
Table S4 The quality of included studies assessed by MINORS tool
	Study
	A clearly stated aim
	Inclusion of consecutive patients
	Prospective collection of data
	Endpoints apooropirate to the aim of the study
	Unbiased assessment of study endpoint
	Follow-up period appropriate to the aim of the study
	Loss to follow up less than 5%
	Prospective calculation of the study size
	Total score

	Zuo 2025
	2
	2
	2
	2
	2
	2
	2
	0
	14

	Yang 2025
	2
	2
	2
	2
	2
	2
	2
	0
	14

	Yalikun 2025
	2
	2
	2
	2
	2
	2
	2
	0
	14

	Wu,Y 2025
	2
	2
	2
	2
	2
	2
	2
	0
	14

	Wu,J 2025
	2
	2
	2
	2
	2
	2
	2
	0
	14

	Wen 2025
	2
	2
	2
	2
	2
	2
	2
	0
	14

	Tang 2025
	2
	2
	2
	2
	2
	2
	2
	0
	14

	Shen 2025
	2
	2
	2
	2
	2
	2
	2
	0
	14

	Pan 2025
	2
	2
	2
	2
	2
	2
	2
	0
	14

	Li 2025
	2
	2
	2
	2
	2
	2
	2
	0
	14

	Huang 2025
	2
	2
	2
	2
	2
	2
	2
	0
	14

	Gao 2025
	2
	2
	2
	2
	2
	2
	2
	0
	14

	Bo 2025
	2
	2
	2
	2
	2
	2
	2
	0
	14

	Aoki 2025
	2
	2
	2
	2
	2
	2
	2
	0
	14

	Zhao 2024
	2
	2
	2
	2
	2
	2
	2
	0
	14

	Yang,Z 2025
	2
	2
	2
	2
	2
	2
	2
	0
	14

	Yang,Y 2025
	2
	2
	2
	2
	2
	2
	2
	0
	14

	Xiao 2024
	2
	2
	2
	2
	2
	2
	2
	0
	14

	Wu,XK 2024
	2
	2
	2
	2
	2
	2
	2
	0
	14

	Wu,X 2024
	2
	2
	2
	2
	2
	2
	2
	0
	14

	Wang 2024
	2
	2
	2
	2
	2
	2
	2
	0
	14

	Pang 2024
	2
	2
	2
	2
	2
	2
	2
	0
	14

	Nakazawa 2024
	2
	2
	2
	2
	2
	2
	2
	0
	14

	Lu 2024
	2
	2
	2
	2
	2
	2
	2
	0
	14

	Liang 2024
	2
	2
	2
	2
	2
	2
	2
	0
	14

	Li 2024
	2
	2
	2
	2
	2
	2
	2
	0
	14

	Kuo 2024
	2
	2
	2
	2
	2
	2
	2
	0
	14

	Kikuchi 2024
	2
	2
	2
	2
	2
	2
	2
	0
	14

	Huang 2024
	2
	2
	2
	2
	2
	2
	2
	0
	14

	Hou 2024
	2
	2
	2
	2
	2
	2
	2
	0
	14

	Han 2024
	2
	2
	2
	2
	2
	2
	2
	0
	14

	Cheung 2024
	2
	2
	2
	2
	2
	2
	2
	0
	14

	Chen 2024
	2
	2
	2
	2
	2
	2
	2
	0
	14

	Bai 2024
	2
	2
	2
	2
	2
	2
	2
	0
	14

	Zhu,C 2023
	2
	2
	2
	2
	2
	2
	2
	0
	14

	Zhang,WW 2023
	2
	2
	2
	2
	2
	2
	2
	2
	16

	Shimose 2023
	2
	2
	2
	2
	0
	2
	2
	0
	12

	Liu, D 2023
	2
	2
	2
	2
	0
	2
	2
	0
	12

	Chiang 2023
	2
	2
	2
	2
	0
	2
	2
	0
	12

	Yi 2022
	2
	2
	2
	2
	0
	2
	2
	0
	12

	Xu 2022
	2
	2
	2
	2
	0
	2
	2
	0
	12

	Xia 2022
	2
	2
	2
	2
	2
	2
	0
	0
	12

	Wu 2022
	2
	2
	2
	2
	2
	2
	2
	0
	14

	Marron 2022
	2
	2
	2
	2
	2
	2
	2
	2
	16

	Lin 2022
	2
	2
	2
	2
	0
	2
	2
	0
	12

	Kaseb2022
	2
	2
	2
	2
	2
	2
	2
	0
	14

	Chen 2022
	2
	2
	2
	2
	0
	2
	2
	0
	12

	Ho 2021
	2
	2
	2
	2
	2
	2
	2
	0
	14
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Table S5 Strategies of conversion therapy.

