Supplement Table-1  Baseline-TNF levels at clinical response of 3, 6, and 10 mg/kg dosage groups
	　
	　
	Number of
patients
	Baseline-TNF (pg/mL)
	p value*
(overall)

	　
	　
	
	Median
	IQR
	Min, max
	

	3 mg/kg group
	　
	　
	　
	　
	　

	　
	Disease activity
	　
	　
	　
	　
	　

	　
	  HDA
	31
	1.02 
	0.71, 1.51
	<0.55, 3.43
	　

	　
	  MDA
	27
	1.03 
	<0.55, 1.50
	<0.55, 2.20
	　

	　
	  LDA
	11
	0.85 
	<0.55, 1.30
	<0.55, 1.92
	　

	　
	  DAS28-CRP remission
	30
	0.80 
	<0.55, 1.13
	<0.55, 3.16
	0.042 

	　
	EULAR response
	　
	　
	　
	　
	　

	　
	  No
	21
	1.04 
	0.87, 1.51
	<0.55, 2.67
	　

	　
	  Moderate
	37
	0.92 
	<0.55, 1.47
	<0.55, 3.43
	　

	　
	  Good
	41
	0.81 
	<0.55, 1.15
	<0.55, 3.16
	0.028 

	6 mg/kg group
	　
	　
	　
	　
	　

	　
	Disease activity
	　
	　
	　
	　
	　

	　
	  HDA
	24
	1.06 
	0.81, 1.53
	<0.55, 4.23
	　

	　
	  MDA
	29
	0.97 
	0.69, 1.42
	<0.55, 2.75
	　

	　
	  LDA
	10
	0.96 
	0.75, 1.13
	<0.55, 1.23
	　

	　
	  DAS28-CRP remission
	41
	0.93 
	<0.55, 1.30
	<0.55, 4.84
	0.300 

	　
	EULAR response
	　
	　
	　
	　
	　

	　
	  No
	17
	0.91 
	0.81, 1.47
	0.64, 4.23
	　

	　
	  Moderate
	36
	0.99 
	0.69, 1.45
	<0.55, 3.02
	　

	　
	  Good
	51
	0.93 
	<0.55, 1.27
	<0.55, 4.84
	0.302 


	10 mg/kg group
	　
	　
	　
	　
	　

	　
	Disease activity
	　
	　
	　
	　
	　

	　
	  HDA
	17
	0.97
	0.79, 1.14
	<0.55, 3.97
	　

	　
	  MDA
	31
	0.75
	<0.55, 1.25
	<0.55, 2.85
	　

	　
	  LDA
	9
	0.72
	<0.55, 0.95
	<0.55, 2.06
	　

	　
	  DAS28-CRP remission
	47
	0.91
	<0.55, 1.25
	<0.55, 9.68
	0.777 

	　
	EULAR response
	　
	　
	　
	　
	　

	　
	  No
	13
	0.96
	<0.55, 1.14
	<0.55, 3.97
	　

	　
	  Moderate
	35
	0.79
	<0.55, 1.29
	<0.55, 2.85
	　

	　
	  Good
	56
	0.85
	<0.55, 1.24
	<0.55, 9.68
	0.870 


Clinical responses to high-dose infliximab therapy in patients with RA at week 54. The European League Against Rheumatism (EULAR) response criteria and disease activity were measured by DAS28-CRP using the last observation carried forward method (LOCF). Disease activity was defined as high disease activity, DAS28-CRP >4.1; moderate disease activity, ≥2.7 to ≤4.1; low disease activity, ≥2.3 to <2.7; and DAS28-CRP remission, <2.3. * Kendall’s rank correlation coefficient.

