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Objective: This study investigates the association between autoimmune thyroid 
diseases—specifically Hashimoto's thyroiditis (HT) and Graves' disease (GD)—and the 
development of thyroid cancer, with a primary focus on papillary thyroid carcinoma 
(PTC). Method: A comprehensive literature review was conducted to analyze 
epidemiological trends, immunopathological mechanisms, and tumor 
microenvironment factors linking autoimmunity to thyroid carcinogenesis. Results: 
The findings indicate a significant correlation between autoimmune thyroid disorders 
and increased incidence of PTC, suggesting that chronic inflammation may contribute 
to oncogenic genetic alterations in thyroid epithelial cells. Interestingly, HT appears to 
paradoxically confer favorable clinical outcomes, including reduced tumor 
aggressiveness, enhanced responsiveness to radioiodine therapy, and improved survival, 
likely due to heightened immune surveillance. Additionally, the presence of cancer-
associated fibroblasts (CAFs) was associated with increased lymph node metastasis, 
highlighting their role in shaping a pro-tumorigenic microenvironment. Novelty: This 
study provides integrative insights into the dual role of autoimmunity in both 
promoting and modulating thyroid cancer progression, and underscores the importance 
of the tumor microenvironment—particularly CAFs—in influencing metastatic 
behavior in PTC. 

 

Keywords: 
Autoimmune 
Thyroid 
Fibroblasts 
Hashimoto's  
Graves'   

  

 
INTRODUCTION 

Thyroid cancer (TC) is the most common endocrine malignant neoplasm 

worldwide, presenting an increasing record number of new cases every year, 

predominantly in females. In the last decades, many studies conducted in vitro, and in 

vivo, have shown that thyroid autoimmunity and thyroid cancer (TC) (mainly papillary 

TC) can be concomitant, even if the exact mechanisms at the basis of this association are 

still not clear. Growing incidence of TC coincides with increased registration of 

autoimmune thyroid disorders (AITD) suggesting an association between those 

pathologies [1], [2], [3].  

Autoimmune thyroid diseases (AITDs), particularly Hashimoto’s thyroiditis (HT) 

and Graves’ disease (GD), represent the most common immune-mediated thyroid 

disorders. They involve an aberrant immune response directed against thyroid tissue, 

leading to structural and functional impairments. Recently, considerable attention has 

been directed toward the potential association between these autoimmune disorders and 

the development of thyroid cancer, especially papillary thyroid carcinoma (PTC), the 

most prevalent subtype. Among the subtypes, papillary thyroid carcinoma (PTC) is the 

most common in the population, representing about 75-80% of the thyroid cancer cases 

[4], [5]. 
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RESEARCH METHOD  

This study employed a qualitative literature review approach to analyze the 

interplay between autoimmune thyroid diseases—particularly Hashimoto’s thyroiditis 

(HT) and Graves’ disease (GD)—and the development and progression of thyroid cancer, 

with a primary focus on papillary thyroid carcinoma (PTC). Peer-reviewed journal 

articles and meta-analyses published in reputable endocrine and oncology journals were 

systematically selected to investigate the epidemiological correlation, pathological 

mechanisms, and tumor microenvironment dynamics. Key inclusion criteria focused on 

studies evaluating the roles of chronic inflammation, immune surveillance, and the 

presence of cancer-associated fibroblasts (CAFs) in influencing tumor characteristics and 

metastatic potential. The review also integrated clinicopathological findings, genetic 

markers such as BRAF^V600E^ mutation, and outcomes from multivariate analyses 

identifying CAFs as independent risk factors for cervical lymph node metastasis. 

Through this methodology, the study synthesized existing evidence to explore both the 

oncogenic and potentially protective roles of thyroid autoimmunity in the context of 

cancer progression and prognosis [1], [6], [7], [8]. 

 

RESULTS AND DISCUSSION 

Fibroblasts' Inflammatory Function in Thyroid Cancer 

Encircling the tumour cells, CAFs take role in immune surveillance, treatment 

response, metabolism, metastasis, tumour start, and tumor-stimulatory inflammation. A 

paper evaluated the association between expression of CAF-related proteins in PTC in 

relation to clinicopathologic factors in 339 PTCs [9]. It was shown that the expression of 

CAF-related proteins in stromal cells and cancer cells of PTC varied on the basis to 

histologic subtype, BrafV600E mutation, and subtype of stroma, and it was associated 

with shorter overall survival [10]. Furthermore, another paper studied the association 

between CAFs and cervical lymph node metastasis in PTC (Cho J.G et al. 2018).  Among 

78 PTC patients, 65 presented desmoplastic stromal reaction around the tumor. CAFs 

were found in 42 (64.6%) cases with desmoplastic stroma. At univariate analysis, it was 

shown that tumor size and CAFs were risk factors of lymph node metastasis. However, 

by a multivariate analysis, CAFs were the only independent risk factor of lymph node 

metastasis in these patients [11]. 

