Supplementary Material

Table 1: The table includes the basic characteristics and quality evaluation of the study.
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	Number
	D2T type
	Drug type
	Treatment
	RoB-2

	Claire Daien2022
	21
	D2T RA refractory to MTX/TNF-a i
	mRNA inhibitor micro-RNA (miR)-124
	ABX464 50mg/d
	low risk

	
	19
	D2T RA refractory to MTX/TNF-a i
	mRNA inhibitor micro-RNA (miR)-124
	ABX464 100mg/d
	

	
	20
	D2T RA refractory to MTX/TNF-a i
	
	Placebo
	

	Mark Genovese2018
	169
	D2T RA refractory to bDMARDs
	
	Placebo
	unclear risk

	
	164
	D2T RA refractory to bDMARDs
	JAK i
	Upadacitinib 15mg/d
	

	
	165
	D2T RA refractory to bDMARDs
	JAK i
	Upadacitinib 30mg/d
	

	Peter C. Taylor2017
	488
	D2T RA refractory to MTX
	
	Placebo
	unclear risk

	
	487
	D2T RA refractory to MTX
	JAK i
	Baricitinib 4mg/d
	

	
	330
	D2T RA refractory to MTX
	TNF i
	Adalimumab 40mg/2w
	

	Hasan Tahir2017
	213
	D2T RA refractory to TNF i
	TNF i
	Secukinumab 150mg/4w
	unclear risk

	
	210
	D2T RA refractory to TNF i
	TNF i
	Secukinumab 75mg/4w
	

	
	214
	D2T RA refractory to TNF i
	
	Placebo
	

	Clifton O. Bingham III2014
	197
	D2T RA refractory to MTX
	
	Placebo
	unclear risk

	
	395
	D2T RA refractory to MTX
	TNF i
	Golimumab 2mg/4w
	

	Maxime Dougados 2013
	277
	D2T RA refractory to MTX
	IL-6 i
	tocilizumab 8mg/4w
	unclear risk

	
	276
	D2T RA refractory to MTX
	IL-6 i
	tocilizumab
	

	Paul Emery2017
	228
	D2T RA refractory to DMARDs
	
	Placebo
	unclear risk

	
	229
	D2T RA refractory to DMARDs
	JAK i
	Baricitinib 2mg/d
	

	
	227
	D2T RA refractory to DMARDs
	JAK i
	Baricitinib 4mg/d
	

	Paul Emery2011
	133
	D2T RA refractory to MTX
	
	Placebo
	unclear risk

	
	133
	D2T RA refractory to MTX
	TNF i
	Golimumab 100mg/4w
	

	
	89
	D2T RA refractory to MTX
	TNF i
	Golimumab 50mg/4w
	

	
	89
	D2T RA refractory to MTX
	TNF i
	Golimumab 100mg/4w
	

	Wei Fan,2014
	330
	D2T RA refractory to MTX
	a novel cytotoxic T-lymphocyte antigen-4 fusion protein
	Leining 10mg/4w
	unclear risk

	
	110
	D2T RA refractory to MTX
	
	Placebo
	

	Roy Fleischmann 2017
	181
	D2T RA refractory to TNF i
	
	Placebo
	unclear risk

	
	181
	D2T RA refractory to TNF i
	IL-6 i
	sarilumab 150mg/2w
	

	
	184
	D2T RA refractory to TNF i
	IL-6 i
	sarilumab 200mg/2w
	

	Roy Fleischmann 2013
	393
	D2T RA refractory to MTX
	
	Placebo
	low risk

	
	399
	D2T RA refractory to MTX
	IL-6 i
	tocilizumab 4mg/4w
	

	
	398
	D2T RA refractory to MTX
	IL-6 i
	tocilizumab 8mg/4w
	

	Mark Genovese 2015
	50
	D2T RA refractory to MTX
	IL-6 i
	sarilumab 100mg/w
	unclear risk