Supplement Table-2  The association of baseline-TNF with improvement of HAQ score and radiographic progression
	　
	TNF-low (<0.55 pg/mL)
	TNF-int (≥0.55 - <1.65 pg/mL)
	TNF-high (≥1.65 pg/mL)

	Median (IQR) HAQ value at baseline
	　
	　
	　

	  3mg/kg
	1.13 (0.69, 1.56), n=28
	1.00 (0.75, 1.63), n=57
	1.31 (0.63, 2.13), n=14

	  6mg/kg
	1.00 (0.63, 1.25), n=22
	1.13 (0.75, 1.63), n=66
	1.19 (0.81, 1.94), n=16

	  10mg/kg
	0.88 (0.38, 1.25), n=37
	1.38 (0.88, 1.63), n=57
	1.56 (1.25, 2.25), n=10

	Median (IQR) improvement of HAQ
at week 54
	　
	　
	　

	  3mg/kg
	0.69 (0.25, 1.13), n=28
	0.38 (0.13, 0.88), n=57
	0.31 (0.13, 0.50), n=14

	  6mg/kg
	0.50 (0.25, 0.88), n=22
	0.50 (0.13, 0.88), n=66
	0.63 (0.13, 1.00), n=16

	  10mg/kg
	0.25 (0.00, 0.63), n=37
	0.63 (0.25, 1.13), n=57
	1.31 (0.88, 1.38), n=10

	  p value (overall) *
	0.012 
	0.070 
	0.007 

	Rate of patients with improvement of
HAQ (>0.22) at week 54
	　
	　
	　

	  3mg/kg
	79%, n=28
	67%, n=57
	64%, n=14

	  6mg/kg
	77%, n=22
	70%, n=66
	75%, n=16

	  10mg/kg
	59%, n=37
	77%, n=57
	100%, n=10

	  p value (overall) *
	0.082
	0.216
	0.049

	Median (IQR) radiographic progression in
total modified-Sharp score at week 54
	　
	　
	　

	  3mg/kg
	0.3 (-1.0, 1.5), n=26
	0.0 (-1.5, 0.5), n=49
	0.0 (-1.0, 1.0), n=11

	  6mg/kg
	0.3 (-0.5, 1.3), n=22
	0.5 (-0.5, 2.5), n=55
	0.0 (-0.5, 1.8), n=15

	  10mg/kg
	0.0 (-1.0, 0.0), n=33
	0.0 (-1.6, 1.0), n=52
	0.8, (-0.5, 2.0), n=10

	  p value (overall) *
	0.086
	0.682
	0.376


HAQ score at week 54 was evaluated using the LOCF approach (n=307). Radiographic progression was evaluated in the patients whose radiographic data was obtained at week 54 (n=273). The associations of baseline-TNF with the improvement of HAQ score and radiographic progression were analyzed in the three groups (TNF-low, TNF-int, and TNF-high patients) employing Kendall rank correlation coefficient.
Supplement Table-3  Association of baseline-TNF or trough serum infliximab level with safety profile in infliximab therapy
Incidence of adverse events (AEs) in TNF-low, TNF-int, and TNF-high patients
	AEs at week 14 to 54
	Baseline-TNF level

	
	TNF-low (<0.55 pg/mL)
	TNF-int (≥0.55 - <1.65 pg/mL)
	TNF-high (≥1.65 pg/mL)

	
	3mg/kg
	6mg/kg
	10mg/kg
	p value
	3mg/kg
	6mg/kg
	10mg/kg
	p value
	3mg/kg
	6mg/kg
	10mg/kg
	p value

	
	(n=28)
	(n=22)
	(n=37)
	
	(n=57)
	(n=66)
	(n=57)
	
	(n=14)
	(n=16)
	(n=10)
	

	Any AEs
	28 (100)
	19 (86)
	35 (95)
	n.s.
	55 (96)
	62 (94)
	56 (98)
	n.s.
	14 (100)
	16 (100)
	10 (100)
	n.s.

	Serious AEs
	4 (14)
	0
	2 (5)
	n.s.
	2 (4)
	4 (6)
	5 (9)
	n.s.
	1 (7)
	1 (6)
	2 (20)
	n.s.

	Infections
	18 (64)
	9 (41)
	20 (54)
	n.s.
	29 (51)
	39 (59)
	40 (70)
	0.037
	9 (64)
	9 (56)
	7 (70)
	n.s.

