factors for 

impaired fertility [42]. 

Kuroda et al. [43] observed that hypothyroidism is associated with menstrual irregularities and infertility due to impaired 

gonadotropin-releasing hormone secretion, hyperprolactinemia, and altered estrogen metabolism. AMH is a reliable marker of 

ovarian aging, and thyroid dysfunction may adversely affect ovarian physiology [44]. Moreover, thyroid hormones interact with 

estrogen and progesterone to maintain endometrial health and promote oocyte maturation [45]. 

In the current study, hematological profiles—hemoglobin (Hb), white blood cell (WBC), and platelet (PLT) counts—were also 

assessed. ATD patients exhibited lower Hb levels and higher WBC and PLT counts, consistent with the hypothesis that thyroid 

hormones influence bone marrow hematopoiesis. Decreased RBC and WBC counts suggest bone marrow suppression, as 

thyroid hormones, particularly triiodothyronine (T3), regulate pro-B-cell proliferation and normal hematopoiesis [46]. Low Hb 

indicates anemia, often macrocytic hypochromic in nature, which may arise from hypothyroidism-related bone marrow 

suppression. The elevated PLT counts likely represent a compensatory response to hematopoietic imbalance [47]. 

Thyroid hormones play a central role in hematopoiesis by stimulating erythropoietin and hematopoietic factor synthesis in non-

erythroid cells [48]. Conversely, hypothyroidism can result in macrocytic hypochromic anemia or proliferation of immature 

erythroid progenitors [49]. Patients with hypothyroidism may present with neutropenia, thrombocytopenia, or mild 

leukopenia, whereas hyperthyroidism can cause pancytopenia, anemia, lymphopenia, or thrombocytopenia [50]. Furthermore, 

thyroid dysfunction influences hepatic and endothelial protein synthesis, predisposing individuals to bleeding 

(hypothyroidism) or thrombosis (hyperthyroidism) [51]. Erythrocyte sedimentation rate (ESR) remains a valuable clinical 

marker of inflammation and therapeutic response. Elevated ESR levels have been observed in anemic patients and those with 

subacute thyroiditis, reflecting systemic inflammatory activation. 

Conclusion 

The current study's findings led us to the conclusion that, in comparison to healthy individuals, patients who have ATD had 

much higher IL-10, IL-17, and IL-18 levels. ATD patients have significantly more WBC and platelets than normal people, and 

their AMH and Hb levels are significantly lower than those of normal people. 
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