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This talk will focus on Rheumatoid Arthritis (RA), which is the most common form 
of chronic inflammatory arthritis. There is considerable disease heterogeneity in 
RA, the basis of which is not well understood, but this fact confounds clinical 
practice and research. RA is a systemic disease and manifestations such as 
fatigue and anaemia are common. However, synovial joints are usually the most 
dramatically affected site in RA and bear the brunt of a sustained inflammatory 
response. This causes chronic joint pain and stiffness and may eventually lead to 
joint damage and destruction, with associated disability for the patient. RA is also 
associated with co-morbidities such as osteoporosis, vasculitis, atherosclerosis 
and lymphoma. More severe RA reduces life expectancy, largely due to 
accelerated atherosclerosis (1). RA is often associated with depression, family 
and social dysfunction and work disability.   In Australia, it is estimated that direct 
and indirect costs of RA exceed $3.2 billion annually.  
 
RA is thought to be an immunologically mediated disease. Genetic analysis 
shows the major association of RA is with the major histocompatability (MHC) 
region. However, to date RA has evaded simple immunological explanation and 
RA has features suggesting involvement of both the innate and adaptive immune 
systems. RA is associated with certain MHC Class II alleles, but the antigen(s) 
presented to CD4+ T cells is unknown. Rheumatoid factor is an autoantibody, but 
recognises the Fc region of immunoglobulin, rather than a joint specific antigen. 
Recently, antibodies to peptides containing post-translationally modified amino 
acids have been found in RA. These modified proteins might be generated at 
sites of inflammation and therefore be recognised as foreign by the immune 
system, perhaps providing a link between inflammation and autommunity. In 
contrast to continuing controversies in understanding the role of adaptive 
immunity in RA, a great deal is now known about the synovial microenvironment 
in RA. RA is associated with a mixed leucocytic infiltrate into the synovial lining 
and joint space, widespread cellular activation, tissue damage and tissue 
remodelling. There is sustained over-production of an array of inflammatory and 
destructive mediators, including eicosanoids, cytokines, chemokines and 
metalloproteinases (2,3).  
 
Current pharmacological therapy for RA largely evolved empirically and has 
typically been evaluated in patients with established disease. Non-steroidal anti-
inflammatory drugs provide short term relief from inflammatory symptoms in RA, 
but do not alter underlying disease activity. The same is probably true for 
corticosteroids, although some data suggests high dose steroids given early in 



disease may help induce remission. Agents such as gold salts, sulphasalazine, 
hydroxychloroquine and methotrexate do reduce disease activity, as does the 
more recently introduced agent, leflunomide. Combinations of these drugs are 
more effective than single agents. Few studies have examined the impact of 
aggressive treatment in early RA.  
 
The finding that dissociated RA synovial cells produced cytokines including 
tumour necrosis factor (TNF) without further in vitro stimulation, and that 
inhibition of TNF reduced the production of other cytokines such as interleukin 
(IL)-1 and IL-6, led to the idea that TNF may orchestrate a cytokine heirarchy in 
RA. The potential therapeutic effect of TNF inhibition in vivo was tested in murine 
models of RA and soon led to successful clinical trials in patients with RA. The 
introduction of TNF inhibitors for RA represents the first attempt to treat a chronic 
human disease through sustained and selective inhibition of a single cytokine (4). 
To date, there have been remarkably few side effects. This welcome 
development has brought RA to the forefront of biotechnology, but has also 
raised wider issues with respect to the cost effectiveness of expensive new 
therapies. 
 
Unfortunately, only 50-60% patients with RA respond to TNF inhibitors. This is 
consistent with data from murine models of RA, which show that severe joint 
inflammation can still develop in mice lacking the TNF gene (5).  Synovial tissues 
from these mice reveal messenger RNA for multiple cytokines, which may 
compensate for the lack of TNF. These and other data suggest that mediators 
such as IL-1, IL-6, GM-CSF, complement factor 5 and RANKL are candidate 
drug targets. There is also great interest in identifying the downstream 
intracellular  signaling pathways which may be shared by a number of 
inflammatory mediators. Candidates include the NF-kB (6), MAP kinase and 
JAK-STAT (7-9) pathways. However, inhibition of common intracellular signaling 
pathways may come at the price of increased toxicity. Induction or restoration of 
immunological tolerance to the autoantigen(s) which initiate and may drive RA, 
remains an important goal of research (10-12). B cells and T cell derived 
cytokines such as IL-17 are other emerging therapeutic targets. 
 
We have entered an exciting new era in RA, but one that will pose many 
challenges. As we learn more about the pathogenic components of rheumatoid 
joint disease, even more therapeutic possibilities will emerge. This new 
therapeutic era coincides with other important developments, including the rise of 
medical consumerism, the stringencies of evidence-based medicine, the coming 
impact of genetics and increasing concern about the growing costs of health 
care. Our challenges will include improving the ability to stratify patients in terms 
of the risk for severe RA, as early as possible after first presentation; to harness 
the potential of genetic markers for predicting disease severity, disease 
complications and responses to treatment; to evaluate new technologies such as 
joint ultrasound and MRI as end-points in clinical trials and in clinical care.  We 
will also need to develop a much more comprehensive and structured approach 



to the management of RA, including serial joint counts and health related quality 
of life measures, setting education, treatment and rehabilitation goals and 
specifically preventing and treating disease complications (13). All of this will 
probably require a different style of clinical practice, with much greater allied 
health and IT support for Rheumatologists caring for patients with RA.  
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