Table S1. RoB assessment of purely in vitro studies using the QUIN tool (72 studies).
	Citation
	Clearly stated aims/objectives
	Detailed explanation of sample size calculation
	Detailed explanation of sampling technique
	Details of comparison group
	Detailed explanation of methodology
	Operator details 
	Randomization
	Method of measurement of outcome
	Outcome assessor details
	Blinding
	Statistical analysis
	Presentation of results
	Cumulative score (%)

	Ahmed & Ismail, 2025 [65]
	2
	0
	1
	1
	2
	0
	0
	2
	0
	0
	2
	2
	50

	Ajwa et al., 2025 [55]
	2
	2
	2
	2
	2
	1
	0
	2
	1
	2
	2
	1
	79.2

	Albertini et al., 2022 [84]
	2
	0
	1
	1
	2
	0
	0
	2
	0
	0
	1
	1
	41.7

	Alhendi et al., 2022 [40]
	2
	0
	1
	2
	2
	1
	0
	2
	1
	0
	2
	2
	62.5

	Aljumaily & Al-Khatib, 2023 [78]
	2
	0
	1
	2
	2
	0
	0
	2
	0
	0
	1
	2
	50

	Alwaneen & Alqahtani, 2025a [74]
	2
	2
	1
	2
	2
	1
	0
	2
	0
	0
	2
	2
	66.7

	Barile et al., 2024 [89]
	2
	0
	1
	2
	2
	0
	0
	2
	0
	0
	1
	2
	50

	Barile et al., 2025 [93]
	2
	0
	1
	2
	2
	0
	0
	2
	1
	0
	1
	2
	54.2

	Bernard et al., 2020 [24]
	2
	0
	1
	2
	2
	1
	0
	2
	1
	0
	2
	2
	62.5

	Bhate & Nagesh, 2024 [83]
	2
	2
	1
	1
	2
	0
	0
	2
	0
	0
	2
	2
	58.3

	Casavola et al., 2022 [91]
	2
	0
	1
	1
	2
	0
	0
	2
	0
	0
	0
	2
	41.7

	Casavola et al., 2025 [94]
	2
	0
	1
	2
	2
	0
	0
	2
	0
	0
	0
	2
	45.8

	Chen et al., 2023 [44]
	2
	0
	1
	2
	1
	0
	0
	1
	0
	0
	1
	2
	41.7

	Chen et al., 2025 [59]
	2
	2
	1
	2
	2
	1
	0
	2
	0
	0
	2
	2
	66.7

	Choi et al., 2025 [82]
	2
	0
	1
	1
	2
	0
	0
	2
	0
	0
	1
	2
	45.8

	Cianci et al., 2020 [18]
	2
	0
	1
	2
	2
	0
	0
	2
	0
	0
	1
	2
	50

	Cintora-Lopez et al., 2023 [14]
	2
	1
	2
	2
	2
	0
	1
	2
	0
	0
	2
	2
	66.7

	Cremonini et al., 2022 [45]
	2
	0
	1
	1
	2
	0
	0
	2
	1
	0
	2
	2
	54.2

	Cremonini et al., 2024 [87]
	2
	0
	1
	2
	2
	0
	0
	2
	1
	0
	2
	2
	58.3

	Cui et al., 2025 [75]
	2
	0
	1
	2
	2
	0
	0
	2
	1
	0
	1
	2
	54.2

	Dalaie et al., 2021 [77]
	2
	2
	1
	2
	2
	0
	0
	2
	0
	0
	2
	2
	62.5

	Daniele et al., 2020 [25]
	2
	0
	1
	1
	2
	0
	1
	2
	0
	0
	1
	2
	50

	Daniele et al., 2021 [26]
	2
	0
	1
	1
	2
	0
	0
	2
	0
	0
	0
	2
	41.7

	Domingo-Jiménez et al., 2024 [27]
	2
	2
	2
	2
	2
	2
	1
	2
	2
	0
	2
	2
	87.5

	Elkholy et al., 2023 [90]
	2
	1
	2
	2
	2
	0
	0
	2
	1
	0
	2
	2
	66.7

	Elshazly et al., 2023 [81]
	2
	2
	2
	2
	2
	1
	0
	2
	0
	0
	2
	2
	70.8

	Elshazly et al., 2024 [10]
	2
	0
	1
	1
	2
	1
	0
	2
	0
	0
	2
	2
	54.2