	Serious infections
	2 (7)
	0
	1 (3)
	n.s.
	0
	2 (3)
	2 (4)
	n.s.
	1 (7)
	0
	2 (20)
	n.s.

	Infusion reactions
	5 (18)
	5 (23)
	7 (19)
	n.s.
	10 (18)
	16(24)
	13(23)
	n.s.
	2(14)
	4(25)
	3(30)
	n.s.

	Serious infusion reactions
	0
	0
	0
	-
	0
	0
	0
	-
	0
	0
	0
	-


Incidence of adverse events (AEs) in relation to different trough serum infliximab level

	AEs at week 14 to 54
	Trough serum infliximab level at week 54 (g/mL)
	　

	
	<0.1
(n=91)
	≥0.1 - <1.0
(n=43)
	≥1.0 - <10
(n=151)
	>10.0
(n=22)
	p value

	Any AEs
	90 (99)
	42 (98)
	142 (94)
	21 (95)
	n.s.

	Serious AEs
	5 (5)
	4 (9)
	12 (8)
	0
	n.s.

	Infections
	46 (51)
	30 (70)
	87 (58)
	17 (77)
	n.s.

	Serious infections
	1 (1)
	2 (5)
	7 (5)
	0
	n.s.

	Infusion reactions
	38 (42)
	6 (14)
	19 (13)
	2 (9)
	<0.001

	Serious infusion reactions
	0
	0
	0
	0
	-


Data are number of patients (%). Adverse events were evaluated in patients who were enrolled in double-blind period (at week 14 to 54, n=307). In patients who could not complete the study because of any reasons, the trough serum infliximab level at week 54 were substituted in trough serum levels just before the drop-out. The Cochran-Armitage test was used for trend analysis.
Supplement Table-4  Backgrounds of 39 patients with RA

	Sample
number
	Gender
	Age
	DAS28-ESR
	RF value
(IU/mL)
	TNF value
(pg/mL)

	1
	Female
	81
	4.54 
	140
	2.43 

	2
	Male
	46
	5.79 
	23
	200.0 

	3
	Female
	66
	3.38 
	39
	2.00 

	4
	Female
	40
	6.99 
	175
	2.14 

	5
	Female
	40
	2.13 
	29
	1.64 

	6
	Male
	56
	6.64 
	37
	3.45 

	7
	Female
	56
	3.92 
	15
	1.39 

	8
	Female
	61
	5.14 
	37
	2.61 

	9
	Female
	61
	5.33 
	820
	1.65 

	10
	Female
	48
	3.76 
	16
	1.22 

	11
	Female
	48
	4.03 
	11
	1.88 

	12
	Female
	48
	1.87 
	12
	2.09 

	13
	Female
	64
	3.47 
	61
	3.96 

	14
	Female
	29
	3.23 
	220
	1.47 

	15
	Female
	41
	5.85 
	<3
	6.14 

	16
	Female
	41
	2.50 
	<3
	4.28 

	17
	Male 
	67
	5.02 
	11
	1.95 

	18
	Female
	77
	6.38 
	<3
	3.15 

	19
	Female
	66
	6.29 
	5
	0.89 

	20
	Female
	46
	7.44 
	108
	1.50 

	21
	Female
	55
	7.27 
	200
	1.69 

	22
	Female
	50
	5.11 
	<3
	1.86 

	23
	Female
	46
	4.44 
	60
	1.01 

	24
	Male
	32
	4.73 
	7
	0.93 

	25
	Male
	32
	1.57 
	4
	0.95 

	26
	Female
	43
	5.53 
	140
	1.24 

	27
	Female
	43
	1.99 
	66
	0.91 

	28
	Female
	52
	6.06 
	53
	1.60 

	29
	Female
	24
	6.11 
	30
	3.97 

	30
	Female
	24
	1.76 
	14
	2.09 

	31
	Female
	56
	6.00 
	102
	1.75 

	32
	Female
	29
	5.71 
	1720
	9.36 

	33
	Female
	69
	3.02 
	98
	3.71 

	34
	Female
	69
	3.31 
	770
	1.03 

	35
	Female
	53
	4.28 
	595
	3.01 

	36
	Female
	44
	2.00 
	650
	2.53 

	37
	Female
	55
	3.78 
	31
	1.40 

	38
	Male
	89
	5.34 
	12300
	17.30 

	39
	Female
	56
	1.50 
	470
	1.36 


The plasma samples from these 39 patients were used in RF-blocking test and "mismatch simplex sandwich" test. 