		Study

		Strategy

		Details



		Wu 2024

		Camrelizumab + Lenvatinib + TACE 

		Camrelizumab (200 mg) intravenously every 3 weeks (plus or minus 3 days);  

Lenvatinib (8 mg for bodyweight <60 kg or 12 mg for bodyweight ≥60 kg) orally once daily; 

TACE: Patients were treated with conventional TACE within 3 days of enrolment. An emulsion of lipiodol and lobaplatin was injected through the microcatheter into the tumour-feeding vessels, followed by embolisation with gelatine sponge particles until complete arterial flow stasis was observed. 



		Ou 2024

		PD-1 + Lenvatinib + TACE

		PD-1: (sintilimab 200 mg, tislelizumab 200 mg, camrelizumab 200 mg, toripalimab 240 mg, pembrolizumab 200 mg, nivolumab 200 mg, or penpulimab 200 mg) intravenously once every 3 weeks. 

Lenvatinib (8 mg for bodyweight <60 kg or 12 mg for bodyweight ≥ 60 kg) orally once daily ;

TACE was performed via the right femoral artery under local anesthesia. After identifying the artery supplying the tumor using selective hepatic angiography, iodized oil and pirarubicin were mixed and injected into the selected tumor artery through a microcatheter. Subsequently, the feeding arteries were selectively embolized with gelatin sponge particles until complete arterial flow stasis was observed.



		Li 2024

		PD-1 + TKI  +  HAIC

		PD-1: intravenously every 3 weeks, details of drugs are not clear; 

TKI: 8 mg of lenvatinib orally once daily, sorafenib 200 mg twice daily, and apatinib 250 mg once daily; 

HAIC: The FOLFOX regimen comprised oxaliplatin 85 mg/m2 infusion for 4 h, calcium folinate 400 mg/m2 infusion for 2-3 h, fluorouracil 400 mg/m2 injection once, and fluorouracil 1200 mg/m2 infusion for 23 h on the first day of treatment. HAIC is repeated every 4-6 weeks. If toxicity is intolerable, treatment may need to be interrupted or dosage adjusted.



		Zhu,X    2023

		PD-1 + TKI

		PD-1:pembrolizumab (200 mg q3w), nivolumab (3 mg/kg q2w), camrelizumab (200 mg q2w), toripalimab (240 mg q3w), or sintilimab (200 mg q3w).                                                                                                                                                                 TKI: Lenvatinib (8 mg/day regardless of body weight), apatinib (250 mg/day), or sorafenib (800 mg/day).



		Zhang,WW 2023

		PD-1 + Lenvatinib

		PD-1: Pembrolizumab, Nivolumab,Sintilimab, Toripalimab, Tislelizumab, Each PD-1 inhibitors should be given according to the dosage and usage of the instructions. Lenvatinib: for patients weighing less than 60 kg, daily dose is 8mg, once daily, for patients weighing ≥ 60 kg, daily dose is 12 mg ,once daily.



		Zhang,WH 2023

		PD-1 + TKI/molecular targeted therapy  +  HAIC

		PD-1: (200-mg sintilimab, 200-mg tislelizumab, 200-mg camrelizumab, 240-mg toripalimab, or 200-mg pembrolizumab) q3w.                                                                                                                                                                                     TKI: 8 mg lenvatinib orally once daily, 200 mg sorafenib orally twice daily, or 250 mg apatinib orally once daily.                Atezolizumab (1200 mg) plus bevacizumab (15 mg/kg) or sintilimab (200 mg) plus bevacizumab biosimilar (IBI305) q3w   HAIC with FOLFOX regimen: 4-hour infusion of 85-mg/m2 oxaliplatin, 2–3-hour infusion of 400-mg/m 2 calcium folinate and a bolus injection of 400-mg/m 2 fluorouracil, followed by 23-hour infusion of 1200-mg/m 2 fluorouracil on day 1 of treatment.     HAIC was repeated every 4–6 weeks.



