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Editorials

Not just loading and age: the dynamics of
osteoarthritis, obesity and inflammation

Body fat is not an inert structure

besity is a well recognised risk factor for osteo-
Oarthritis (OA).! It is commonly believed that

obesity affects joints through loading. However,
there must be additional mechanisms since, for decades,
obesity has been known to be a strong risk factor for hand
OA. Given that we do not walk on our hands, an effect
of obesity through loading of the joints cannot be the
whole explanation. An understanding of the potential
mechanisms by which obesity affects joints is important
for optimising the treatment and prevention of OA.

Work over the past decade using magnetic resonance
imaging has enabled the assessment of factors affecting
joints across the spectrum of the disease, from normal
asymptomatic joints to symptomatic OA.! This has made
it possible to examine the effect of obesity on joints,
and to untangle the issue of whether obesity causes
OA or whether OA-related pain causes obesity through
modification of lifestyle behaviours and consequent
weight gain. This work has shown that obesity is a
causative factor in the development of OA, with increased
weight being associated with early articular cartilage
damage, well before symptoms develop.' Obesity is an
important risk factor for OA across a wide range of joints,
including hands, back, hip and knee.

Having established the importance of obesity as
a causative factor for OA, it is important to consider
potential mechanisms and to recognise that measures
of obesity, such as weight and body mass index,
have limited usefulness because they do not provide
information regarding body composition. For example,
body composition may be very different in two men with
an identical body mass index of 30 kg/m? one may have
a very high proportion of muscle, while the other may
have a very high proportion of fat. Several studies have
examined the effect of body composition, particularly
fat mass, on joint health.! A large body of evidence has
shown that an increase in fat mass is associated with
pre-clinical OA.! Increased fat mass is also associated
with faster loss of knee cartilage and an increased
likelihood of joint replacement. An increase in fat mass
is also associated with more back pain and disability?
and foot pain.®

The findings that increased fat mass is associated
with early through to late OA, independent of obesity,
suggest that the effect of obesity on the joint may be via
metabolically driven inflammation. It is well recognised
thatbody fat is not an inert structure but rather a highly
metabolically active tissue that produces inflammatory
molecules, including cytokines and adipokines, that
have been shown to damage joints.* Circulating levels

of inflammatory cytokines® and low-grade synovitis
are associated with cartilage loss.® Higher levels of
the adipokine leptin are also independently related
to increased cartilage loss, suggesting a systemic
mechanism for the effect of obesity on knee cartilage.’
Thus the old paradigm of OA being a degenerative, wear-
and-tear disease of older age, and not an inflammatory
disease, has been challenged.

So what are the implications of these findings? For
weight-bearing joints, as obesity affects joints through
both mechanical loading and metabolically driven
inflammation, the effects are synergistic; the joint that is
being loaded, rather than being healthy, is also subjected
to low-grade inflammation — a double “hit”. Thus if
a patient is carrying 20 kg extra weight, they are not
carrying 20 kg of inert fat. The individual is carrying 20 kg
of metabolically active tissue that is not only overloading
the joint, but also producing inflammatory molecules
resulting in a more vulnerable joint being loaded. The
inflammatory mechanisms may also contribute to some
of the obesity-related risk for non-weight-bearing joints.

The inflammatory mechanism for obesity-related damage
to joints highlights the importance of preventing obesity
in early life to avoid early joint damage. Such damage
sets up a vicious cycle of further joint damage through
both inflammation and loading. It may also contribute to
the increased risk of cardiovascular disease seen in those
with OA’ Preventing early weight gain is potentially
a more achievable and effective option than weight
loss in later life.”® Once disease is established, weight
maintenance may be a more feasible goal than weight
loss for minimising pain and structural progression in
joints such as the knee."” With our increasingly obese
population and its associated burden of osteoarthritis,
novel therapies aimed at targeting inflammatory
pathways warrant further investigation.
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