Supplement Table-5   RF-blocking test by using animal sera

	Sample
number
	Whole plasma samples
from RA patients
	(a) Plasma samples diluted
with RF-blocking buffer (x2)
	(b) Plasma samples diluted
with blank buffer (x2)
	Relative value of TNF level
(with blocking buffer/with blank buffer)

	
	RF value
(IU/mL)
	TNF value
(pg/mL)
	TNF value
(pg/mL)
	TNF value
(pg/mL)
	(a) / (b), %

	1
	140
	2.43 
	1.02 
	0.93 
	110 

	2
	23
	200.0 
	106.0 
	105.0 
	101 

	3
	39
	2.00 
	<0.55
	<0.55
	-

	4
	175
	2.14 
	<0.55
	0.62 
	-

	5
	29
	1.64 
	<0.55
	<0.55
	-

	6
	37
	3.45 
	1.53 
	1.43 
	107 

	7
	15
	1.39 
	<0.55
	<0.55
	-

	8
	37
	2.61 
	1.30 
	1.28 
	102 

	9
	820
	1.65 
	1.02 
	0.96 
	106 

	10
	16
	1.22 
	<0.55
	<0.55
	-

	11
	11
	1.88 
	<0.55
	<0.55
	-

	12
	12
	2.09 
	<0.55
	<0.55
	-

	13
	61
	3.96 
	2.76 
	2.87 
	96 

	14
	220
	1.47 
	<0.55
	<0.55
	-

	15
	<3
	6.14 
	2.32 
	2.38 
	97 

	16
	<3
	4.28 
	1.74 
	1.68 
	104 

	17
	11
	1.95 
	0.79 
	0.76 
	104 

	18
	<3
	3.15 
	1.19 
	1.24 
	96 

	19
	5
	0.89 
	<0.55
	<0.55
	-

	20
	108
	1.50 
	<0.55
	<0.55
	-

	21
	200
	1.69 
	<0.55
	<0.55
	-

	22
	<3
	1.86 
	0.81 
	0.65 
	125 

	23
	60
	1.01 
	<0.55
	<0.55
	-

	24
	7
	0.93 
	<0.55
	<0.55
	-

	25
	4
	0.95 
	<0.55
	<0.55
	-

	26
	140
	1.24 
	0.72 
	0.62 
	116 

	27
	66
	0.91 
	<0.55
	<0.55
	-

	28
	53
	1.60 
	<0.55
	<0.55
	-

	29
	30
	3.97 
	1.20 
	1.03 
	117 

	30
	14
	2.09 
	0.69 
	<0.55
	-

	31
	102
	1.75 
	<0.55
	<0.55
	-

	32
	1720
	9.36 
	4.24 
	4.13 
	103 

	33
	98
	3.71 
	1.48 
	1.43 
	103 

	34
	770
	1.03 
	0.68 
	0.70 
	97 

	35
	595
	3.01 
	1.92 
	2.11 
	91 

	36
	650
	2.53 
	0.65 
	0.74 
	88 

	37
	31
	1.40 
	<0.55
	<0.55
	-

	38
	12300
	17.30 
	7.66 
	7.07 
	108 

	39
	470
	1.36 
	0.64 
	0.69 
	93 


Equal volumes of the plasma samples from the patients with RA were added to blank buffer (attached to ELISA kit for TNF) or RF-blocking buffer (containing 40% mouse serum (Nippon Bio-Supp. Center, Tokyo, Japan), 20% goat serum (Tissue Culture Biologicals, CA, USA), 20% rabbit serum (Cosmo Bio Co., LTD., Tokyo, Japan), and 20% blank buffer). Subsequently, TNF levels were measured by ELISA. 
The TNF values in samples with RF-blocking buffer or with blank buffer were almost equivalent even in the samples having high RF values, and the rates of those (with RF-blocking buffer versus with blank buffer) were approximately 100%.

