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Supplementary Figure 1. Correlation Matrix
[image: ]
Legend: SH= Lining Synovial Hyperplasia; I.I= Inflammatory Infiltrate; FN= Fibrinoid Necrosis; HV= Hypervascularization TJC= Tender Joint Count; SJC= Swollen Joint Count; CRP= C-Reactive Protein; HAQ= Health Assessment Questionnaire; DAS 28= Disease Activity Score 28 Joint; SDAI= Serological Disease Activity Index; CDAI= Clinical Disease Activity Index. 





Supplementary Table 1. Spearman correlation values between CD68 and Necrosis histological semiquantitative score [0-3] and A) Histological and Immunohistochemical scores and B) Baseline Clinical and Laboratory Features. 

	 
	
	CD68
	
	
	Necrosis
	

	A)                                          Histology
	r*
	CI
	p
	r
	CI
	p

	Lining Layer Hyperplasia
	0,25
	0,08 – 0,41
	0,0033
	0,26
	0,08 to 0,41
	0,003

	Inflammatory Infiltrate
	0,28
	0,11 to 0,43
	0,0011
	0,32
	0,15 to 0,47
	0,0001

	Hypervascularization
	0,21
	0,04 to 0,38
	0,0124
	0,30
	0,13 to 0,45
	0,0004

	CD3
	0,37
	0,20 to 0,50
	<0,0001
	0,29
	0,12 to 0,45
	0,0006

	CD20
	0,18
	0,01 to 0,34
	0,0285
	0,19
	0,01 to 0,35
	0,03

	CD138

	0,17
	-0,036 to 0,3
	0,096
	0,12
	-0,08 to 0,32
	0,23

	Fibrinoid Necrosis/CD68
	0,43
	0,27 to 0,56
	<0,0001
	0,43
	0,27 to 0,56
	<0,0001

	B) Clinical and Laboratory Features
	r*
	CI
	p
	r
	CI
	p

	TJC (28)
	0,08
	-0,09 to 0,25
	0,34
	0,01
	-0,18 to 0,18
	0,99

	SJC (28)
	0,15
	-0,020 to 0,33
	0,08
	0,11
	-0,08 to 0,28
	0,24

	TJC (44)
	0,09
	-0,08 to 0,27
	0,30
	0,07
	-0,12 to 0,24
	0,48

	SJC (44)
	0,09
	-0,08 to 0,27
	0,27
	0,08
	-0,11 to 0,25
	0,40

	CRP (mg/dL)
	0,31
	0,13 to 0,46
	0,0001
	0,29
	0,11 to 0,45
	0,001

	HAQ
	0,29
	0,10 to 0,46
	0,001
	0,19
	-0,01 to 0,37
	0,06

	DAS 28
	0,26
	0,07 to 0,43
	0,005
	0,26
	0,06 to 0,43
	0,009

	SDAI
	0,28
	0,07 to 0,47
	0,008
	0,17
	-0,05 to 0,38
	0,11

	CDAI
	0,25
	0,03 to 0,44
	0,018
	0,07
	-0,15 to 0,29
	0,50



TJC= Tender Joint Count; SJC= Swollen Joint Count; CRP= C-Reactive Protein; HAQ= Health Assessment Questionnaire; DAS 28= Disease Activity Score 28 Joint; SDAI= Serological Disease Activity Index; CDAI= Clinical Disease Activity Index. 








Supplementary Table 2. Clinical and disease features of the cohort according to pathotype classification


	
	DM
	LM
	PI
	DM vs LM
	DM vs PI
	LM vs PI
	ANOVA Multiple Comparison

	
	N° (IQR)
	N° (IQR)
	N° (IQR)
	p
	p
	p
	p

	N°
	52
	43
	43
	-
	-
	-
	-

	Time to Biopsy
	8,9 (10.9)
	10,8 (15.2)
	18,7 (30.2)
	0.91
	0.09
	0.23
	

	Age
	54,4 (14.9)
	51,4 (16.2)
	48.6 (17.3)
	0.66
	0.21
	0.70
	

	BMI
	21,8 (4.1)
	20,8 (4.4)
	22,1 (4.1)
	0.54
	0.97
	0.44
	

	TJC (28)
	8.1 (5.92)
	6.35 (5.6)
	6.9 (5.7)
	0.33
	0.59
	0.90
	0.34

	SJC (28)
	8.02 (5.54)
	8 (5.8)
	6.2 (4.7)
	0.99
	0.25
	0.29
	0.21

	TJC (44)
	9,7 (7.2)
	7,25 (6.8)
	8,7 (7.9)
	0.27
	0.83
	0.63
	0.30

	SJC (44)
	9,5 (6.3)
	8,65 (6.7)
	7,2 (5.7)
	0.78
	0.20
	0.57
	0.23

	CRP (mg/dL)
	5.4 (8.5)
	2 (2.1)
	1.3 (1.36)
	0.01
	0.002
	0.85
	0.001

	DAS 28
	5.5 (0.82)
	4.7 (1.3)
	4.6 (1.26)
	0.01
	0.003
	0.90
	0.001

	SDAI
	34.1 (11.7)
	26.5 (13.5)
	26.9 (13)
	0.05
	0.07
	0.99
	0.03

	CDAI
	29.6 (9.6)
	25.3 (13.6)
	28.3 (19.4)
	0.48
	0.93
	0.71
	0.50

	
	N(%)
	N(%)
	N(%)
	
