Appendix1 Search strategies and results for systematic reviews on treatments of liver cancer

1) Medline (Ovid MEDLINE(R) 1946 to October 10, 2023 )
	
	Search Statement 
	Results

	1
	MEDLINE.tw.
	144423


	2
	systematic review.tw.
	223016

	3
	meta analysis.pt.
	189464

	4
	1 or 2 or 3
	374521

	5
	liver cancer.mp. or exp Liver Neoplasms/
	201789

	6
	4 and 5
	3312

	7
	limit 6 to humans
	3096

	8
	limit 7 to yr="2014 -Current"
	2327



2) [bookmark: OLE_LINK1]Embase (1910 to October, 2023)
	
	Search Statement 
	Results


	1
	liver cancer.mp. or exp liver cancer/
	328089

	2
	meta-analysis.tw.
	309863

	3
	systematic review.tw.
	337674

	4
	2 or 3
	493983

	5
	1 and 4
	6440

	6
	limit 5 to human
	6289

	7
	limit 6 to yr="2014 -Current"
	5231



3) APA PsycInfo (1806 to October Week 2 2023)
	
	Search Statement 
	Results


	1
	exp Liver/ or exp Neoplasms/ or liver cancer.mp. or exp Liver Disorders/
	68716

	2
	meta-analysis.tw.
	42452

	3
	search:.tw.
	127820

	4
	2 or 3
	156236

	5
	1 and 4
	3360

	6
	limit 5 to human
	3235

	7
	limit 6 to yr="2014 -Current"
	2116



4) Cochrane Database of Systematic Reviews
	
	Search Statement 
	Results


	1
	MeSH descriptor: [Carcinoma, Hepatocellular] explode all trees
	2433

	2
	1 in Cochrane Reviews
	19

	3
	2 with Cochrane Library publication date Between Jan 2014 and Oct 2023, in Cochrane Reviews
	12






Appendix 2 Data extraction form for bibliographical characteristics
	1. [bookmark: OLE_LINK15]Is this a Cochrane review?  Yes / No

	1. Is there an update of previous review?   Yes / No

	1. Has harm been considered in the systematic review?  Yes / No

	1. Did the authors of the systematic review search for English databases?  Yes / No

	1. Did the authors of the systematic review search for non-English databases?  Yes / No

	1. Is there any PRISMA-like flow diagram in the review?   Yes / No

	1. Year of systematic review’s publication: _____

	1. Impact factor of systematic review’s journal in the year before its publication: ____

	1. Number of the review’s authors: _____

	1. Number of ALL included studies (regardless whether they have been included in meta-analysis or not):___

	1. Number of participants in ALL included studies: _____

	1. Location of the corresponding author: _____
a. Europe    b. America      c. Asia      d. Oceania       e. Africa       f. Not reported

	1. Funding location of the systematic review: _____
a. Europe     b. America     c. Asia      d. Oceania       e. Africa       f. Not reported   g. not applicable

	1. Type of the treatment/interventions:
a. Non-pharmacological b. Pharmacological c. Both types

	1. [bookmark: _Hlk73053503]Was “year of coverage” reported?
a. Yes (reported both starting and ending years) b. Partially (only reported starting years or ending years) 
c. Not mentioned

	1. Searching terms reported:
a. No search term 
b. Topics/free text/keywords/MeSH
c. Full Boolean 
d. Readers are referred elsewhere for full search strategy

	1. Eligibility of study design:
a. RCT only  
b. Observational studies only  
c. RCT and observational studies  
d. Not mentioned  

	1. This systematic review included primary studies of the following languages: 
a. English only b. Language other than English c. English and language other than English 
d. Language criteria not reported

	1. Quality of the primary studies is assessed by which tools? 
a. Cochrane risk of bias 1.0
b. Cochrane risk of bias 2.0
c.Jadad scale 
d. Schulz approach
e. Effective Public Health Practice Project Quality Assessment Tool (EPHPP)
f. Juni 
g. Chalmer scale 
h. Pedro Scale 
i. Delphi list
j. More than one tool 
k. Others

	1. Publication language:
a. English
b. Chinese


Notes: PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-Analyses; MeSH, Medical Subject Headings; RCT, randomised controlled trial; RoB, Risk of bias



