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Table 1.  Primary outcome and events at 10 years: univariate analysis

 Total study population (n=608) Without GC With CG P Value

Primary outcome 95 (15.6%) 24 (11.4%) 71 (17.9%) 0.035
Death 10 (1.6%) 1 (0.5%) 9 (2.3%) 0.103
Cardiovascular diseases 18 (3%) 3 (1.4%) 15 (3.8%) 0.177
Severe infections 35 (5.8%) 5 (2.4%) 30 (7.6%) 0.009
Fractures 32 (5.3%) 15 (7.1%) 17 (4.3%) 0.137

Table 2.  Time-dependent relationship between glucocorticoids treatment 
and risk of events estimated by hazard ratio

Time (Months) Hazard Ratio (95% CI)

12 0.46 (0.23 - 0.90)
24 0.62 (0.36 - 1.08)
36 0.83 (0.52 - 1.33)
48 1.12 (0.73 - 1.72)
60 1.52 (0.96 - 2.40)
72 2.05 (1.19 - 3.52)
84 2.77 (1.44 - 5.34)
96 3.74 (1.69 - 8.26)
108 5.05 (1.98 - 12.91)
120 6.83 (2.29 - 20.35)

Figure 1.  Time-dependent relationship between glucocorticoids treatment and risk of events 
estimated by hazard ratio (HR)

Conclusion: This 10-year analysis of the ESPOIR cohort supports a dose and 
time-dependent impact of very low-dose GC treatment in early RA, with a long-
term high risk of severe outcomes.
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Background: Tumor necrosis factor inhibitors have revolutionized the treatment 
of rheumatoid arthritis (RA). However, only about 50% of the patients respond 
well to TNF inhibitors. Therefore, markers that predict response to TNF inhibitors 
are valuable. Previously we demonstrated that central nervous system (CNS) 
response to nociceptive stimuli, measured by fMRI of the brain as blood oxygen 
level dependent (BOLD) signals, decreases already after 24 hours of anti-TNF 
administration a higher pre-treatment BOLD signal volume seems to predict 
clinical response to treatment with certolizumabpegol (CZP) 1,2. We therefore 
hypothesized that the baseline volume of BOLD signal in the CNS could predict 
anti-TNF treatment response.
Objectives: To perform a randomized placebo controlled trial in active RA 
patients to test the effect of TNF inhibition on arthritis induced pain activ-
ity in the brain and to test whether patients with high-level RA-related brain 
activation react differently to TNF-inhibitors than patients with low-level brain 
activation.
Methods: Adult RA patients fulfilling the 2010 ACR/EULAR classification crite-
ria with a DAS28>3.2 receiving stable DMARD treatment for at least 3 months 
were eligible. Patients underwent the first fMRI at screening measuring BOLD 
signal upon MCP joint compression and were stratified into low (< 700 units) and 
high (>700 units) voxel counts. Then patients were randomized to CZP or pla-
cebo with a 2:1 ratio. The second and third fMRI were performed after 12 and 24 
weeks, respectively. Control stimulation was done by measuring brain activation 
after non-painful finger tapping.
Results: 156 RA patients with moderate-to-high disease activity participated in 
the study. In the finger tapping control, fMRI showed no significant changes in 
BOLD signal in the CZP-L and CZP-H arms, but a slight but significant decrease 
(p=0.043) was observed. After joint compression, the CZP-L group showed sig-
nificant increase in the BOLD signal volume (p=0.043) in fMRI-2 as compared to 
fMRI-1 with no further significant changes. In contrast, in the CZP-H group, the 
BOLD signal volume significantly decreased (p=0.037) in fMRI-2 and continued 

Fig 1.  BOLD fMRI responses to painful stimulation
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to decrease further, p=0.007. No significant changes were observed in the pla-
cebo arm over time.
Conclusion: TNF inhibition improves arthritis-related brain activity in the sub-
group of RA patients with high baseline BOLD activity in the fMRI.
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Background: Protein-arginine deiminase (PAD) 4 enzymes play a central role in 
the pathogenesis of rheumatoid arthritis (RA) and represents an antigenic target. 
Among the five known family members (PAD1, PAD2, PAD3, PAD4 and PAD6), 
only PAD2, PAD3 and PAD4 have been described to have autoantigenic proper-
ties. Furtheremore, very little is known on the the isotype usage of these autoanti-
bodies. Understanding the molecular basis of the anti-PAD antibody reponse has 
the potential to open novel approaches for precision medicine in RA.
Objectives: The objectives of this study were to screen for the presence of anti-
bodies to the five PAD family members and to evaluate the isotype usage of the 
anti-PAD4 response in RA.
Methods: First, we developed a panel for the detection of anti-PAD IgG based 
on a particle-based multi-analyte technology (PMAT), that utilized paramagnetic 
particles coupled with the different human recombinant PAD proteins (PAD1, 
PAD2, PAD3, PAD4 and PAD6) and anti-human IgG conjugate. This panel was 
used to test sera from RA patients (n=33) and non-RA controls (n=36). The con-
trols were comprised of apparently healthy individuals (n=10), and patients with 
infectious diseases (n=10), systemic lupus erythematosus (n=7), systemic scle-
rosis (n=9) and Sjogren’s syndrome (n=1). Next, the PAD4-coupled beads were 
tested with anti-human IgM, IgA and IgG conjugates on an extended cohort of 
RA patients (n=62) and the same non-RA controls.
Results: All five anti-PAD IgG (Figure 1) demonstrated the ability to discrimi-
nate between RA patients and controls. At greater than 90% specificity, anti-
PAD4 IgG, followed by anti-PAD3 IgG, showed the best diagnostic performance. 
Significantly higher levels of the five antibodies were observed in RA vs. con-
trols (p-values of 0.0041, <0.0001, 0.0014, 0.0039, and 0.0140 for anti-PAD1, 
2, 3, 4 and 6, respectively). Significant correlation was observed between all 

the antibodies, with the highest between anti-PAD1 and anti-PAD4 (Spearman´s 
rho=0.87, p<0.0001) and the lowest between anti-PAD4 and anti-PAD2 (Spear-
man’s rho=0.38, p=0.0015) and anti-PAD4 and anti-PAD6 (Spearman’s rho=0.38, 
p=0.0011). While principal component analysis (PCA) (Figure  2) showed an 
association between all anti-PAD antibodies, there was further discrimination 
that displayed closer association between anti-PAD1, 3 and 4 on one hand, and 
between anti-PAD2 and 6. For the extended testing of anti-PAD4 with IgG, IgA 
and IgM, all three isotypes were identified in the sera of RA patients. Higher 
levels of the three isotypes were observed in RA patients with erosive disease 
when compared with the patients without erosion, but this association was only 
significant for anti-PAD4 IgA (p=0.0086).

Figure 1.  Receiver operating characteristics (ROC) analysis of the discrimination between 

rheumatoid arthritis (RA) and controls of IgG to protein-arginine deiminase (PAD) 1, PAD2, 

PAD3, PAD4 and PAD6. The area under the curve (AUC) values are shown in brackets for each 

biomarker.Abbreviations: TPF: true positive fraction; FPF: false positive fraction

Figure 2.  Two dimensional principal component analysis (PCA) plot of the anti-PAD levels in 

RA patients (n=33) and controls (n=36). Anti-PAD1, 3 and 4 have the main contribution to PC1, 

which explains 51.7% of the variance, and anti-PAD2 and 6 to PC2, that represents 20.8% of 

it.Abbreviations: PC: principal component
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