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Table S1	PRISMA 2020 Checklist of Items to Include When Reporting a Systematic Review and Meta-analysis
	Section and Topic 
	Item #
	Checklist item 
	Location where item is reported 

	TITLE 
	

	Title 
	1
	Identify the report as a systematic review.
	Page 1

	ABSTRACT 
	

	Abstract 
	2
	See the PRISMA 2020 for Abstracts checklist.
	Page 1

	INTRODUCTION 
	

	Rationale 
	3
	Describe the rationale for the review in the context of existing knowledge.
	Page 2

	Objectives 
	4
	Provide an explicit statement of the objective(s) or question(s) the review addresses.
	Page 3

	METHODS 
	

	Eligibility criteria 
	5
	Specify the inclusion and exclusion criteria for the review and how studies were grouped for the syntheses.
	Pages 6–7

	Information sources 
	6
	Specify all databases, registers, websites, organisations, reference lists and other sources searched or consulted to identify studies. Specify the date when each source was last searched or consulted.
	Page 5

	Search strategy
	7
	Present the full search strategies for all databases, registers and websites, including any filters and limits used.
	Page 5+Supplementary Table 4

	Selection process
	8
	Specify the methods used to decide whether a study met the inclusion criteria of the review, including how many reviewers screened each record and each report retrieved, whether they worked independently, and if applicable, details of automation tools used in the process.
	Pages 6

	Data collection process 
	9
	Specify the methods used to collect data from reports, including how many reviewers collected data from each report, whether they worked independently, any processes for obtaining or confirming data from study investigators, and if applicable, details of automation tools used in the process.
	Pages 6

	Data items 
	10a
	List and define all outcomes for which data were sought. Specify whether all results that were compatible with each outcome domain in each study were sought (e.g. for all measures, time points, analyses), and if not, the methods used to decide which results to collect.
	Pages 5

	
	10b
	List and define all other variables for which data were sought (e.g. participant and intervention characteristics, funding sources). Describe any assumptions made about any missing or unclear information.
	Pages 4

	Study risk of bias assessment
	11
	Specify the methods used to assess risk of bias in the included studies, including details of the tool(s) used, how many reviewers assessed each study and whether they worked independently, and if applicable, details of automation tools used in the process.
	Pages 4

	Effect measures 
	12
	Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the synthesis or presentation of results.
	Pages 4

	Synthesis methods
	13a
	Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating the study intervention characteristics and comparing against the planned groups for each synthesis (item #5)).
	Pages 4-6

	
	13b
	Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing summary statistics, or data conversions.
	Page(s): 4–5, with relevant note on Page 10

	
	13c
	Describe any methods used to tabulate or visually display results of individual studies and syntheses.
	Page: 4–5, 6–12, and Supplementary Materials

	
	13d
	Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta-analysis was performed, describe the model(s), method(s) to identify the presence and extent of statistical heterogeneity, and software package(s) used.
	Pages 4-5

	
	13e
	Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroup analysis, meta-regression).
	Page: 5, 8–9

	
	13f
	Describe any sensitivity analyses conducted to assess robustness of the synthesized results.
	Page: 5, 8–9

	Reporting bias assessment
	14
	Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting biases).
	Page: 5
+Supplementary Figure S1-3

	Certainty assessment
	15
	Describe any methods used to assess certainty (or confidence) in the body of evidence for an outcome.
	NA

	RESULTS 
	

	Study selection 
	16a
	Describe the results of the search and selection process, from the number of records identified in the search to the number of studies included in the review, ideally using a flow diagram.
	Page: 10

	
	16b
	Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they were excluded.
	NA

	Study characteristics 
	17
	Cite each included study and present its characteristics.
	Page: 9–10, Table 1, Supplementary Table 4

	Risk of bias in studies 
	18
	Present assessments of risk of bias for each included study.
	Page: 8, Supplementary Table 5