Appendix 3 AMSTAR 2 critical appraisal form & rating of overall methodological quality
	1. Did the research questions and inclusion criteria for the review include the components of PICO?
	For Yes
o Population
o Intervention
o Comparator group
o Outcome
	Optional (recommended)
o Timeframe for follow-up
	o Yes
o No




	
2. *Did the report of the review contain an explicit statement that the review methods were established prior to the conduct of the review and did the report justify any significant deviations from the protocol?
	For Partial Yes:
The authors state that they had a written protocol or guide that included ALL the following:
o review question(s)
o a search strategy
o inclusion/exclusion criteria
o a RoB assessment
	For Yes: 
As for partial yes, plus the protocol should be registered and should also have specified:
o a meta-analysis/synthesis
plan, if appropriate, and
o a plan for investigating
causes of heterogeneity
o justification for any
deviations from the protocol
	o Yes
o Partial Yes
o No




	
3. Did the review authors explain their selection of the study designs for inclusion in the review?
	For Yes, the review should satisfy ONE of the following:
o Explanation for including only RCTs
o OR Explanation for including only NRSI
o OR Explanation for including both RCTs and NRSI
	o Yes
o No




	
4. *Did the review authors use a comprehensive literature search strategy?
	For Partial Yes (all the following):
o searched at least 2 databases (relevant to research question)
o provided key word and/or search strategy
o justified publication restrictions (eg, language)
	For Yes, should also have (all the following): 
o searched the reference lists/bibliographies of included studies
o searched trial/study registries
o included/consulted content experts in the field
o where relevant, searched for grey literature
o conducted search within 24 months of completion of the review
	o Yes
o Partial Yes
o No




	
5. Did the review authors perform study selection in duplicate?
	For Yes, either ONE of the following:
o at least two reviewers independently agreed on selection of eligible studies and achieved consensus on which studies to include
o OR two reviewers selected a sample of eligible studies and achieved good agreement (at least 80 per cent), with the remainder selected by one reviewer
	o Yes
o No




	
6. Did the review authors perform data extraction in duplicate?
	For Yes, either ONE of the following:
o at least two reviewers achieved consensus on which data to extract from included studies
o OR two reviewers extracted data from a sample of eligible studies and achieved good agreement (at least 80 per cent), with the remainder extracted by one reviewer
	o Yes
o No




	
7. *Did the review authors provide a list of excluded studies and justify the exclusions?
	For Partial Yes:
o provided a list of all potentially relevant studies that were read in full text form but excluded from the review
	For Yes, must also have: 
o Justified the exclusion from the review of each potentially relevant study
	o Yes
o Partial Yes
o No




	
8. Did the review authors describe the included studies in adequate detail?
	For Partial Yes (ALL the following):
o described populations
o described interventions
o described comparators
o described outcomes
o described research designs
	For Yes, should also have ALL the following: 
o described populations in detail
o described intervention and comparator in detail (including does where relevant)
o described study’s setting
o timeframe for follow-up
	o Yes
o Partial Yes
o No




	
9. *Did the review authors use a satisfactory technique for assessing the RoB in individual studies that were included in the review?
	For Partial Yes, must have assessed RoB from
o unconcealed allocation, and
o lack of blinding of patients and assessors when assessing outcomes (unnecessary for objective outcomes such as all cause mortality)
	For Yes, must also have assessed RoB from: 
o allocation sequence that was not truly random, and
o selection of the reported result from among multiple measurements or analyses of a specified outcome
	o Yes
o Partial Yes
o No





	
10. Did the review authors report on the sources of funding for the studies included in the review?
	For Yes
o Must have reported on the sources of funding for individual studies included in the review. Note: Reporting that the reviewers looked for this information but it was not reported by study authors also qualifies
	o Yes
o No




	
11. *If meta-analysis was performed did the review authors use appropriate methods for statistical combination of results?
	RCTs
For Yes:
o The authors justified combining the data in a meta-analysis
o AND they used an appropriate weighted technique to combine study results and adjusted for heterogeneity if present
o AND investigated the causes of any heterogeneity
11a.For No in Q.11, Is the inappropriateness evaluated because of the use of the fixed-effect meta-analysis model for combining data? (yes/no)
	o Yes
o No
o No meta-analysis conducted