	Elshazly et al., 2025 [11]
	2
	2
	0
	2
	2
	0
	0
	2
	0
	0
	2
	2
	58.3

	Fang et al., 2013 [38]
	2
	0
	1
	2
	2
	0
	0
	2
	0
	0
	2
	2
	54.2

	Fidan & Gelgor, 2026 [66]
	2
	2
	2
	2
	2
	0
	0
	2
	0
	0
	2
	2
	66.7

	Galisteu-Luiz et al., 2026 [67]
	2
	2
	2
	2
	2
	1
	2
	2
	1
	0
	2
	2
	83.3

	Goel et al., 2024 [54]
	1
	0
	1
	2
	1
	0
	0
	2
	0
	0
	2
	1
	41.7

	He et al., 2025 [69]
	2
	0
	1
	2
	2
	1
	1
	2
	1
	1
	2
	2
	70.8

	Ihssen et al., 2019 [19]
	2
	0
	2
	2
	2
	0
	0
	2
	1
	0
	2
	2
	62.5

	Jaggy et al., 2020 [86]
	2
	0
	1
	2
	2
	0
	0
	2
	0
	0
	2
	2
	54.2

	Khashashneh et al., 2023 [41]
	2
	1
	1
	2
	2
	0
	0
	2
	0
	0
	2
	2
	58.3

	Kobkiatkawin et al., 2025 [53]
	2
	1
	1
	2
	2
	0
	1
	2
	0
	0
	2
	2
	62.5

	Kuntz et al., 2024 [80]
	2
	0
	1
	2
	2
	1
	0
	2
	0
	0
	2
	2
	58.3

	Kusum et al., 2025 [92]
	1
	0
	1
	1
	1
	0
	0
	1
	0
	0
	1
	1
	29.2

	Lee et al., 2022 [88]
	2
	0
	1
	2
	2
	0
	0
	2
	0
	0
	2
	2
	54.2

	Liu et al., 2016 [28]
	2
	0
	1
	2
	2
	1
	1
	2
	1
	1
	1
	2
	66.7

	Liu et al., 2025 [73]
	2
	0
	2
	2
	2
	0
	0
	2
	0
	0
	2
	2
	58.3

	Lombardo et al., 2015 [36]
	2
	0
	1
	2
	2
	0
	0
	2
	0
	0
	1
	2
	50

	Lombardo et al., 2016 [35]
	2
	0
	1
	2
	2
	0
	0
	2
	0
	0
	1
	2
	50

	Lorusso et al., 2025 [95]
	2
	0
	1
	2
	2
	0
	0
	2
	0
	0
	1
	2
	50

	Mehanaz et al., 2025 [56]
	2
	0
	2
	2
	2
	0
	0
	2
	0
	0
	2
	2
	58.3

	Mei et al., 2024 [46]
	2
	0
	1
	2
	2
	0
	0
	2
	0
	0
	2
	2
	54.2

	Memè et al., 2021 [47]
	2
	0
	1
	2
	2
	0
	0
	2
	0
	0
	2
	2
	54.2

	Nicita et al., 2024 [57]
	2
	0
	1
	2
	2
	0
	1
	2
	0
	0
	0
	1
	45.8

	Nicita et al., 2025 [64]
	2
	0
	2
	2
	2
	1
	1
	2
	1
	1
	2
	2
	75

	Olteanu et al., 2024 [29]
	2
	2
	2
	2
	2
	1
	0
	2
	1
	0
	2
	2
	75

	Oyonarte et al., 2026 [71]
	2
	1
	2
	2
	2
	0
	0
	2
	0
	0
	2
	2
	62.5

	Paradowska-Stolarz et al., 2023 [39]
	2
	0
	2
	2
	2
	0
	0
	2
	0
	0
	2
	2
	58.3

	Perumalla et al., 2026 [60]
	2
	2
	2
	2
	2
	0
	0
	2
	0
	0
	2
	2
	66.7

	Puchert et al., 2025 [70]
	2
	0
	2
	2
	2
	0
	0
	2
	0
	0
	2
	2
	58.3

	Safi'ai et al., 2025 [76]
	2
	0
	1
	2
	2
	0
	0
	2
	0
	0
	2
	2
	54.2

	Salvatori et al., 2025 [62]
	2
	0
	2
	2
	2
	0
	0
	2
	0
	0
	0
	2
	50

	Sari et al., 2024 [20]
	2
	2
	1
	2
	2
	1
	1
	2
	1
	0
	2
	2
	75

	Shirey et al., 2023 [50]
	2
	2
	2
	2
	2
	0
	1
	2
	0
	0
	2
	2
	70.8

	Silva et al., 2025 [63]
	2
	1
	2
	2
	2
	1
	0
	2
	0
	0
	2
	2
	66.7

	Šimunović et al., 2023 [79]
	2
	2
	2
	2
	2
	0
	0
	2
	0
	0
	2
	2
	66.7

