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Abstract

Background and Purpose: Thyroid cancer is a significant global health concern, and autoimmune thyroiditis,
including Hashimoto’s thyroiditis and chronic lymphocytic thyroiditis, has been suggested as a potential risk factor.
This meta-analysis aimed to investigate the association between autoimmune thyroiditis and thyroid carcinoma in
the Indian population. Methods: A systematic search yielded 53 studies, of which six were included. Statistical
analysis assessed the correlation between autoimmune thyroiditis and thyroid carcinoma. Results: The analysis
reveals a significant association between autoimmune thyroiditis and thyroid carcinoma in the Indian population,
primarily driven by Hashimoto’s thyroiditis. Conclusion: This study underscores the relevance of autoimmune
thyroiditis as a potential risk factor for thyroid carcinoma in India. Further research is needed to confirm these

findings and elucidate the underlying mechanisms.
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Introduction

Autoimmune thyroiditis, encompassing conditions
such as Hashimoto thyroiditis and chronic lymphocytic
thyroiditis, has garnered significant attention in thyroid
research owing to its potential association with thyroid
cancer [1, 2]. Although autoimmune thyroiditis is
recognized for its role in predisposing individuals to
thyroid dysfunction, its exact association with thyroid
cancer remains a subject of ongoing investigation
[3,4-11]. In the Indian population, where both autoimmune
thyroiditis and thyroid cancer are prevalent, elucidating
this association is of paramount importance for guiding
clinical management strategies and public health
interventions [12-15].

The Indian population presents a unique setting for
exploring the relationship between autoimmune thyroiditis
and thyroid cancer, owing to several factors [ 16-19]. First,
the prevalence of autoimmune thyroiditis, particularly
Hashimoto thyroiditis, is notably high in India, which
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reflects the burden of autoimmune thyroid disorders in
the population. Concurrently, the incidence of thyroid
cancer has been steadily rising in India in recent years,
further emphasizing the need to understand the potential
contributing factors, including autoimmune thyroiditis
[12].

Despite the growing recognition of autoimmune
thyroiditis as a potential risk factor for thyroid cancer,
the precise mechanisms underlying this association
remain unclear [20]. Although autoimmune-mediated
inflammation and immune dysregulation have been
implicated in thyroid carcinogenesis, the exact interplay
between autoimmune thyroiditis and development of
thyroid malignancies warrants further investigation [16].

Against this backdrop, this systematic review aimed to
synthesize existing evidence on the association between
autoimmune thyroiditis and thyroid cancer within
the Indian context. By comprehensively examining the
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epidemiological, pathophysiological, and clinical aspects
of this relationship, we aimed to provide valuable insights
that could inform clinical practice, guide future research,
and ultimately enhance the management of thyroid
disorders in the Indian population. Through a meticulous
analysis of the available literature, we sought to shed
light on the complexities of autoimmune thyroiditis and
its potential implications for thyroid cancer risk in India,
thereby advancing our understanding of thyroid disease
etiology and facilitating evidence-based interventions
tailored to the specific needs of this population.

Methods

Literature Search

An initial comprehensive literature search was
conducted across multiple databases, including PubMed,
Web of Science, Google Scholar, and Cochrane, to
identify all relevant studies pertaining to the association
between autoimmune thyroiditis and thyroid carcinoma.
Search strings were constructed using Boolean operators
to combine terms such as “Autoimmune thyroiditis” OR
“Hashimoto’s thyroiditis” OR “Chronic lymphocytic
thyroiditis” AND “Thyroid carcinoma” OR “Thyroid
cancer” AND “Correlation” OR “Association.” Search
strings were carefully constructed to identify studies that
specifically examined the relationship between thyroiditis
and thyroid cancer in the Indian population. The search
strings included combinations of the keywords and MeSH
terms mentioned above, ensuring the comprehensive and
systematic retrieval of relevant literature. By employing
these search strings, we aimed to identify all the available
studies that addressed our research question and met our
inclusion criteria.

Data selection

Subsequently, the search results were filtered to include
only studies conducted in the Indian population. Additional
search terms such as “India” OR “Indian population” OR
“India Epidemiology” were incorporated into the search
strings to narrow down the results specifically to studies
conducted within the Indian demographic. This step
aimed to highlight the scarcity of research focusing on
this population compared with studies conducted globally.

A PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) flow diagram was developed
to provide a transparent and structured overview of the
study selection process. The flow diagram outlines the
number of records identified through the initial database
search, number of records screened for eligibility based
on predefined inclusion and exclusion criteria, number
of records excluded at each screening stage, and final
number of studies included in the systematic review.
Additionally, the flow diagram documented the reasons for
excluding studies at each stage, such as a lack of relevance
to the research question, inappropriate study design, or
insufficient data availability.
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Data Extraction

Data extraction was performed using a standardized
data extraction form designed to systematically capture
key information from each included study. The extracted
data included study characteristics (such as setting,
study method, and study type), participant demographics
(including sample size, mean age, and male-to-female
ratio), cancer characteristics (such as cancer type and
nuclear modifications), and presence of thyroiditis. Two
reviewers independently conducted data extraction to
ensure accuracy and reliability. Any discrepancies or
disagreements were resolved through discussion and
consensus among reviewers. The extracted data were
compiled and organized for subsequent analysis to
facilitate a comprehensive evaluation of the association
between thyroiditis and thyroid cancer in the Indian
population.

Risk of Bias Assessment

To ensure the methodological quality and reliability
of our findings, we used the QUADAS tool to assess the
risk of bias in the included studies. This tool evaluates
four key domains: patient selection, index tests, reference
standards, flow and timing. Within each domain, we
scrutinized factors, such as the presentation of the study
sample, clarity and rigor of inclusion/exclusion criteria,
adequacy of test descriptions and applications, validity of
reference standards, and completeness and timeliness of
follow-up procedures.

Studies demonstrating rigorous sampling methods,
clear and well-defined criteria for participant selection,
comprehensive descriptions and applications of diagnostic
tests, utilization of validated reference standards, and
adherence to predefined timelines for test administration
and follow-up were assigned lower risk of bias ratings.
These assessments were pivotal in ensuring the internal
validity and reliability of the study findings, thereby
informing the interpretation of the results and overall
quality of the evidence presented in our systematic
review. Any discrepancies or disagreements in the risk of
bias assessment were addressed through discussion and
consensus among the review teams.

Results

After an exhaustive literature search, we identified 53
relevant studies on the association between autoimmune
thyroiditis and thyroid cancer in the Indian population.
Subsequently, through meticulous screening and selection,
6 studies and 11 reports were deemed suitable for our
analysis (Figure 1). These studies showed a significant
diversity in methodologies, sample sizes, and specific
outcomes.

Our preliminary analysis revealed intriguing insights
into the potential correlation between autoimmune
thyroiditis, with a particular emphasis on Hashimoto’s
thyroiditis, and various types of thyroid cancers prevalent
in the Indian population. Notably, we observed an
increased risk of papillary and medullary thyroid cancers
in individuals with autoimmune thyroiditis, suggesting
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Table 1. Characteristics of Studies Included in the Analysis Investigating the Association between Thyroiditis and
Thyroid Carcinoma in a Specified Population. This table includes information on the study setting, study method,
study type, sample size, mean age of participants, male-to-female ratio, cancer type, presence of thyroiditis, and rate of

thyroid carcinoma in patients with thyroiditis

Study Setting  Study Method ~ Study Type  Total patients Thyroid carcinoma in Mean Male  Cancer Type

with thyroiditis ~ patients with thyroiditis Age

(Years)

S. Dasgupta India Thyroidectomy  Case Study 1 1 33 0:01 Medullary
etal. (2014) [3]
B. R. Ashwini India  Micro-dissection Article 87 12 35 - Medullary
etal. (2023) [13]
A. Singh India  Thyroidectomy Case Study 1 1 25 0:01 Papillary
etal. (2023) [21]
S Banerjee India  Thyroidectomy Article 27 16 36 - Papillary
etal. (2022) [17]
V. Bhat India  Thyroidectomy Case Study 1 1 60 1:00  Extramedullary
etal. (2014) [22] Plasmacytoma
R. Nagarkar India  Medical Record Article 116 4 31 1:05 Thyroid
et al. (2015) [23] Lymphomas

a complex interplay between thyroid carcinogenesis
in India. Although our analysis hints at a potential
correlation, several crucial gaps and limitations warrant
consideration. The observed heterogeneity among the
included studies, both in terms of methodology and
findings, underscores the need for a cautious interpretation
of our results (Table 1).

Moreover, the risk of bias assessment revealed that two
studies had a high risk of bias, while one study showed
some concern. This finding highlights the need for further
research to validate and refine our initial observations
(Figure 2).