	
	
	

	Females
	39 (75)
	33(78.6)
	34 (75)
	0.84
	0.79
	0.83
	-

	RF
	25 (47)
	23(54.7)
	19 (42)
	0.24
	0.62
	0.99
	-

	anti-CCP
	26 (50)
	27(64.2)
	19 (42)
	0.39
	0.49
	0.03
	-



LM=Lympho-Myeloid; DM= Diffuse-Myeloid; PI=Pauci-Immune; TJC= Tender Joint Count; SJC= Swollen Joint Count; CRP= C-Reactive Protein; HAQ= Health Assessment Questionnaire; DAS 28= Disease Activity Score 28 Joint; SDAI= Serological Disease Activity Index; CDAI= Clinical Disease Activity Index. 


Probability Matrix
Baseline clinical features were tested in the univariate analysis (Mann-Witney for continuous variables and Fisher exact test for binary variables). Each variable with a p-value < 0.10 was selected as a possible predictor and was then included in the next step. Four variables statistically differed between the two groups: CD68Necrosis Score, DAS28, HAQ, SJC (28), and SJC (44). The predictors were combined in multiple logistic multivariate analyses to compare the performance of each combination. The Area Under the Receiver Operating Characteristic Curve (AUC) of the model was used as the criterion to select the multivariate logistic model with the best combination of independent variables. The model including DAS28, CD68Necrosis score, and SJC (44) was determined as the best predictive model, according to the Area under the ROC curve (Area=0.724, CI [0.58-0.86]; p=0.028, Figure S1). The cut-off values were set according to the 25% and 75% percentile for DAS 28 (Median 5.36; [25% Percentile: 4.4; 75% Percentile:6]) and for SJC (44) (Median 8; [25% Percentile: 5; 75% Percentile:14]). CD68Necrosis Score cut-off was chosen according to the pre-set binary categorization (≥3 or < 3).

Supplementary Table 3. Baseline Variables tested as potential predictors of a Moderate/Good EULAR Response at three months. 
	
	EULAR Response 
Median, IQR/%
	

	
	NO RESPONSE
	MODERATE/GOOD
	p

	CD68Necrosis Score
	1.5 (2)
	2.5 (2)
	0.03

	DAS28
	4.7 (1.27)
	5.38 (1.7)
	0.06

	SDAI
	26.59 (11.6)
	31.38 (20.3)
	0.17

	CDAI
	24.95 (11.3)
	29.5 (19.8)
	0.30

	HAQ
	1.5 (0.75)
	1.625 (1.18)
	0.69

	SJC (28)
	5 (6) 
	9 (8)
	0.048

	SJC (44)
	5 (9)
	9.5 (11)
	0.007

	TJC (28)
	7 (6)
	8 (7)
	0.98

	TJC (44)
	9 (9)
	9 (10.5)
	0.42

	ACPA
	62.5%
	59.5%
	0.99

	CRP (mg/dL)
	0.79 (3.1)
	1.8 (3.5)
	0.54

	Erosions (Y/N)
	 60.8%
	 56%
	0.99




	Supplementary Figure 2. ROC of the model including DAS28, CD68Necrosis Score, SJC (44)
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Area=0.724, CI [0.58-0.86]; p=0.028

Supplementary Table 4. Prescribed treatment at twelve, twenty-four, and thirty-six months of follow-up

	
	MTX
	MTX monotherapy
	bDMARDs/tsDMARDS
	MTX + cDMARDs
	MTX + bDMARDs/tsDMARDS

	12° MONTH

	CD68NecrosisHIGH
	48/54 (88.8)
	32/54 (59.2)
	10/54(18.5)
	8/54 (14.8)
	9/54 (16.6)

	CD68NecrosisLOW
	32/33 (96.9)
	20/33 (60.6)
	6/33 (18.2)
	6/33 (18.2)
	6/33 (18.2)

	p
	0.17
	0.90
	0.96
	0.67
	0.85

	24° MONTH

	CD68NecrosisHIGH
	20/26 (76.9)
	12/26 (46.1)
	9/26 (34.6)
	0/26 (0)
	8/26 (30.7)

	CD68NecrosisLOW
	18/22 (81.8)
	8/22 (36.3)
	12/22 (54.5)
	2/22 (9)
	10/22 (45.4)

	p
	0.67
	0.56
	0.16
	0.13
	0.29

	36° MONTH

	CD68NecrosisHIGH
	13/19 (68.4)
	9/19 (47.3)
	4/19 (21)
	1/19 (5.2)
	3/19 (15.8)

	CD68NecrosisLOW
	14/17 (82.3)
	8/17 (76.4)
	7/17 (41.2)
	1/17 (5.9)
	5/17 (29.4)

	p
	0.33
	0.99
	0.19
	0.96
	0.32
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