	
	50
	D2T RA refractory to MTX
	IL-6 i
	sarilumab 150mg/w
	

	
	51
	D2T RA refractory to MTX
	IL-6 i
	sarilumab 100mg/2w
	

	
	51
	D2T RA refractory to MTX
	IL-6 i
	sarilumab 150mg/2w
	

	
	52
	D2T RA refractory to MTX
	IL-6 i
	sarilumab 200mg/2w
	

	
	52
	D2T RA refractory to MTX
	
	Placebo
	

	Kathryn Hobbs2015
	104
	D2T RA refractory to DMARDs
	
	Placebo
	high risk

	
	106
	D2T RA refractory to DMARDs
	TNF i
	Etanercept 50mg/w
	

	Tom W J Huizinga2014
	52
	D2T RA refractory to MTX
	
	Placebo
	unclear risk

	
	51
	D2T RA refractory to MTX
	IL-6 i
	sarilumab 100mg/2w
	

	
	51
	D2T RA refractory to MTX
	IL-6 i
	sarilumab 150mg/2w
	

	
	50
	D2T RA refractory to MTX
	IL-6 i
	sarilumab 100mg/w
	

	
	52
	D2T RA refractory to MTX
	IL-6 i
	sarilumab 200mg/2w
	

	
	50
	D2T RA refractory to MTX
	IL-6 i
	sarilumab 150mg/w
	

	Edward C Keystone 2015
	98
	D2T RA refractory to MTX
	
	Placebo
	unclear risk

	
	49
	D2T RA refractory to MTX
	JAK i
	Baricitinib 1mg/d
	

	
	52
	D2T RA refractory to MTX
	JAK i
	Baricitinib 2mg/d
	

	
	52
	D2T RA refractory to MTX
	JAK i
	Baricitinib 4mg/d
	

	
	50
	D2T RA refractory to MTX
	JAK i
	Baricitinib 8mg/d
	

	Joel Kremer2016
	56
	D2T RA refractory to TNF i
	
	Placebo
	unclear risk

	
	55
	D2T RA refractory to TNF i
	JAK i
	ABT‐494 3mg/d
	

	
	55
	D2T RA refractory to TNF i
	JAK i
	ABT‐494 6mg/d
	

	
	55
	D2T RA refractory to TNF i
	JAK i
	ABT‐494 12mg/d
	

	
	55
	D2T RA refractory to TNF i
	JAK i
	ABT‐494 18mg/d
	

	Joel Kremer2014
	433
	D2T RA refractory to MTX
	T cell costimulation modulator
	Abatacept 10mg/w
	unclear risk

	
	219
	D2T RA refractory to MTX
	
	Placebo
	

	Charles Peterfy 2016
	63
	D2T RA refractory to MTX
	
	Placebo
	unclear risk

	
	62
	D2T RA refractory to MTX
	CD20 i
	Rituximab 500mg/2w
	

	
	60
	D2T RA refractory to MTX
	CD20 i
	Rituximab 1000mg/2w
	

	Michael Weinblatt,2014
	197
	D2T RA refractory to MTX
	
	Placebo
	unclear risk

	
	395
	D2T RA refractory to MTX
	TNF i
	Golimumab 2mg/8w
	

	Evgeniy Nasonov2022
	143
	D2T RA refractory to MTX
	IL-6 i
	olokizumab 64mg/2w
	unclear risk

	
	142
	D2T RA refractory to MTX
	IL-6 i
	olokizumab 64mg/4w
	

	
	143
	D2T RA refractory to MTX
	
	Placebo
	

	Stanley B Cohen2018
	324
	D2T RA refractory to MTX
	TNF i
	BI 695501 40mg/2w
	unclear risk

	
	321
	D2T RA refractory to MTX
	TNF i
	Adalimumab 40mg/2w
	

	Karel Pavelka2017
	163
	D2T RA refractory to MTX
	TNF i
	Etanercept 50mg/w
	unclear risk

	
	168
	D2T RA refractory to MTX
	
	Placebo
	

	Xiaofeng Zeng2021
	169
	D2T RA refractory to DMARDs
	
	Placebo
	unclear risk

	
	169
	D2T RA refractory to DMARDs
	JAK i
	Upadacitinib 15mg/d
	

	Xiaofeng Zeng 2021
	183
	D2T RA refractory to MTX
	CD20 i
	HLX01 1000mg/2w
	unclear risk

	
	92
	D2T RA refractory to MTX
	
	Placebo
	

	Yue Yang2021
	145
	D2T RA refractory to MTX
	JAK i
	Baricitinib 4mg/d
	high risk

	
	145
	D2T RA refractory to MTX
	
	Placebo
	

	Zhan-Guo Li 2021
	145
	D2T RA refractory to MTX
	
	Placebo
	unclear risk

	
	145
	D2T RA refractory to MTX
	JAK i
	Baricitinib 4mg/d
	

	Yue Yang2020
	115
	D2T RA refractory to MTX
	
	Placebo
	unclear risk

	
	116
	D2T RA refractory to MTX
	JAK i
	Baricitinib 4mg/d
	

	2023
	49
	D2T RA refractory to csDMARDs
	
	Placebo
	unclear risk

	
	49
	D2T RA refractory to csDMARDs
	JAK i
	Upadacitinib 7.5mg/d
	

	
	49
	D2T RA refractory to csDMARDs
	JAK i
	Upadacitinib 15mg/d
	

	
	50
	D2T RA refractory to csDMARDs
	JAK i
	Upadacitinib 30mg/d
	

	Martin Bergman,2022
	309
	D2T RA refractory to bDMARDs
	JAK i
	Upadacitinib 15mg/d
	unclear risk