	Results of individual studies 
	19
	For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (b) an effect estimate and its precision (e.g. confidence/credible interval), ideally using structured tables or plots.
	Page: 9–14, Figures 2–8, Supplementary Table 4

	Results of syntheses
	20a
	For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies.
	Page: 7–8, +Supplementary Table 4, Supplementary Figure 1-3

	
	20b
	Present results of all statistical syntheses conducted. If meta-analysis was done, present for each the summary estimate and its precision (e.g. confidence/credible interval) and measures of statistical heterogeneity. If comparing groups, describe the direction of the effect.
	Page: 8–14, Figures 2–8

	
	20c
	Present results of all investigations of possible causes of heterogeneity among study results.
	Page: 13, Figure 9; +Supplementary Table 5

	
	20d
	Present results of all sensitivity analyses conducted to assess the robustness of the synthesized results.
	Page: 10–13; +Supplementary Figures 3–6

	Reporting biases
	21
	Present assessments of risk of bias due to missing results (arising from reporting biases) for each synthesis assessed.
	Page 8

	Certainty of evidence 
	22
	Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed.
	NA

	DISCUSSION 
	

	Discussion 
	23a
	Provide a general interpretation of the results in the context of other evidence.
	Page 16–17

	
	23b
	Discuss any limitations of the evidence included in the review.
	Page 17

	
	23c
	Discuss any limitations of the review processes used.
	Page 6

	
	23d
	Discuss implications of the results for practice, policy, and future research.
	Page 16–17

	OTHER INFORMATION
	

	Registration and protocol
	24a
	Provide registration information for the review, including register name and registration number, or state that the review was not registered.
	Page 3

	
	24b
	Indicate where the review protocol can be accessed, or state that a protocol was not prepared.
	Page 3

	
	24c
	Describe and explain any amendments to information provided at registration or in the protocol.
	NA

	Support
	25
	Describe sources of financial or non-financial support for the review, and the role of the funders or sponsors in the review.
	Page 21

	Competing interests
	26
	Declare any competing interests of review authors.
	Page 21

	Availability of data, code and other materials
	27
	Report which of the following are publicly available and where they can be found: template data collection forms; data extracted from included studies; data used for all analyses; analytic code; any other materials used in the review.
	NA




	Table S2. Population, Intervention, Comparison, Outcome and Study design (PICOS)

	PICOS
	Description

	Population
	Adults (≥18) with pathologically confirmed papillary thyroid carcinoma (PTC) undergoing initial surgery, euthyroid pre-operatively (TSH within local reference), no pre-op thyroid-active drugs.
Exclude: other thyroid diseases (e.g., Graves’/non-HT thyroiditis), abnormal pre-op TSH, prior thyroid cancer therapy (surgery/RAI/EBRT/chemo), history of other active malignancy, pediatric series, non-PTC or inseparable DTC.

	Intervention
	Coexistent Hashimoto’s thyroiditis (HT+) — primary definition: pathology on thyroidectomy; acceptable for sensitivity: serology ± ultrasound..

	 Control
	PTC without HT (HT–) from the same cohort/centre/timeframe.

	Outcomes
	CLNM, LLNM, extrathyroidal extension, multifocality, distant metastasis, BRAFV600E,recurrence,postoperative TSH and levothyroxine dose, Surgery type

	Study Design
	Comparative cohort studies (prospective or retrospective; including propensity-matched/registry cohorts) reporting HT+ vs HT–.