	Šimunović et al., 2024 [30]
	2
	2
	2
	2
	2
	1
	0
	2
	1
	1
	2
	2
	79.2

	Simunovic et al., 2025a [49]
	2
	2
	2
	2
	2
	0
	0
	2
	0
	0
	2
	2
	66.7

	Šimunović et al., 2025b [48]
	2
	2
	2
	2
	2
	0
	0
	2
	0
	0
	2
	2
	66.7

	Staderini et al., 2025 [51]
	2
	2
	1
	2
	2
	1
	0
	2
	1
	0
	2
	2
	70.8

	Taheri wt al., 2026 [58]
	2
	0
	2
	2
	2
	0
	0
	2
	0
	0
	2
	2
	58.3

	Tamburrino et al., 2020 [21]
	2
	0
	1
	2
	2
	0
	0
	2
	0
	0
	2
	2
	54.2

	Trehan et al., 2025 [72]
	2
	0
	2
	2
	1
	0
	0
	1
	0
	0
	1
	1
	41.7

	Venkatasubramanian et al., 2022 [52]
	2
	0
	1
	2
	2
	2
	0
	2
	2
	2
	2
	2
	79.2

	Wu et al., 2025 [68]
	2
	0
	2
	2
	2
	0
	0
	2
	0
	0
	2
	2
	58.3

	Xiang et al., 2021 [43]
	2
	0
	1
	2
	1
	0
	0
	1
	0
	0
	0
	2
	37.5





Table S2. RoB assessment of cohort studies using the JBI tool (21 studies).
	[bookmark: _Hlk238133350]Citation
	1. Were the two groups similar and recruited from the same population?
	2. Were the exposures measured similarly to assign people to both exposed and unexposed groups?
	3. Was the exposure measured in a valid and reliable way?
	4. Were confounding factors identified?
	5. Were strategies to deal with confounding factors stated?
	6. Were the groups/participants free of the outcome at the start of the study (or at the moment of exposure)?
	7. Were the outcomes measured in a valid and reliable way?
	8. Was the follow-up time reported and sufficient to be long enough for outcomes to occur?
	9. Was follow-up complete, and if not, were the reasons to loss to follow-up described and explored?
	10. Were strategies to address incomplete follow-up utilized?
	11. Was appropriate statistical analysis used?
	Cumulative score (%)

	Arabpour et al., 2025 [104]
	Y
	Y
	UC
	N
	N
	Y
	Y
	UC
	Y
	NA
	Y
	60

	Bouchema et al., 2024 [98]
	UC
	Y
	UC
	N
	N
	Y
	Y
	Y
	Y
	NA
	UC
	50

	Bucci et al., 2019 [32]
	Y
	Y
	Y
	Y
	UC
	Y
	Y
	Y
	Y
	NA
	Y
	90

	Can et al., 2022 [110]
	Y
	Y
	UC
	N
	N
	Y
	Y
	Y
	Y
	NA
	Y
	70

	Choi et al., 2026 [61]
	Y
	Y
	UC
	Y
	N
	Y
	Y
	Y
	NA
	NA
	Y
	77.8

	Ciavarella et al., 2019 [33]
	N
	Y
	UC
	N
	UC
	Y
	Y
	Y
	NA
	NA
	N
	44.4

	Condo et al., 2018 [17]
	UC
	Y
	UC
	N
	N
	Y
	Y
	Y
	Y
	NA
	N
	50

	Condò et al., 2021 [42]
	UC
	Y
	N
	N
	N
	Y
	Y
	Y
	NA
	NA
	UC
	44.4

	Dalaie et al., 2024 [101]
	Y
	Y
	UC
	UC
	N
	Y
	Y
	Y
	Y
	NA
	Y
	70

	[bookmark: _Hlk237276903]El‑Kabbany & Mohamed, 2026 [107]
	UC
	Y
	N
	N
	N
	Y
	Y
	Y
	NA
	NA
	Y
	55.6