Epidemiological and Statistical Correlation 

A growing body of epidemiological evidence supports a positive association 

between Hashimoto’s thyroiditis (HT) and papillary thyroid carcinoma (PTC). For 

instance, a meta-analysis (Liu et al.2014) demonstrated a significantly increased 

prevalence of PTC among patients diagnosed with chronic autoimmune thyroiditis [12]. 

This suggests that HT may be more than just a coincidental finding in patients with 

thyroid cancer. Similarly, Resende de Paiva et al. (2013) concluded that autoimmune 

thyroid diseases (AITD), particularly Hashimoto’s thyroiditis, could serve as a potential 

risk factor for the development of thyroid malignancies. The chronic lymphocytic 

inflammation associated with HT may contribute to genetic and molecular changes in 
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thyroid cells that predispose them to malignant transformation. However, the nature of 

the relationship remains a matter of debate—whether it is causative or simply correlative 

[12], [13]. 

Clinical Paradox: A Protective Role? 

Despite the well-established association between autoimmune thyroid disease 

(AITD), particularly Hashimoto’s thyroiditis (HT), and an increased risk of papillary 

thyroid carcinoma (PTC), several studies have suggested a paradoxical protective effect 

when these two conditions coexist. Specifically, thyroid cancers arising in the setting of 

chronic autoimmune thyroiditis tend to demonstrate less aggressive clinical behavior, 

with smaller tumor size, fewer instances of extrathyroidal extension, and reduced rates 

of lymph node or distant metastasis. Moreover, patients with coexisting HT and PTC 

have been observed to exhibit a better overall prognosis, including higher disease-free 

survival and improved responses to radioactive iodine (RAI) therapy [14]. 

This protective phenomenon is thought to be mediated by enhanced immune 

surveillance in patients with AITD. The persistent autoimmune activity, including 

infiltration of lymphocytes and increased cytokine activity, may promote the early 

detection and elimination of malignant thyroid cells during carcinogenesis. As such, the 

immune environment characteristic of HT might function as a double-edged sword—

initially contributing to tumor initiation through chronic inflammation, while also 

limiting tumor progression by maintaining immunologic pressure on malignant cells 

[15]. 

 

CONCLUSION 

Fundamental Finding : This study highlights a complex and bidirectional 

relationship between autoimmune thyroid diseases—particularly Hashimoto’s 

thyroiditis (HT)—and papillary thyroid carcinoma (PTC). While chronic inflammation 

associated with HT may contribute to oncogenesis through genetic and molecular 

alterations, evidence also suggests a paradoxical protective effect, with HT-related 

immune responses potentially suppressing tumor aggressiveness and improving patient 

outcomes. Additionally, cancer-associated fibroblasts (CAFs) have been identified as key 

components of the tumor microenvironment that significantly influence metastasis, 

particularly to cervical lymph nodes. Implication : These findings underscore the need 

to consider both autoimmune status and stromal interactions in the risk assessment, 

prognosis, and treatment planning for thyroid cancer patients. Understanding the 

dualistic nature of immune activity could enhance personalized therapeutic approaches 

and biomarker development. Limitation : However, the current body of evidence is 

limited by variations in sample size, methodology, and patient populations across 

studies, as well as the observational nature of most research, which complicates causal 

inference. Future Research : Further longitudinal and mechanistic studies are needed to 

elucidate the precise molecular pathways linking autoimmunity, CAF activity, and 

tumor progression, and to explore targeted interventions that leverage the immune 

microenvironment for improved therapeutic outcomes in PTC. 



Thyroid Autoimmune Disease and Effect on Development to Thyroid Cancer 

 

 

 

International Journal Multidisciplinary 470 

REFERENCES 

[1] S. Wulandari and A. Widodo, “How Do Students Understand the Material of Animal 

Kingdom? (Development Invertebrate Learning Material Based on Students’ Prior 

Knowledge),” in Proceedings of the 4th Asian Education Symposium (AES 2019), in aes-19. 

Atlantis Press, 2020. doi: 10.2991/assehr.k.200513.029. 

[2] N. Milaturrahmah, Mardiyana, and I. Pramudya, “Science, technology, engineering, 

mathematics (STEM) as mathematics learning approach in 21st century,” in AIP Conference 

Proceedings, Author(s), 2017, p. 50024. doi: 10.1063/1.4995151. 

[3] H. Liu, M. Ludu, and D. Holton, “Can K-12 Math Teachers Train Students to Make Valid 

Logical Reasoning?: A Question Affecting 21st Century Skills,” in Emerging Technologies for 

STEAM Education, Springer International Publishing, 2015, pp. 331–353. doi: 10.1007/978-

3-319-02573-5_18. 

