
 

 
www.imorphics.com Copyright © 2015 imorphics 

 

Precision. Insight. Innovation 

1 

 

Presented at the EULAR Annual Congress 2015 

Effects of TOFACITINIB on MRI Endpoints in METHOTREXATE-Naive Early 
Rheumatoid Arthritis: A Phase 2 MRI Study With Semi-Quantitative and 

Quantitative Endpoints. 

Philip G. Conaghan1, Mikkel Østergaard2, Michael A. Bowes3, Chun Wu4, Thomas Fuerst4, Désirée 
van der Heijde5, Paweł Hrycaj6, Zhiyong Xie7, R. Zhang7, Brad T. Wyman7, John Bradley7, Koshika 

Soma7, Bethanie Wilkinson7  

1 Leeds Institute of Rheumatic and Musculoskeletal Medicine, University of Leeds, Leeds, UK, 2 
Copenhagen Center for Arthritis Research, Copenhagen University Hospital at Glostrup, Glostrup, 

Denmark, 3 imorphics Ltd, Manchester, UK, 4 BioClinica Inc, Newark, United States, 5 Leiden 
University Medical Center, Leiden, Netherlands, 6 Poznan University of Medical Sciences, Poznan, 

Poland, 7 Pfizer Inc, Groton, United States  

 

Background: Inflammation of the synovium and in particular the bone marrow, as assessed by 

magnetic resonance imaging (MRI), have been identified as prognostic indicators of structural joint 

damage in patients (pts) with rheumatoid arthritis (RA). Tofacitinib is an oral Janus kinase inhibitor for 

the treatment of RA. Inhibition of structural damage has been shown using conventional radiography 

in pts receiving tofacitinib for moderate to severe RA.[1,2] 

Objectives: To explore the effects of tofacitinib, with or without methotrexate (MTX), on a range of 

sensitive MRI endpoints. 

Methods: This was an exploratory, Phase 2, randomised, double-blind, parallel group, multicentre 

study (A3921068; NCT01164579) in MTX-naive adults with early active RA (duration ≤2 years) and 

evidence of clinical synovitis in an index wrist or metacarpophalangeal (MCP) joint. Pts were 

randomised 1:1:1 to receive tofacitinib 10 mg twice daily (BID) + MTX, tofacitinib 10 mg BID + placebo 

(PBO) or MTX + PBO, for 1 year. MRI endpoints in the wrist and MCP joints were assessed using 3 

methods: OMERACT RAMRIS; a novel automated method quantifying RAMRIS components using 

Active Appearance Modelling (RAMRIQ; Imorphics UK); and dynamic quantitative MRI (Dynamika, 

UK). Evaluable pts were assessed using a mixed effect model for repeated measures to evaluate 

endpoints (statistical significance at 10% [2-sided] level). Scoring was performed by one centralised 

reader blinded to time point and treatment. 

Results: Of 109 pts randomised and treated, most were female and Caucasian. Disease duration 

was consistent with early RA (mean: 0.6–0.8 years). Mean age, disease activity and MRI evaluations 

were similar across treatment groups at baseline (BL). More pts from the tofacitinib + MTX and 

tofacitinib + PBO groups completed the study (n=28, n=27, respectively) vs MTX + PBO (n=21). Mean 

BME improvements, measured with RAMRIS and RAMRIQ only, were statistically greater in both 

tofacitinib groups vs MTX + PBO at M3, M6 (primary; RAMRIS) and M12. Synovitis improvements 

were observed in all groups; numerical improvements were observed in both tofacitinib groups vs 

MTX + PBO with RAMRIS, but statistically significant differences were observed for both tofacitinib 

groups across time points with the more sensitive RAMRIQ, which was consistent with dynamic MRI 

findings (Table 1). Significantly less erosive damage was seen using RAMRIS and RAMRIQ in both 

tofacitinib groups vs MTX + PBO at M6 and M12 (Table 1). 

Conclusions: These results provide consistent evidence using 3 different MRI assessment 

technologies that tofacitinib treatment leads to early reduction of inflammation and lack of progression 

of structural damage. 
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Table 1 - Change in quantitative and RAMRIS measures. chi-sq = Chi-square; ln = 
natural logarithm; LR = likelihood ratio test; sqrt = square root. *Random slopes model 
compared to unconditional means model  
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