	
12. If meta-analysis was performed, did the review authors assess the potential impact of RoB in individual studies on the results of the meta-analysis or other evidence synthesis?
	For Yes
o included only low RoB RCTs
o OR, if the pooled estimate was based on RCTs and/or NRSI at variable RoB, the authors performed analyses to investigate possible impact of RoB on summary estimates of effect
	o Yes
o No
o No meta-analysis conducted




	
13. *Did the review authors account for RoB in individual studies when interpreting/discussing the results of the review?
	For Yes: 
o included only low RoB RCTs
o OR, if RCTs with moderate or high RoB, or NRSI were included the review provided a discussion of the likely impact of RoB on the results
	o Yes
o No




	
14. Did the review authors provide a satisfactory explanation for, and discussion of, any heterogeneity observed in the results of the review?
	For Yes: 
o There was no significant heterogeneity in the results
o OR if heterogeneity was present the authors performed an investigation of sources of any heterogeneity in the results and discussed the impact of this on the results of the review
	o Yes
o No




	
15. *If they performed quantitative synthesis did the review authors carry out an adequate investigation of publication bias (small study bias) and discuss its likely impact on the results of the review?
	For Yes: 
o performed graphical or statistical tests for publication bias and discussed the likelihood and magnitude of impact of publication bias

15a.For No in Q.15, Is the missing of graphical or statistical test for publication bias because of less than 10 individual studies in meta-analysis? (yes/no)
	o Yes
o No
o No meta-analysis conducted




	
16. Did the review authors report any potential sources of conflict of interest, including any funding they received for conducting the review?
	For Yes: 
o The authors reported no competing interests OR
o The authors described their funding sources and how they managed potential conflicts of interest
	o Yes
o No




Rating of overall methodological quality
Critical items(marked with *): 2, 4, 7, 9, 11, 13, 15;
Non-critical items: 1,3, 5, 6, 8, 10, 12, 14, 16.
High
[bookmark: _GoBack]No or one non-critical weakness: the systematic review provides an accurate and comprehensive summary of the results of the available studies that address the question of interest
Moderate
More than one non-critical weakness: the systematic review has more than one weakness but no critical flaws. It may provide an accurate summary of the results of the available studies that were included in the review
Low
One critical flaw with or without non-critical weaknesses: the review has a critical flaw and may not provide an accurate and comprehensive summary of the available studies that address the question of interest
Critically low
More than one critical flaw with or without non-critical weaknesses: the review has more than one critical flaw and should not be relied on to provide an accurate and comprehensive summary of the available studies
Multiple non-critical weaknesses may diminish confidence in the review and it may be appropriate to move the overall appraisal down from moderate to low confidence



Note: * Critical methodological items
Abbreviations: RCT, randomised controlled trial; NRSI, non-randomised studies of interventions; RoB, risk of bias.
Reference: Shea BJ, Reeves BC, Wells G, Thuku M, Hamel C, Moran J, et al. AMSTAR 2: a critical appraisal tool for systematic reviews that include randomised or non-randomised studies of healthcare interventions, or both. BMJ. 2017;358:j4008.