[4] N. F. Wadah, A. Rosyidah, W. Makmur, H. Susilo, and S. E. Indriwati, “Empowering 

Biology Students Creative Thinking Skills in Biology Learning of 21st Century: Guided 

Inquiry-Based Lesson Study,” in Proceedings of the 2nd International Conference on Learning 

Innovation, SCITEPRESS - Science and Technology Publications, 2018, pp. 153–158. doi: 

10.5220/0008409201530158. 

[5] Y. Cleovoulou, “21st Century Pedagogies and Citizenship Education: Enacting Elementary 

School Curriculum Using Critical Inquiry-Based Learning,” in Teacher Education in the 21st 

Century - Emerging Skills for a Changing World, IntechOpen, 2021. doi: 

10.5772/intechopen.96998. 

[6] T. Gvianishvili, L. Gogiashvili, Z. Tsagareli, and M. Velijanashvili, “A study of the 

relationship between RET/PTC and Cyclin D1 expression of the thyroid under 

autoimmune thyroiditis and Papillary thyroid carcinoma (PTC): Clinical-pathological 

correlation,” Endocrine Abstracts, Aug. 2020, doi: 10.1530/endoabs.70.aep955. 

[7] Y. Lai, Y. Gu, M. Yu, and J. Deng, “Younger Than 55 Years Old and BRAF V600E Mutation 

are Risk Factors for Lymph Node Metastasis in Papillary Thyroid Carcinomas ≤1.0 cm but 

Not in &gt;1.0 cm,” Int J Gen Med, vol. Volume 16, pp. 1403–1414, Apr. 2023, doi: 

10.2147/ijgm.s408588. 

[8] I. Sharma and A. Sharma, “Interplay of Cancer-Associated Fibroblasts (CAFs) and Tumor-

Associated Macrophages (TAMs) in Metastasis and Their Potential for Therapeutic 

Interventions,” in Biomedical Research, Medicine, and Disease, CRC Press, 2023, pp. 425–435. 

doi: 10.1201/9781003220404-31. 

[9] A. Kiss et al., “105 Keratinocyte p38α loss results in increased tumor initiation, decreased 

malignant progression, and altered tumor type specification during two-stage chemical 

carcinogenesis in murine skin,” Journal of Investigative Dermatology, vol. 136, no. 5, p. S19, 

May 2016, doi: 10.1016/j.jid.2016.02.131. 

[10] M. Tulchinsky, “Re: Low-Dose Radioactive Iodine Ablation Is Sufficient in Patients With 

Small Papillary Thyroid Cancer Having Minor Extrathyroidal Extension and Central 

Lymph Node Metastasis (T3 N1a),” Clin Nucl Med, vol. 43, no. 8, p. 630, Aug. 2018, doi: 

10.1097/rlu.0000000000002050. 

[11] S. D. Stovitz, “The Obesity Paradox in Cardiovascular Diseases: COUNTERPOINT: There 

Is No Obesity Paradox: Harmful Exposures Can Appear Protective, Repeatedly, When 

There Is Bias,” J Clin Exerc Physiol, vol. 8, no. 1, pp. 41–46, Mar. 2019, doi: 10.31189/2165-

6193-8.1.41. 



Thyroid Autoimmune Disease and Effect on Development to Thyroid Cancer 

 

 

 

International Journal Multidisciplinary 471 

[12] J. Ramirez, E. Paris, S. Basu, and A. Barua, “Abstract A015: Age-associated molecular 

changes may predispose the ovary to malignant transformation leading to ovarian cancer 

(OVCA),” Cancer Res, vol. 83, no. 2_Supplement_1, pp. A015–A015, Jan. 2023, doi: 

10.1158/1538-7445.agca22-a015. 

[13] G. N. Schrauzer, “Cancer mortality correlation studies. I. Statistical associations between 

cancers at anatomically unrelated sites and some epidemiological implications,” Med 

Hypotheses, vol. 2, no. 2, pp. 31–38, Mar. 1976, doi: 10.1016/0306-9877(76)90059-1. 

[14] X. He, S. Zhang, J. Chen, and D. Li, “Increased LGALS3 expression independently predicts 

shorter overall survival in patients with the proneural subtype of glioblastoma,” Cancer 

Med, vol. 8, no. 5, pp. 2031–2040, Mar. 2019, doi: 10.1002/cam4.2075. 

[15] Y. Lai, Y. Gu, M. Yu, and J. Deng, “Younger Than 55 Years Old and BRAF V600E Mutation 

are Risk Factors for Lymph Node Metastasis in Papillary Thyroid Carcinomas ≤1.0 cm but 

Not in &gt;1.0 cm,” Int J Gen Med, vol. Volume 16, pp. 1403–1414, Apr. 2023, doi: 

10.2147/ijgm.s408588. 

  

*Mustafa Raheem Tuamah (Corresponding Author) 
University of Babylon, Iraq 
Email: pre637.mustafa.raheem@uobabylon.edu.iq   

 

mailto:pre637.mustafa.raheem@uobabylon.edu.iq