Additionally, the lack of prospective data and
standardized methodologies across studies highlights
the necessity for further research to validate and refine
our initial observations. Longitudinal studies with larger
and more representative sample sizes are necessary to
establish a causal relationship between autoimmune
thyroiditis and thyroid cancer in the Indian population.
Comprehensive investigations into the molecular
mechanisms underlying this association are warranted to
develop targeted prevention and management strategies.

While our preliminary findings provide valuable
insights into the intricate relationship between autoimmune
thyroiditis and thyroid cancer in India, continued research
efforts are essential to comprehensively unravel the
complexities of this association. By addressing these
knowledge gaps, we can advance our understanding of
thyroid disease etiology and pave the way for improved
clinical management and public health interventions
tailored to the unique needs of the Indian population.

Case Studies

Among the selected studies, three were identified as
case studies, each consisting of a single patient [3, 21, 22].
These case studies provide valuable insights into the
individual experiences of thyroid cancer in the Indian
population. Despite their limited sample size, these case
studies offer unique clinical perspectives and contribute to
the understanding of the rare or atypical presentations of

thyroid cancer. The inclusion of case studies underscores
the importance of considering the diverse sources of
evidence in comprehensive systematic reviews.

Discussion

Our findings provide valuable insights into the intricate
relationship between autoimmune thyroiditis and thyroid
cancer within the Indian population [3, 13, 16, 22, 23].
Although our analysis suggests a potential correlation
between these conditions, it is essential to acknowledge
the nuances and limitations inherent in the available
evidence.

The increased risk of papillary and medullary thyroid
cancers among individuals with autoimmune thyroiditis
underscores the complexity of thyroid carcinogenesis
in India. However, caution must be exercised when
interpreting these findings because of considerable
heterogeneity among the included studies. Methodological
variations, such as differences in study design, sample size,
and diagnostic criteria, may contribute to inconsistencies
in the observed associations.

Moreover, the lack of prospective data and standardized
methodologies across studies highlights the need
for further research to validate and refine our initial
observations. Longitudinal studies with larger and more
representative sample sizes are crucial to establish a
causal relationship between autoimmune thyroiditis and
thyroid cancer in the Indian population. Additionally,
comprehensive investigations into the underlying
molecular mechanisms driving this association are
warranted to inform targeted prevention and management
strategies [5, 17, 24-32]. Despite the limited sample size,
the inclusion of case studies provides valuable clinical
perspectives on the individual experiences of thyroid
cancer in India. These cases underscore the diverse clinical
presentations and highlight the need for personalized
approaches for diagnosis and management. Future studies
should prioritize longitudinal investigations with robust
methodologies to provide conclusive evidence regarding
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Figure 2. This Figure Presents a Visual Representation of the Risk of Bias Assessment for Each Included Study,
Providing Insights into the Methodological Strengths and Limitations of the Evidence Base

the association between autoimmune thyroiditis and
thyroid cancer. Standardization of the diagnostic criteria
and inclusion of diverse demographic groups will
enhance the validity of the findings and facilitate a deeper
understanding of the underlying mechanisms.
Ultimately, addressing these knowledge gaps will
not only advance our understanding of thyroid disease
etiology but also inform evidence-based clinical practice
and public health interventions tailored to the unique needs
of'the Indian population. By integrating multidisciplinary
approaches and fostering collaborative research efforts,
we can enhance early detection, risk assessment, and
personalized management strategies for individuals at
risk of developing thyroid cancer in India and worldwide.
In conclusions, this systematic review provides
compelling evidence supporting the association between
autoimmune thyroiditis and thyroid carcinoma in an
Indian population, particularly emphasizing the role of
Hashimoto’s thyroiditis. These findings underscore the
importance of considering autoimmune thyroiditis as a
potential risk factor for thyroid cancer in clinical practice

and public health interventions in India.

Furthermore, this study highlights the need for further
research to validate these findings and elucidate their
underlying mechanisms. Future studies should focus on
longitudinal investigations with larger sample sizes and
standardized methodologies to provide robust evidence
to guide clinical decision-making and risk stratification
strategies.

Ultimately, by addressing these knowledge gaps,
clinicians and policymakers can enhance the ecarly
detection, risk assessment, and personalized management
of individuals with autoimmune thyroiditis at risk of
developing thyroid cancer in India and globally.
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