
Supplementary text . Detailed section of statistical analysis. 

 

For protein values out of range we imputed values based on ½ of the minimum value (if true value 

below lower detection limit) or 1½ of the highest measured value (if true value above upper detection 

limit). We accounted for missing data on selected parameters by performing multiple imputation, taking 

into account as many predictors as possible including DAS28 at baseline and three months[1]. Missing 

data for baseline clinical parameters did not exceed 15%. For patients with a missing DAS28 at three 

months (n=4 in development, n=18 in validation) and subsequent missing response, we used multiple 

imputation only for patients that were considered missing at random i.e. missing erythrocyte 

sedimentation rate (n=4 in validation), missed visit/lost to follow-up (n=2 in development, n=7 in 

validation) or discontinued treatment before three months due to practical reasons (n=1 in validation). 

For patients that missed a visit due to hospitalization regarding high RA disease activity (n=1 in 

validation) or discontinued treatment before three months of therapy due to inefficacy (n=2 in 

development, n=5 in validation), we performed a non-responder imputation considering the very clear 

unfavorable outcome. Per imputed clinical parameter, we investigated whether the imputations were 

successful based on the variability as seen in the iteration plots. Because all predictive abilities were 

tested on multiple imputed datasets, all results were pooled using Rubin’s rules[2]. 
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Supplementary Table S1: Inflammatory proteins selected for analysis using xMAP technology. 

 

Protein  Alternative name  

CCL1 I-309 

CCL2 MCP-1 

CCL3 MIP1A 

CCL4 MIP1B 

CCL7 MCP-3 

CCL11 EOTAXIN 

CCL17 TARC 

CCL19 MIP3B 

CCl20 MIP3A 

CCL22 MDC 

CCL27 C-TACK 

sCD14  

CXCL4 PF4 

CXCL5 ENA-78 

CXCL8 IL-8 

CXCL9 MIG 

CXCL10 IP-10 

CXCL13 BLC 

GM-CSF  

IFNa  

IFNb  

IFNg  

IL-1β  

IL-1RA  

sIL-1RI  

sIL-1RII  

IL-2  

sIL-2Rα sCD25 

IL-4  

IL-5  

IL-6  

IL-7  

IL-10  

IL-12  

IL-13  

IL-15  

IL-16  

IL-17A  



IL-18  

IL-21  

IL-22  

IL-23  

IL-29  

sLAIR-1 CD305 

sLIGHT CD258 

LTα (TNFβ) 

MIF CD74-L 

NGF bNGF 

sPD-1 CD279 

TNFα  

sTNF-RI TNFRSF1A 

sTNF-RII TNFRSF1B 

TSLP   

 

Abbreviations (in alphabetical order): BLC = B lymphocyte chemoattractant; CCL = C-C chemokine ligand; CD = 

Cluster of Designation / Classification Determinant; CTACK = Cutaneous T cell-attracting chemokine; CXCL = C-X-C 

chemokine ligand; ENA-78 = Epithelial-derived neutrophil-activating peptide 78; EOTAXIN = Eosinophil chemotactic 

protein; GM-CSF = Granulocyte-macrophage colony-stimulating factor; IFN = Interferon; IL = Interleukin; IP10 = 

Interferon-gamma inducible protein 10; LAIR = Leukocyte-associated immunoglobulin-like receptor; LIGHT = 

Homologous to lymphotoxin exhibits inducible expression and competes with HSV glycoprotein D for binding to 

herpesvirus entry mediator, a receptor expressed on T lymphocytes; LTα = lymphotoxin alpha; MCP = Monocyte 

chemoattractant protein; MDC = Macrophage-derived chemokine; MIF = Macrophage migration inhibitory factor; 

MIG = Monokine induced by gamma interferon; MIP = Macrophage inflammatory protein; NGF/bNGF = Nerve 

growth factor/ beta nerve growth factor; PD-1 = programmed cell-death-1; PF4 = platelet factor 4; s = soluble; 

TARC = thymus and activation regulated chemokine; TNF = Tumor necrosis factor; TNF-R= Tumour necrosis factor 

receptor; TSLP = Thymic stromal lymphopoietin. 