Appendix 4 List of included 119 systematic reviews
1 Cao JH, Zhou J, Zhang XL, Ding X, Long QY. Meta-analysis on radiofrequency ablation in combination with transarterial chemoembolization for the treatment of hepatocellular carcinoma. J Huazhong Univ Sci Technolog Med Sci. 2014 Oct;34(5):692-700.
2 Cheng X, Sun P, Hu QG, Song ZF, Xiong J, Zheng QC. Transarterial (chemo)embolization for curative resection of hepatocellular carcinoma: A systematic review and meta-analyses. Journal of Cancer Research and Clinical Oncology. 2014;140(7):1159-70.
3 Fu F, Wan Y, Mulati, Wu T. Kanglaite injection combined with hepatic arterial intervention for unresectable hepatocellular carcinoma: A meta-analysis. Journal of Cancer Research and Therapeutics. 2014;10(5):C38-C41.
4 Liu Z, Gao F, Yang G, Singh S, Lu M, Zhang T, et al. Combination of radiofrequency ablation with transarterial chemoembolization for hepatocellular carcinoma: an up-to-date meta-analysis. Tumor Biology. 2014;35(8):7407-13.
5 Meng J, Zhong J, Zhang H, Zhong W, Huang Z, Jin Y, et al. Pre-, peri-, and postoperative oral administration of branched-chain amino acids for primary liver cancer patients for hepatic resection: A systematic review. Nutrition and Cancer. 2014;66(3):517-22.
6 Ni JY, Sun HL, Luo JH, Wang WD, Chen YT, Xu LF. Meta-analysis of randomized controlled trials: percutaneous radiofrequency ablation in the treatment of hepatocullular carcinoma. Chinese Journal of Cancer Prevention and Treatment. 2014;21(9):711-7.
7 Ou SQ, Chen ZY, Ma YL, Meng ZB. Meta-analysis of comparative study between doxoruibcin-eluting beads and conventional transarterial hemoembolization for hepatocellular carcinoma. Chinese Journal of Interventional Imaging and Therapy. 2014;11(11):712-6.
8 Peng S, Zhao Y, Xu F, Jia C, Xu Y, Dai C. An updated meta-analysis of randomized controlled trials assessing the effect of sorafenib in advanced hepatocellular carcinoma. PLoS ONE. 2014;9(12):e112530.
9 Qi X, Tang Y, An D, Bai M, Shi X, Wang J, et al. Radiofrequency ablation versus hepatic resection for small hepatocellular carcinoma: A meta-analysis of randomized controlled trials. Journal of Clinical Gastroenterology. 2014;48(5):450-7.
10 Sun P, Yang X, He RQ, Hu QG, Song ZF, Xiong J, et al. Antiviral therapy after curative treatment of hepatitis B/C virus-related hepatocellular carcinoma: A systematic review of randomized trials. Hepatology Research. 2014;44(3):259-69.
11 Xie Z-B, Ma L, Wang X-B, Bai T, Ye J-Z, Zhong J-H, et al. Transarterial embolization with or without chemotherapy for advanced hepatocellular carcinoma: a systematic review. Tumour biology : the journal of the International Society for Oncodevelopmental Biology and Medicine. 2014;35(9):8451-9.
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13 Fu C, Liu N, Deng Q, Li X, Ma K, Bie P. Radiofrequency ablation vs. surgical resection on the treatment of patients with small hepatocellular carcinoma: A system review and meta-analysis of five randomized controlled trials. Hepato-Gastroenterology. 2014;61(134):1722-9.
14 Chen ZY, Liang J, Deng X. Efficacy and safety of thalidomide combined with transcatheter arterial chemoembolization for primary hepatic carcinoma: A systematic review. World Chinese Journal of Digestology. 2015;23(2):291-307.
15 Fu Y, Zhao X, Yun Q, Zhu X, Zhu Y, Li Q, et al. Transarterial chemoembolization (TACE) plus percutaneous ethanol injection (PEI) for the treatment of unresectable hepatocellular carcinoma: A meta-analysis of randomized controlled trials. International Journal of Clinical and Experimental Medicine. 2015;8(7):10388-400.
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17	Li Z, Mi DH, Yang KH, Cao N, Tian JH, Ma B, et al. Effectiveness and safety of TACE combined with MWA for primary hepatic cancer; A systematic review. Journal of Interventional Radiology (China). 2015;24(11):957-63.
18	Shao YY, Shau WY, Chan SY, Lu LC, Hsu CH, Cheng AL. Treatment efficacy differences of sorafenib for advanced hepatocellular carcinoma: A meta-analysis of randomized clinical trials. Oncology (Switzerland). 2015;88(6):345-52.
19	Xu J, Li J, Chen J, Liu ZJ. Effect of adjuvant interferon therapy on hepatitis B/C virus-related hepatocellular carcinoma after curative therapy - Meta-analysis. Advances in Clinical and Experimental Medicine. 2015;24(2):331-40.
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23	Chen QW, Ying HF, Gao S, Shen YH, Meng ZQ, Chen H, et al. Radiofrequency ablation plus chemoembolization versus radiofrequency ablation alone for hepatocellular carcinoma: A systematic review and meta-analysis. Clinics and Research in Hepatology and Gastroenterology. 2016;40(3):309-14.
24	He L, Xu Q, Chen L, Chen R. A Meta-Analysis of Arsenic Trioxide Combined with Transcatheter Arterial Chemoembolization for Treatment of Primary Hepatic Carcinoma. Evidence-based Complementary and Alternative Medicine. 2016;2016:3428370.
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