Anti-CD74 autoantibodies in axial spondyloarthritis as biomarkers for activity and severity of disease but not for tumour necrosis factor inhibitor retention rate: data from the Swiss Clinical Quality Management in rheumatic diseases cohort
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1. Supplementary information on SCQM register and biobank 
The SCQM axSpA cohort was initiated in 2005 [1]. The central SCQM biobank is located at the Department of Genetic and Laboratory Medicine of the University Hospital of Geneva (HUG) [2, 3]. SCQM provides all materials required for taking blood and for the transportation of the biological specimens at -18°C from the individual rheumatological institutions and private practices to the biobank, where they are further processed, aliquoted, and stored at – 80°C. The samples for this study were drawn between 2011 and 2018. The current study considered clinical data up until 1st February 2024.

2. Supplementary information on statistical analysis of association with disease activity parameters
In addition to the unadjusted models, the regression models for disease activity markers (such as BASDAI and CRP) were adjusted for potential confounders, chosen according to previous literature and expert opinion (age, sex, body mass index (BMI), HLA-B27 status, Bath Ankylosing Spondylitis Metrology Index (BASMI), and current treatment with bDMARDs (yes/no). In previous studies an association between anti-CD74 Abs and HLA-B27 status, impaired spinal mobility, and BASDAI has been described [4-7]. Anti-CD74 Abs and CRP were log-transformed using the natural logarithm in the linear regression models. For the association analysis between disease activity and antibodies, all patients with available data on disease activity, regardless of TNFi treatment initiation were included. The closest available BASDAI and CRP were mapped to the blood sample collection date for antibody measurement if the value was assessed within the period starting from the initiation or discontinuation of a new ongoing b/tsDMARD, but no more than 90 days before and 10 days after the blood collection date. Patients that had no measurement of CRP or BASDAI during this time frame were excluded from the disease activity analysis.

3. Supplementary information on statistical analysis of drug retention analysis
The following baseline parameters were included in the model as explanatory variables: age, sex, HLA-B27 status, BASDAI, elevated CRP status, and the line of bDMARD treatment (second or ≥3rd versus first-line treatment). An additional model was developed to estimate drug retention rates based on the concentration of anti-CD74 Abs [8] for which we also calculated the adjusted Cox proportional hazard ratios. Missing values were imputed using Multiple Imputation by Chained Equations (MICE) assuming a missing-at-random data pattern [9]. Sixty-one percent of all patients included in the drug retention analysis had at least one missing covariate (HLA-B27 8.4%; BASDAI 47.7%; CRP 45.5%); therefore, 60 imputations and 20 iterations were used in the model. Predictive mean matching was employed to impute continuous variables, while logistic regression was used for binary variables. The following predictors were considered in the imputation model: all explanatory variables included in the Cox proportional hazard model, time-to-event variable (time to TNFi discontinuation or time to censoring) transformed using the cumulative survivor function, a binary variable indicating whether the treatment stop was observed [10], BMI, smoking (not for HLA-B27), current NSAID medication, use of the mySCQM application (only for BASDAI), education level (not for HLA-B27), and radiographic disease status. The treatment line was also included in our imputation model, as clinical visits close to treatment start were more frequently missing in patients initiating treatment in later lines compared to bio-naïve patients. Elevated CRP and BASDAI scores were passively imputed by using the predicted continuous CRP values and individual BASDAI components, respectively. After imputation, we assessed convergence using trance plots and compared the distribution of imputed values to the available data. Model estimates were pooled according to Rubin’s rule [9] and compared to the results obtained in the analyses including only patients with available data (complete-cases). Multiple imputation was performed using the R package MICE [9] in RStudio (R version 4.4.0) [11].
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Supplementary Table 1. Association of IgA anti-CD74 antibody concentration with disease characteristics based on linear regression models
	Variable
	Exp (B)
	95% CI
	p-value
	Exp (B)
	95% CI
	p-value

	
	Unadjusted
	Adjusted 

	BASDAI
	0.99
	0.96 to 1.01
	0.36
	0.98
	0.95 to 1.02
	0.35

	Log (CRP+1)
	1.08
	1.02 to 1.14
	0.01
	1.11
	1.03 to 1.20
	0.01

	BASMI
	1.04
	1.01 to 1.08
	0.01
	1.02
	0.98 to 1.07
	0.35

	Male sex 
(reference: female sex)
	1.25
	1.14 to 1.38
	< 0.001
	1.20
	1.02 to 1.41
	0.02

	Age
	1.01
	1.00 to 1.01
	< 0.001
	1.00
	1.00 to 1.01
	0.21

	BMI
	1.01
	1.00 to 1.02
	0.02
	1.01
	1.00 to 1.03
	0.08

	HLA-B27
	1.05
	0.94 to 1.18
	0.38
	1.06
	0.90 to 1.25
	0.50

	Current bDMARD
	1.27
	1.14 to 1.40
	< 0.001 
	1.21
	1.05 to 1.40
	0.01

	Radiographic disease status 
	1.23
	1.06 to 1.43
	0.01
	

	ASDAS
	1.01
	0.95 to 1.08
	0.65
	

	BASFI
	1.01
	0.98 to 1.03
	0.61
	

	Peripheral arthritis
	1.04
	0.93 to 1.17
	0.46
	

	Uveitis ever
	1.32
	1.17 to 1.50 
	< 0.001
	

	IBD ever
	0.97
	0.81 to 1.16
	0.75
	

	SF-12 PCS 

	1.00
	1.00 to 1.01
	0.65
	

	SF-12 MCS 

	1.00
	1.00 to 1.01
	0.27
	

	EQ-5D 

	1.00
	1.00 to 1.00
	0.47
	


[bookmark: _GoBack]Statistically significant results are shown in bold. The unadjusted models were based on the available number of patients per variable as mentioned in Table 1. The adjusted model was based on 319 patients. Exp (B) = exponential regression coefficient (Exp B is the expected multiplicative change in the median of anti-CD74 antibodies when increasing the log-transformed CRP by one. For the interpretation of the other covariates in the model, Exp (B) can be interpreted as follows: If a patient has an initial expected median anti-CD74 Abs value of 50 U/ml and the patient would be 5 years older (Exp (B) of age 1.01) the new expected median value of continuous anti-CD74 Abs would increase by the factor of 1.01^5 = 1.05 and therefore would be 52.5 U/ml.). ASDAS = Ankylosing Spondylitis Disease Activity Score, BASDAI = Bath Ankylosing Spondylitis Disease Activity Index, BASFI= Bath Ankylosing Spondylitis Functional Index, BASMI = Bath Ankylosing Spondylitis Metrology Index, bDMARD = biological disease-modifying antirheumatic drug, BMI = body mass index, CRP = C-reactive protein, EQ-5D = EuroQol 5-domain, HLA-B27 = Human Leucocyte Antigen B27, IBD = inflammatory bowel disease, SF-12 = short form 12, PCS = physical component score, MCS = mental component score.