	Table S3. Inclusion and exclusion criteria

	Inclusion criteria
	Exclusion criteria

	Adult patients (≥18 years) with histologically confirmed papillary thyroid carcinoma (PTC)
	Studies without a clear comparison between HT+ and HT− groups

	Comparative cohort studies—including prospective, retrospective, or matched cohort analyses—assessing patients with coexisting Hashimoto’s thyroiditis (HT+) versus those without (HT−)
	Studies with incomplete or non-extractable outcome data

	Patients undergoing initial thyroid surgery, with or without adjuvant therapy
	Studies involving pediatric populations, patients with other autoimmune thyroid diseases (e.g., Graves’ disease), individuals with prior thyroid cancer treatment, or those with other concurrent malignancies

	Studies reporting at least one of the following outcomes: 
Primary outcomes included clinicopathological features (multifocality, bilaterality, capsular invasion, vascular invasion, and extrathyroidal extension), as well as metastatic and recurrence-related characteristics (central and lateral lymph node metastasis, distant metastasis, and recurrence). Secondary outcomes included BRAF V600E mutation status, treatment strategies (total thyroidectomy, radioactive iodine therapy), and all-cause or disease-specific mortality
	Studies without surgical intervention

	
	Duplicate publications, case series, conference abstracts, or review articles





	Table S4.Literature Search Strategy

	Pubmed
	(((((((((((((((((((Thyroid Neoplasms[Title/Abstract]) OR ("Thyroid Neoplasms"[Mesh])) OR (Thyroid Neoplasm[Title/Abstract])) OR (Thyroid Carcinoma[Title/Abstract])) OR (Thyroid Carcinomas[Title/Abstract])) OR (Cancer of the Thyroid[Title/Abstract])) OR (Cancer of Thyroid[Title/Abstract])) OR (Thyroid Cancers[Title/Abstract])) OR (Thyroid Cancer[Title/Abstract])) OR (Thyroid Adenoma[Title/Abstract])) OR (Thyroid Adenomas[Title/Abstract])) OR (Papillary Thyroid Cancer[Title/Abstract])) OR (Papillary Thyroid Cancers[Title/Abstract])) OR (Papillary Thyroid Carcinomas[Title/Abstract])) OR (Papillary Carcinoma Of Thyroid[Title/Abstract])) OR (Papillary Thyroid Carcinoma[Title/Abstract])) OR (Familial Nonmedullary Thyroid Cancer[Title/Abstract])) OR (Nonmedullary Thyroid Carcinoma[Title/Abstract])) OR (Nonmedullary Thyroid Carcinomas[Title/Abstract])) AND (((((((((((((("Hashimoto Disease"[Mesh]) OR (Hashimoto Disease[Title/Abstract])) OR (Hashimoto's Disease[Title/Abstract])) OR (Hashimotos Disease[Title/Abstract])) OR (Chronic Lymphocytic Thyroiditis[Title/Abstract])) OR (Chronic Lymphocytic Thyroiditides[Title/Abstract])) OR (Hashimoto Thyroiditis[Title/Abstract])) OR (Hashimoto Thyroiditides[Title/Abstract])) OR (Hashimoto's Struma[Title/Abstract])) OR (Hashimoto's Syndrome[Title/Abstract])) OR (Hashimotos Syndrome[Title/Abstract])) OR (Hashimoto's Syndromes[Title/Abstract])) OR (Hashimoto Syndrome[Title/Abstract])) OR (Hashimoto Struma[Title/Abstract]))

	Web of Science
	((((((((TS=(Thyroid Neoplasms)) OR TS=(Thyroid Carcinoma)) OR TS=(Thyroid Carcinomas)) OR TS=(Cancer of the Thyroid)) OR TS=(Cancer of Thyroid)) OR TS=(Thyroid Cancers)) OR TS=(Thyroid Cancer)) OR TS=(Thyroid Adenoma)) OR TS=(Thyroid Adenomas) AND ((((((((((((TS=(Hashimoto Disease)) OR TS=(Hashimoto's Disease)) OR TS=(Hashimotos Disease)) OR TS=(Chronic Lymphocytic Thyroiditis)) OR TS=(Chronic Lymphocytic Thyroiditides)) OR TS=(Hashimoto Thyroiditis)) OR TS=(Hashimoto Thyroiditides)) OR TS=(Hashimoto's Struma)) OR TS=(Hashimoto's Syndrome)) OR TS=(Hashimotos Syndrome)) OR TS=(Hashimoto's Syndromes)) OR TS=(Hashimoto Syndrome)) OR TS=(Hashimoto Struma) 