		Wu    2023

		PD-1 + Lenvatinib + TACE

		PD-1: (Sintilimab 200 mg, Tislelizumab 200 mg, Camrelizumab 200 mg, Pembrolizumab 200 mg, or Toripalimab 240 mg) q3w Lenvatinib: 12 mg orally in those weighing > 60 kg or 8 mg once a day in those weighing < 60 kg.                                                The interval from the first DEB-TACE to PD-1 and Lenvatinib was less than one month.                                                              TACE: The first TACE procedure was DEB-TACE. The drug-loaded microspheres used for DEB-TACE were 100–300-μm diameter CalliSpheres ® drug-loaded embolic microspheres. Embolization with 300–500-μm diameter Hepasphere ® and gelatin sponge pellets (Alicon, Guangzhou, China) was performed. Each vial of drug-loaded microspheres was loaded with 60 mg of epirubicin. On-demand TACE treatment was performed in patients with liver cancer who had surviving lesions on review-enhanced MRI or CT.



		Shimose 2023

		Atezolizumab + Bevacizumab

		1200 mg of Atezolizumab and 15 mg/kg of Bevacizumab intravenously every 3 weeks



		Pan     2023

		PD-1 + Lenvatinib + TACE

		PD-1: (200 mg sintilimab, 200 mg tislelizumab, 200 mg camrelizumab, 240 mg toripalimab, or 200 mg pembrolizumab) q3w  Lenvatinib: 12 mg orally in those weighing > 60 kg or 8 mg once a day in those weighing < 60 kg.                                                TACE: A mixture of iodinated oil, epirubicin (20 mg to 30 mg), and oxaliplatin(100 mg to 150 mg)) or 1 drug -loaded microsphere (100 μm to 300μm)+ 60 mg of famasin was injected into the selected tumor artery.Finally, 350 μm to 510 μm gelatin sponge particles were bolstered to enhance the tumor supply to the artery. 



		Liu 2023

		Sintilimab +  bevacizumab biosimilar + HAIC

		Sintilimab (200 mg every 3 weeks), IBI305 (7.5 mg/kg every 3 weeks), and hepatic arterial infusion chemotherapy (HAIC, FOLFOX every 3 weeks)



		Li      2023

		PD-1 + Lenvatinib + TACE

		PD-1: 200 mg of camrelizumab or 200 mg of sintilimab.                                                                                                           Lenvatinib: 12 mg orally in those weighing > 60 kg or 8 mg once a day in those weighing < 60 kg.                                       Lenvatinib and PD-1 inhibitors were given within 1 week after TACE.                                                                                      TACE: C-TACE, an emulsion of 5–15 mL lipiodol mixed with chemotherapy drugs. In addition, microspheres (8spheres®) with different diameters were injected into tumors. D-TACE was embolized with chemotherapeutic drugs loaded with drug-eluting beads (Callispheres®). The treatment was deemed completed once the blood flow almost stopped. Chemotherapy drugs and doses varied depending on individual tumor status.



		Gan   2023

		Sintilimab + Lenvatinib + TACE/HAIC

		Lenvatinib (8 mg/d) plus sintilimab (200 mg/3 weeks) on the first day of the treatment cycle plus TACE or HAIC.                    TACE: Embolization was performed by injecting 0.3 g of 300–500 µm microspheres. Approximately 200 mL of 300 mg carboplatin or lobaplatin diluted solution was slowly injected into the RH catheter.                                                                  HAIC with FOLFOX regimen: (oxaliplatin, 130 mg/m 2 ; leucovorin, 400 mg/m 2 ; fluorouracil, 400 mg/m 2 ;and 2400 mg/m 2 over 46 hours on days 1 and 2). Patients underwent TACE once every 4 weeks or HAIC once every 3 weeks.



