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In contrast to changes in gene expression pattern in the first days of treatment, gene 

expression signatures at a single time point, here at baseline, were not reliable in predicting 

the clinical outcome. Diversities between RA patients on the genetic, molecular and clinical 

level [17] evinced by the presence of autoantibodies (RF, anti-CCP antibodies) [26] probably 

underline the difficulty to predict therapy outcome solely based on pre-treatment expression 

profiles. Eventually, the differences seen in transcriptional responses to etanercept 

administration might either reflect the state or type of the RA disease or describe epi-

/genomic variabilities within the patient’s cohort.  

The reconstructed dynamic network representing responders (figure 3) indicates that not only 

TNFa may play a significant role in the response to TNFa inhibitors such as etanercept. IL6 

related functionalities seem to play a key role in the responder model, while TNFa related 

mechanisms are underscored in non-responders. The functional dynamics of TNFa and IL6 

might be crucial for the outcome of an etanercept therapy. In biological terms, functionalities 

of anti-TNFa responses observed in non-responding in comparison to responding patients 

might emerge due to a differential dynamic regulation of TNFa and of TNFa dependent 

target gene expression possibly also flanked by TNFa  independent mechanisms. Responders 

show complex network functions of cytokines including IL6, IL1, and IL8 mediated activities. 

Once TNFa signals are therapeutically down-regulated, cytokines such as IL6 and IL8 

become visible possibly modulating and eventually attenuating TNF-driven inflammatory 

processes. This observation is in line with reports on the pleiotropic / antiinflammatory 

actions of IL6 [27] that demonstrated the role of endogenous IL6 in controlling the levels of 

proinflammatory cytokines in acute inflammatory responses. The particular role of IL6 in 

inflammatory conditions such as RA is presently considered in therapeutic interventions that 

target IL6 or its receptor [28].  

Obviously, differential changes in the expression pattern following anti-TNFa  treatment can 

most likely be attributed to the presence of genetic heterogeneities within the group of RA 

patients suggesting the presence of polymorphisms (SNPs) and/or epigenetic differences 

(DNA methylation patterns) in the identified genes. These polymorphisms, found in 

regulatory gene elements of central cytokines or downstream cascades, or the combination of 

SNPs as well as other types of genetic variations within these differentially regulated or 

associated genes such as copy number variations (CNV), might possibly turn out to be 

responsible for mediating therapeutic responses as observed. This hypothesis is supported by 

findings that some population differences in gene expressions are attributable to allele 

frequency differences, in particular at regulatory polymorphisms [29].  