	Cochrane
	(MeSH descriptor: [Thyroid Neoplasms] explode all trees OR (Thyroid Neoplasm):ti,ab,kw OR (Thyroid Carcinoma):ti,ab,kw OR (Thyroid Cancer):ti,ab,kw OR (Thyroid Adenoma):ti,ab,kw AND (Cancer of Thyroid):ti,ab,kw OR (Thyroid Carcinomas):ti,ab,kw OR (Cancer of the Thyroid):ti,ab,kw OR (Thyroid Cancers):ti,ab,kw OR (Thyroid Adenomas):ti,ab,kw) AND (MeSH descriptor: [Hashimoto Disease] explode all trees OR (Hashimoto's Disease):ti,ab,kw OR (Chronic Lymphocytic Thyroiditis):ti,ab,kw OR (Hashimoto Thyroiditis):ti,ab,kw OR (Hashimoto's Struma):ti,ab,kw OR (Hashimoto's Syndrome):ti,ab,kw OR (Hashimotos Disease):ti,ab,kw OR ("chronic lymphocytic thyroiditides"):ti,ab,kw OR ("Hashimoto thyroiditides"):ti,ab,kw OR (Hashimotos Syndrome):ti,ab,kw OR (Hashimoto's Syndromes):ti,ab,kw) 

	Embase

	('thyroid tumor'/exp OR 'thyroid neoplasms':ti,ab OR 'thyroid carcinoma':ti,ab OR 'thyroid carcinomas':ti,ab OR 'cancer of the thyroid':ti,ab OR 'cancer of thyroid':ti,ab OR 'thyroid cancers':ti,ab OR 'thyroid adenoma':ti,ab OR 'thyroid adenomas':ti,ab) AND ('hashimoto disease'/exp OR 'hashimotos disease':ti,ab OR 'chronic lymphocytic thyroiditis':ti,ab OR 'chronic lymphocytic thyroiditides':ti,abab OR 'hashimoto thyroiditis':ti,ab OR 'hashimoto syndrome':ti,ab OR 'hashimoto struma':ti,ab) 
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	Table S5. Study quality of cohort studies

	
	
	Selection
	Comparability
	Outcome
	

	Author
	Year
	Representativeness of the exposed cohort
	Selection of the nonexposed cohort
	Ascertainment of exposure
	Demonstration that outcome of interest was not present at start of study
	
	Assessment of outcome
	Was follow up long enough for outcomes to occur
	Adequacy of follow up of cohorts
	Total score

