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Editorial
Should we aim for personalised prevention in individuals at-risk of rheumatoid arthritis?

Kulveer Mankia & Paul Emery
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Leeds Institute of Rheumatic and Musculoskeletal Medicine, University of Leeds and NIHR Leeds

Biomedical Research Centre, Leeds Teaching Hospitals NHS Trust.

Progress in our understanding of preclinical rheumatoid arthritis (RA) has been driven largely by
clinical and laboratory data from prospective cohorts of at-risk individuals. These include large, well-
characterised populations of relatives of RA patients and also auto-antibody positive individuals with
musculoskeletal symptoms (1, 2). More than a decade of observational data from these cohorts has
identified risk factors and biomarkers which are associated with progression to clinical arthritis and
RA. Consequently, risk stratification is now feasible, enabling case selection for preventative

intervention.

How to approach RA prevention is a major contemporary challenge in rheumatology, with important
implications for the other autoimmune diseases. A logical strategy in RA is to extend the ‘early
arthritis model’, where prompt immunotherapy can induce drug free remission in patients with early
clinical synovitis (3). As such, use of immunotherapies in high risk individuals without clinical
synovitis, are being tested. However, some individuals, especially those with a lower absolute risk of
arthritis development may be reluctant to take immunosuppressive drugs, for fear of over-
treatment or side-effects. An alternative and perhaps complementary paradigm would be to target
specific risk factors with more conservative interventions, thus personalising prevention according to

the biological drivers of disease in any given at-risk individual.

One advantage of this more nuanced approach is that different reversible risk factors for anti-
citrullinated protein antibodies (ACPA) and disease progression can already be identified and
targeted. Such risk factors may be influenced by lifestyle modification, and non-pharmacological
health intervention. For example, cigarette smoking is strongly associated with ACPA and the
development of RA; it drives periodontal disease and may also influence the initiation of RA-

autoimmunity at the lung. Periodontal disease is itself more prevalent in at-risk individuals (both
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ACPA positive individuals without clinical synovitis and first-degree relatives of RA patients),
independently of smoking status (4, 5). Periodontal bacteria such as Porphyromonas gingivalis are
capable of citrullination and triggering ACPA production (6, 7). Furthermore, periodontal
inflammation and lung inflammation are detectable in at-risk individuals who have not yet
developed joint inflammation (4, 8). As such, focusing on smoking cessation and/or periodontal
intervention in at-risk individuals who have these risk factors may have multiple benefits; both may
directly prevent disease progression as well as being associated with broader health benefits to the
individual, without the associated risks of pharmacotherapy. Similarly, elevated body mass index
(BMI) and dyslipidaemia have been identified as independent risk factors for arthritis development
in cohorts of at-risk individuals. Addressing these risk factors should also provide broader systemic
health benefits. Achieving behavioural change in the busy clinic environment, however, is associated
with its own set of challenges. Bespoke clinical pathways for at-risk individuals are likely to be

required.

Clinical trials will be required to test whether such personalised approaches to prevention will be
acceptable to at risk individuals and if so, whether they effectively modulate disease progression,
either alone, or in combination with immunotherapy. The most relevant outcomes for such trials are
also a matter for debate; trial end-points should not just be restricted to the development of clinical
arthritis but could also include other important end-points such as absolute risk reduction (how

different is that to reduced development of arthritis) or improvement in symptoms or quality of life.

A future strategy may be to comprehensively assess a panel of risk factors (including reversible
ones) in all at-risk individuals, as well as the overall absolute risk of arthritis in the short and medium
term. In those with low absolute risk of arthritis, targeted risk factor modification in the short and
medium term alone, with close observation, may be the preferred strategy. Absolute risk reduction,
the progression of disease (e.g. development joint involvement on imaging) and/or improvement of
symptoms and quality of life may be the right outcomes. Conversely, in those at high risk (often
subclinical joint involvement already present) (is this aimed at image screening of joints in such high
risk persons), risk factor modification with additional immunotherapy may be more appropriate,
with the objective of short-term arthritis prevention. Advances in the treatment of RA have taught
us that ‘one size does not fit all’ and personalised treatment is now the agreed goal. This lesson

should be applied to RA prevention.
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