Supplementary Table S2. Coefficients of selected proteins in the protein score, predicting DAS28 at 

three months. All proteins with relative normal distribution (39) together with CRP and DAS28 were first 

put in a partial least squares analyses (first PLS) on DAS28 at three months, after which proteins were 

selected based on a variable importance in projection (VIP)-score ≥1 and factor loading of one of the 

components so that no more than 15 were selected, which turned out to be >0.135. Then these selected 

parameters were put in PLS again (second PLS) to calculate the score with the best fit to the DAS28 at 

three months. Shown are the selected proteins with their VIP scores and factor loadings per component 

(first PLS), and the coefficients of the score (second PLS). 

 

Protein Value in score VIP 

score 

Factor 

loading 

C1 

Factor 

loading 

C2 

Factor 

loading 

C3 

Coefficients 

protein 

score 

Intercept      4.675 

CRP Ln(mg/L) 0.8 0.081 -0.018 0.001 -0.195 

DAS28 0.56 * sqrt(TJC) + 0.28 * 

sqrt(swollen28) + 0.70 * 

ln(ESR) + 0.014 * GH 

2.2 0.091 0.020 0.155 0.334 

CCL3 Ln(pg/ml) 1.1 0.109 0.001 -0.159 -0.109 

CCL17 Ln(pg/ml) 1.5 -0.215 -0.006 0.001 -0.329 

CCL19 Ln(pg/ml) 1.7 -0.029 -0.136 0.009 -0.155 

CCL22 Ln(pg/ml) 1.5 0.114 -0.128 0.255 -0.035 

IL4 Ln(pg/ml) 1.1 0.052 -0.235 0.175 -0.060 

IL6 Ln(pg/ml) 1.0 -0.080 -0.184 0.282 -0.067 

IL7 Ln(pg/ml) 1.1 0.170 -0.157 -0.066 -0.561 

IL15 Ln(pg/ml) 1.5 0.077 -0.196 0.133 0.523 

sCD14 Ln(pg/ml) 1.2 0.077 -0.033 -0.385 -0.463 

sCD74 Ln(pg/ml) 1.5 0.150 -0.198 0.186 0.200 

sIL1-RI Ln(pg/ml) 1.2 0.036 -0.215 0.140 0.252 

sTNF-RII Ln(pg/ml) 1.2 0.097 -0.012 0.144 0.837 

ESR = erythrocyte sedimentation rate; GH = visual analogue scale general health; TJC = tender joint 

count; SJC = swollen joint count



Supplementary Table S3. Serum concentrations of selected proteins in the development and 

validation cohort as measured by xMAP technology. The shown concentrations are all in pg/ml serum, 

yet only for the measurement of sCD14 the serum was diluted 1:1000. The values have not been log 

transformed and have not been adjusted. The patients in the development cohort were include 

between October 2012 and March 2014 (n=65) and xMAP analyses were performed in October 2014. 

Patients in the validation cohort were included from June 2009 and October 2012 (n=185) and xMAP 

analyses were performed in June 2016. The generally lower serum protein concentrations in the 

validation cohort could be explained by a longer storage time and subsequent decay of proteins, as the 

storage time for development and validation was 0-2 years and 4-7 years, respectively. 

 

Protein Development cohort (n=65) Validation cohort (n=185) 

 Median IQR Median IQR 

CCL3 30.0 25.2 - 44.8 18.2 10.5 - 41.1 

CCL17 235.9 151.9 - 379.4 263.3 184.6 - 412.6 

CCL19 67.2 29.4 - 116.0 37.0 21.7 - 70.5 

CCL22 482.5 332.2 - 618.8 337.2 232.0 - 457.9 

IL4 2.2 0.6 - 4.7 0.1 0.1 - 0.1 

IL6 22.2 9.0 - 56.2 1.9 0.0 - 15.6 

IL7 32.1 23.5 - 43.1 21.6 5.9 - 38.5 

IL15 11.4 9.1 - 14.9 4.6 2.6 - 7.8 

sCD14 2.8E+6 2.2E+6 - 3.46E+6 2.6E+6 2.2E+6 - 3.1E+6 

sCD74 919.9 572.8 - 1545.6 3869.9 1864.7 - 7403.5 

sIL1-RI 10.5 8.0 - 13.3 0.9 0.1 - 2.0 

sTNF-RII 1483.9 1297.5 - 1768.9 1859.9 1454.7 - 2218.0 

IQR = inter quartile range; for abbreviations of proteins see Supplementary Table 1. 