Supplement Table-6  “Mismatch simplex sandwich” test

	Sample number
	RF value (IU/mL)
	Estimated TNF value by using
mismatch antibodies (pg/mL)

	1
	140
	<0.55

	2
	23
	<0.55

	3
	39
	<0.55

	4
	175
	<0.55

	5
	29
	<0.55

	6
	37
	<0.55

	7
	15
	<0.55

	8
	37
	<0.55

	9
	820
	<0.55

	10
	16
	<0.55

	11
	11
	<0.55

	12
	12
	<0.55

	13
	61
	2.69 

	14
	220
	<0.55

	15
	<3
	<0.55

	16
	<3
	<0.55

	17
	11
	<0.55

	18
	<3
	<0.55

	19
	5
	<0.55

	20
	108
	<0.55

	21
	200
	<0.55

	22
	<3
	<0.55

	23
	60
	<0.55

	24
	7
	<0.55

	25
	4
	<0.55

	26
	140
	<0.55

	27
	66
	<0.55

	28
	53
	<0.55

	29
	30
	<0.55

	30
	14
	<0.55

	31
	102
	<0.55

	32
	1720
	<0.55

	33
	98
	<0.55

	34
	770
	<0.55

	35
	595
	<0.55

	36
	650
	<0.55

	37
	31
	<0.55

	38
	12300
	<0.55

	39
	470
	<0.55

	 recombinant TNF, 0 pg/mL
	-
	<0.55

	 recombinant TNF, 0.55 pg/mL
	-
	<0.55

	 recombinant TNF, 2.2 pg/mL
	-
	<0.55

	 recombinant TNF, 11.2 pg/mL
	-
	<0.55

	 recombinant TNF, 56 pg/mL
	-
	<0.55

	 recombinant TNF, 280 pg/mL
	-
	<0.55

	 recombinant TNF, 1400 pg/mL
	-
	<0.55

	 recombinant TNF, 7000 pg/mL
	-
	<0.55

	 recombinant IL-6, 30 pg/mL
	-
	<0.55

	 recombinant IL-6, 300 pg/mL
	-
	<0.55


The plasma samples from patients with RA were placed in a microplate coated with anti-TNF monoclonal antibody (capture antibody) from the ELISA kit for TNF. After the washing steps, detection antibodies were added before analysis in the Luminex reader. Anti-IL-6 antibodies conjugated to horseradish peroxidase from QantiGlo ELISA Kit for IL-6 (Q6000B, R&D Systems Inc, Minneapolis, MN, USA) were used as detection antibodies.

Among 39 samples, 38 samples showed no signal, but one (sample No. 13) showed a false-positive signal. As the sample’s RF value was not significantly high and its TNF level had not been influenced by RF-blocking buffer in the RF-blocking test, an unknown factor besides RF might cause the false-positive signal. Clear RF cross-binding activity in this assay was not observed.

Supplement Table-7  Purified IgM-RF adding test

	Purified IgM-RF level
(IU/mL)
	Measurement values of TNF (pg/mL)

	
	Sample A
	Sample B
	Sample C

	0
	9.31
	4.82 
	1.30 

	100
	9.23
	5.92 
	1.24

	200
	10.1
	3.81 
	0.91

	300
	8.51
	4.32 
	1.49

	400
	10.4
	4.63 
	1.22

	500
	10.3
	4.00 
	1.43


Purified polyclonal IgM-RF obtained from pooled RA patients sera (Interference check RF Plus, Sysmex Corporation, Japan) solution was added to the standard TNF solution (attached to the ELISA kit); IgM-RF levels were 0 to 500 IU/mL, and recombinant human TNF levels were 1.30, 4.82, and 9.31 pg/mL. Subsequently, TNF levels were measured by ELISA. 

As measurement values of TNF were almost identical with no reference to the RF levels, no interference of RF with the ELISA for TNF was observed.