		Yi      2023

		PD-1 + Lenvatinib 

		PD-1:  camrelizumab 200 mg q2w, sintilimab 200 mg, toripalimab240 mg,  pembrolizumab200 mg, or tislelizumab 200 mg q3w. Lenvatinib: 12 mg orally in those weighing > 60 kg or 8 mg once a day in those weighing < 60 kg.  



		Qu     2023

		Toripalimab + Lenvatnib + TACE

		Toripalimab 240 mg q3w 3 days after TACE, Lenvatinib was orally administered at 8 mg/day, regardless of bodyweight 7 days after TACE.  Details of TACE was not mentioned.



		Niizeki     2023

		Atezolizumab + Bevacizumab

		1200 mg of Atezolizumab and 15 mg/kg of Bevacizumab intravenously every 3 weeks



		Luo    2023

		PD-1 + TKI  +  HAIC

		PD-1:  camrelizumab, stintilimab, and tislelizumab.  The dose of these agents was administrated according to the guidelines.                                                                                                                        TKI:  sorafenib, apatinib and lenvatinib.  The dose of these agents was administrated according to the guidelines.                 HAIC:  FOLFOX (HAIC with oxaliplatin, 5-fluorouracil, and leucovorin) and RALOX (HAIC with raltitrexed plus oxaliplatin).



		Lin     2022

		PD-1 + TKI/molecular targeted therapy  +  HAIC

		PD-1: Sintilimab and camrelizumab usage: 200 mg q3w.
TKI:  The dosage of lenvatinib was: 8 mg (body weight <60 kg) or 12 mg (body weight ³60 kg), orally, once a day. Sorafenib usage: 0.4 g orally, once a day.                                                                                                                                                                 1200 mg of Atezolizumab and 15 mg/kg of Bevacizumab intravenously every 3 weeks                                                                                                     HAIC with FOLFOX regimen: oxaliplatin 85 mg/m 2 intra-arterial infusion for 2 hours, leucovorin 400 mg/m 2 intravenous infusion for 1 hour, combined with 5-fluorouracil 400 mg/m 2 intra-arterial infusion for 1 hour, 5-fluorouracil 2400 mg/m 2 intra-arterial infusion for 23 hours, repeated every 3 weeks.



		Chen    2022

		Pembrolizumab + Lenvatinib + TACE

		Pembrolizumab 200 mg q3w. Lenvatinib was administered orally at 8 mg/day, regardless of body weight.                              TACE: Embolization was initially conducted using different diameter microspheres or drug-eluting beads, and the trunk was ultimately embolized with an absorbable gelatine sponge until the bleeding stopped. Pharmorubicin was used as the chemotherapy drug. The TACE process was repeated if the lesion reduction was less than 50% of the baseline. 



		Zhang 2021

		PD-1 + TKI + HAIC

		PD-1:  camrelizumab 200 mg or sintilimab 200 mg q3w.                                                                                                              TKI: apatinib 250 mg/day, lenvatinib 8 mg/day, or sorafenib 400 mg twice daily.                                                                      HAIC with FOLFOX regimen:oxaliplatin 85 mg/m 2 as a 2 hours infusion, calcium folinate 400 mg/m 2 as a 2–3 hours infusion and fluorouracil 400 mg/m2 as a bolus injection, followed by fluorouracil 1200 mg/m2 administered over 23 hours on day 1.



		Wu    2021

		PD-1 + Lenvatinib + TACE

		PD-1: sintilimab 200 mg, tislelizumab 200 mg, camrelizumab 200 mg, toripalimab 240 mg, or pembrolizumab 200 mg q3w.        Lenvatinib: 12 mg orally in those weighing > 60 kg or 8 mg once a day in those weighing < 60 kg.                                         TACE: iodized oil and pirarubicin were mixed and injected into the selected tumor artery through the microcatheter. Subsequently, the feeding arteries were selectively embolized with gelatin sponge particles until complete arterial flow stasis was observed. TACE was performed every 4–6 weeks if there was obvious hepatic arterial blood supply to HCC according to contrast-enhanced abdominal CT or MRI. LEN and PD-1 were stopped for 3 days before and after TACE. 