	Fang, D et al., 2020 [85]
	UC
	Y
	UC
	N
	N
	Y
	Y
	Y
	Y
	NA
	Y
	60

	Gerard Bradley et al., 2016 [34]
	UC
	Y
	UC
	Y
	Y
	Y
	Y
	Y
	Y
	NA
	Y
	80

	Gold et al., 2022 [97]
	Y
	Y
	UC
	N
	N
	Y
	Y
	Y
	Y
	NA
	Y
	70

	Koletsi et al., 2023 [109]
	UC
	Y
	UC
	N
	UC
	Y
	Y
	Y
	NA
	NA
	Y
	55.6

	Lego et al., 2026 [103]
	Y
	Y
	UC
	N
	UC
	Y
	Y
	Y
	Y
	N
	Y
	63.6

	Linjawi & Abushal, 2022 [96]
	N
	Y
	Y
	N
	UC
	Y
	Y
	Y
	NA
	NA
	Y
	66.7

	Lira et al., 2023 [15]
	UC
	Y
	UC
	N
	N
	Y
	Y
	Y
	Y
	Y
	Y
	63.6

	Papadopoulou et al., 2019 [37]
	UC
	Y
	N
	N
	N
	Y
	Y
	Y
	NA
	NA
	Y
	55.6

	Sayahpour et al., 2024a [108]
	UC
	Y
	UC
	N
	UC
	Y
	Y
	Y
	Y
	NA
	Y
	60

	Sayahpour et al., 2024b [100]
	UC
	Y
	UC
	N
	UC
	Y
	Y
	Y
	Y
	N
	Y
	54.5

	Sebar et al., 2025 [105]
	Y
	Y
	UC
	Y
	N
	Y
	Y
	Y
	Y
	NA
	UC
	70

	Siotou et al., 2025 [102]
	Y
	Y
	UC
	Y
	Y
	Y
	Y
	Y
	Y
	NA
	UC
	80

	Abbreviations: N, No; NA, not applicable; UC, unclear; Y, yes.






Table S3. RoB assessment of randomisied RCT using the Cochrane RoB 2 tool.

	Unique ID
	Domain 1. Randomization process
	Domain 2. Deviations from intended interventions
	Domain 3. Missing outcome data
	Domain 4. Measurement of the outcome
	Domain 5. Selection of the reported result
	Domain 6. Overall Bias

	
	1.1
	1.2
	1.3
	1.0 Algorithm result
	1.0 Assessor's Judgement
	2.1
	2.2
	2.3
	2.4
	2.5
	2.6
	2.7
	2.0 Algorithm result
	2.0 Assessor's Judgement
	3.1
	3.2
	3.3
	3.4
	3.0 Algorithm result
	3.0 Assessor's judgement
	4.1
	4.2
	4.3
	4.4
	4.5
	4.0 Algorithm result
	4.0 Assessor's Judgement
	5.1
	5.2
	5.3
	5.0 Algorithm result
	5.0 Assessor's Judgement
	Algorithm's overall Judgement
	Assessor's overall Judgement

	[bookmark: _Hlk238133530]Alwaneen & Alqahtani, 2025b [99]
	NI
	NI
	NI
	Some concerns
	Some concerns
	Y
	Y
	NI
	NA
	NA
	PY
	NA
	Some concerns
	Some concerns
	PY
	NA
	NA
	NA
	Low
	Low
	N
	PN
	Y
	PY
	PY
	High
	Some concerns
	NI
	PN
	PN
	Some concerns
	Some concerns
	Some concerns
	Some concerns

	Abbreviations: N, No; NA, not applicable; NI, no information; PN, probably no; PY, probably yes; Y, yes.










Table S4. RoB assessment of crossover RCT using the crossover trial variant of the Cochrane RoB 2 tool.

	Unique ID
	Domain 1. Randomization process
	Domain S. Risk of bias arising from period and carryover effects
	Domain 2. Deviations from intended interventions
	Domain 3. Missing outcome data
	Domain 4. Measurement of the outcome
	Domain 5. Selection of the reported result
	Domain 6. Overall Bias

	
	1.1
	1.2
	1.3
	1.0 Algorithm result
	1.0 Assessor's Judgement
	S.1
	S.2
	S.3
	S Algorithm result
	S Assessor's Judgement
	2.1
	2.2
	2.3
	2.4
	2.5
	2.6
	2.7
	2.0 Algorithm result
	2.0 Assessor's Judgement
	3.1
	3.2
	3.3
	3.4
	3.0 Algorithm result
	3.0 Assessor's judgement
	4.1
	4.2
	4.3
	4.4
	4.5
	4.0 Algorithm result
	4.0 Assessor's Judgement
	5.1
	5.2
	5.3
	5.4
	5.0 Algorithm result
	5.0 Assessor's Judgement
	Algorithm's overall Judgement
	Assessor's overall Judgement

	[bookmark: _Hlk238133571]Kılıç et al., 2025 [106]
	Y
	NI
	Y
	High
	High
	N
	PY
	N
	High
	High
	Y
	Y
	Y
	Y
	PN
	PN
	Y
	High
	High
	Y
	NA
	NA
	NA
	Low
	Low
	N
	N
	N
	NA
	NA
	Low
	Low
	PN
	PN
	PY
	N
	High
	High
	High
	High

	Abbreviations: N, No; NA, not applicable; NI, no information; PN, probably no; PY, probably yes; Y, yes.