	Marina S. Carvalho
	2017
	*
	*
	*
	*
	**
	*
	*
	*
	9

	Inhwa Lee
	2020
	*
	*
	*
	*
	*
	*
	*
	*
	8

	Hee Sung Kim
	2010
	*
	*
	*
	*
	**
	*
	-
	*
	8

	Bie-Yu Huang
	2011
	*
	*
	*
	*
	*
	*
	*
	*
	8

	Dongbin Ahn
	2011
	*
	*
	*
	*
	**
	*
	*
	*
	9

	Jun Soo Jeong
	2012
	*
	*
	*
	*
	-
	*
	*
	*
	7

	Hee Yong Kwak
	2015
	*
	*
	*
	*
	*
	*
	*
	*
	8

	Seo Ki Kim
	2016
	*
	*
	*
	*
	-
	*
	-
	*
	6

	Su-jin Kim
	2011
	*
	*
	*
	*
	-
	*
	-
	*
	6

	Yun Zhang
	2014
	*
	*
	*
	*
	*
	*
	*
	*
	8

	Fábio Muradás Girardi
	2015
	*
	*
	*
	*
	*
	*
	-
	*
	7

	Marina Carvalho S. Côrtes
	2018
	*
	*
	*
	*
	**
	*
	*
	*
	9

	Rui-chao Zeng
	2015
	*
	*
	*
	*
	*
	*
	-
	*
	7

	Yeo-Hoon Yoon
	2012
	*
	*
	*
	*
	*
	*
	-
	*
	7

	Lorien M. Paulson
	2012
	*
	*
	*
	*
	*
	*
	-
	*
	7

	Jin Young Park
	2014
	*
	*
	*
	*
	*
	*
	-
	*
	7

	Feng Zhu
	2015
	*
	*
	*
	*
	*
	*
	-
	*
	7

	Eyun Song
	2017
	*
	*
	*
	*
	*
	*
	*
	*
	8

	Nam, H.-Y.
	2015
	*
	*
	*
	*
	**
	*
	*
	*
	9

	Da Beom Heo
	2024
	*
	*
	*
	*
	-
	*
	-
	*
	6

	Can Akcura
	2025
	*
	*
	*
	*
	-
	*
	-
	*
	6

	Bing’e Ma
	2022
	*
	*
	*
	*
	*
	*
	-
	*
	8

	Ke Zheng
	2024
	*
	*
	*
	*
	-
	*
	-
	*
	6

	Min Xie
	2024
	*
	*
	*
	*
	*
	*
	-
	*
	7

	Ahmet Numan Demir
	2023
	*
	*
	*
	*
	*
	*
	*
	*
	8

	Davut Sakiz
	2021
	*
	*
	*
	*
	*
	*
	*
	*
	8

	Sandeep Kumar Parvathareddy
	2024
	*
	*
	*
	*
	*
	*
	-
	*
	7

	Wanxue Zhang
	2025
	*
	*
	*
	*
	*
	*
	*
	*
	8

	Hui Huang
	2023
	*
	*
	*
	*
	-
	*
	-
	*
	6

	J Lau
	2021
	*
	*
	*
	*
	**
	*
	*
	*
	9

	Chi Ma
	2025
	*
	*
	*
	*
	-
	*
	-
	*
	6

	Yang Liu
	2021
	*
	*
	*
	*
	*
	*
	-
	*
	7

	Jingjia Cao
	2025
	*
	*
	*
	*
	**
	*
	*
	*
	9

	Shadi Hamouri
	2021
	*
	*
	*
	*
	*
	*
	-
	*
	7

	Liguang Zhou
	2021
	*
	*
	*
	*
	-
	*
	-
	*
	6

	Adriana I. Báez Berríos
	2024
	*
	*
	*
	*
	*
	*
	-
	*
	7

	Lirong Wang
	2022
	*
	*
	*
	*
	-
	*
	-
	*
	6

	Weibin Wang
	2022
	*
	*
	*
	*
	-
	*
	*
	*
	7

	Siyuan Xu
	2025
	*
	*
	*
	*
	-
	*
	*
	*
	7

	Yu Wang
	2022
	*
	*
	*
	*
	-
	*
	-
	*
	6

	Ahmet Tarik Harmantepe
	2024
	*
	*
	*
	*
	**
	*
	-
	*
	8



[image: figure S1]

Figure S1. Funnel Plots for Publication Bias Assessment (Egger’s Test)
（(A) Multifocality, (B) Extrathyroidal extension, (C) Recurrence, (D) BRAFV600E mutation, (E) Lymph node metastasis, (F) Vascular invasion）

[image: figure S2]

Figure S2. Funnel Plots for Publication Bias Assessment (Egger’s Test)
（(A) Radioiodine treatment, (B) distant metastasis, (C) Bilaterality, EMortality, (D) Mortality, (E) Capsular invasion


[image: figure S3]
Figure S3. Composite Funnel Plots for Assessment of Publication Bias Across Included Outcomes in the Meta-analysis
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