	
	303
	D2T RA refractory to bDMARDs
	T cell costimulation modulator
	Abatacept 15mg/d
	

	Stanley Cohen2020
	40
	D2T RA refractory to MTX/TNF-a i
	inhibitor of Bruton's tyrosine kinase (BTK)
	Fenebrutinib 50mg/d
	unclear risk

	
	109
	D2T RA refractory to MTX/TNF-a i
	inhibitor of Bruton's tyrosine kinase (BTK)
	Fenebrutinib 100mg/d
	

	
	110
	D2T RA refractory to MTX/TNF-a i
	inhibitor of Bruton's tyrosine kinase (BTK)
	Fenebrutinib 150mg/d
	

	
	111
	D2T RA refractory to MTX/TNF-a i
	TNF i
	Adalimumab 40mg/2w
	

	
	110
	D2T RA refractory to MTX/TNF-a i
	
	Placebo
	

	Yoshiya Tanaka2019
	104
	D2T RA refractory to DMARDs
	JAK i
	peficitinib 100mg/d
	unclear risk

	
	102
	D2T RA refractory to DMARDs
	JAK i
	peficitinib 150mg/d
	

	
	101
	D2T RA refractory to DMARDs
	
	Placebo
	

	Martin Bergman2022
	303
	D2T RA refractory to DMARDs
	JAK i
	Upadacitinib 15mg/d
	high risk

	
	309
	D2T RA refractory to DMARDs
	T cell costimulation modulator
	Abatacept 8mg/4w
	

	W. C. Tsai2021
	146
	D2T RA refractory to MTX
	TNF i
	Golimumab 50mg/4w
	unclear risk

	
	152
	D2T RA refractory to MTX
	
	Placebo
	

	
	74
	D2T RA refractory to MTX
	TNF i
	Golimumab 50mg/4w
	

	
	107
	D2T RA refractory to MTX
	
	Placebo
	

	Roy Fleischmann2022
	651
	D2T RA refractory to MTX
	JAK i
	Upadacitinib 15mg/d
	unclear risk

	
	651
	D2T RA refractory to MTX
	
	Placebo
	

	
	327
	D2T RA refractory to MTX
	TNF i
	Adalimumab 40mg/2w
	

	Xiaofeng Zeng2020
	169
	D2T RA refractory to csDMARDs
	
	Placebo
	unclear risk

	
	169
	D2T RA refractory to csDMARDs
	JAK i
	Upadacitinib 15mg/d
	

	Toong-Hua Liang 2020
	64
	D2T RA refractory to DMARDs
	TNF i
	opinercept 25mg/4w
	unclear risk

	
	32
	D2T RA refractory to DMARDs
	
	Placebo
	

	Han Joo Baek2019
	51
	D2T RA refractory to csDMARDs
	
	Placebo
	unclear risk

	
	48
	D2T RA refractory to csDMARDs
	IL-6 i
	tocilizumab 8mg/4w
	

	Boyle, DL2019
	16
	D2T RA refractory to MTX
	histamine-4-receptor antagonist
	Toreforant 30mg/d
	unclear risk

	
	5
	D2T RA refractory to MTX
	
	Placebo
	

	Stanley Cohen,2020
	40
	D2T RA refractory to MTX
	inhibitor of Bruton's tyrosine kinase (BTK)
	Fenebrutinib 50mg/d
	unclear risk

	
	109
	D2T RA refractory to MTX
	inhibitor of Bruton's tyrosine kinase (BTK)
	Fenebrutinib 150mg/d
	

	
	110
	D2T RA refractory to MTX
	inhibitor of Bruton's tyrosine kinase (BTK)
	Fenebrutinib 200mg/d
	

	
	111
	D2T RA refractory to MTX
	TNF i
	Adalimumab 40mg/w
	

	
	110
	D2T RA refractory to MTX
	
	Placebo
	

	
	50
	D2T RA refractory to TNF i
	inhibitor of Bruton's tyrosine kinase (BTK)
	Fenebrutinib 200mg/d
	

	
	48
	D2T RA refractory to TNF i
	
	Placebo
	

	Vanhoutte, F2017
	12
	D2T RA refractory to MTX
	
	Placebo
	unclear risk

	
	12
	D2T RA refractory to MTX
	JAK i
	Filgotinib 200mg/d
	

	
	12
	D2T RA refractory to MTX
	JAK i
	Filgotinib 100mg/d
	

	Rebecca Finch2019
	72
	D2T RA refractory to TNF i
	RG61258
	 10mg/2w
	unclear risk

	
	37
	D2T RA refractory to TNF i
	
	Placebo
	

	Fleischmann, R2019
	651
	D2T RA refractory to MTX
	JAK i
	Upadacitinib 15mg/d
	unclear risk

	
	651
	D2T RA refractory to MTX
	
	Placebo
	

	
	327
	D2T RA refractory to MTX
	TNF i
	Adalimumab 40mg/2w
	




