ulated by differential binding of repressor proteins to the
promoter!2-14, Numerous mutations in this gene have been
described in association with pseudoachondroplasia and
multiple epiphyseal dysplasia, conditions associated with
precocious OA!2, Mutant COMP does not undergo normal
degradation or secretion and is retained, along with other
matrix components, such as type IX collagen and aggre-
can, within abnormally enlarged endoplasmic reticulum,
resulting in impairment of chondrocyte function and
enhanced apoptosis!?!3, The relationship between these
observations and clinical features of skeletal dysplasias
can be conjectured, but the relationship to OA pathology
remains elusive,

In summary, serum COMP has potential use as a bio-
marker of OA, but ethnic and gender differences must be
considered in derivations of standards for this marker.
Elevations in this marker have been associated with OA
presence and severity and can predict OA progression.
Certain therapies aimed at disease modification in OA and
RA can influence serum COMP levels, which in turn reflect
cartilage damage. Further clinical and longitudinal study of
ethnic and other variation in serum COMP, and its associa-
tion with OA load, symptoms, and functional status, will be
important. This, in conjunction with basic research into the
genetics of COMP regulation, its function, as well as mech-
anisms behind its association with OA, will be critical in
determining where measurement of serum COMP fits in the
complex array of potential biomarkers for epidemiologic
studies, clinical trials, and ultimately, clinical application for
treatment and prevention of OA.
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RELATIONSHIP BETWEEN SYMPTOMS AND
STRUCTURAL CHANGE IN OSTEOARTHRITIS:
WHAT ARE THE IMPORTANT TARGETS FOR
THERAPY?

Paul A. Dieppe

What Is Osteoarthritis? OA can be defined as a condition of
synovial joints characterized by focal areas of damage to, or
loss of, articular cartilage, associated with new bone forma-
tion at the joint margins (osteophytes), changes in the sub-
chondral bone, and variable degrees of mild synovitis and
capsular thickening. This is a structural definition.

The pathology, if severe enough, is reflected by radio-
graphic changes that include joint space narrowing (due to
loss of volume of articular cartilage) and osteophyte forma-
tion, Epidemiological studies of OA rely on radiographic
definitions and, therefore, on structural change. Such studies
make it clear that the pathology we call OA is common,,is
associated with mechanical insults to joints, and is strongly
age-related. It can occur in any synovial joint in the body but
is common in only a few.

Musculoskeletal symptoms in older people. Regional mus-
culoskeletal symptoms are common in older people — par-
ticularly chronic, use-related pain, gelling of the joints after
inactivity, and a reduced range of joint movement. These are
the symptoms we associate with OA.

There are no validated clinical diagnostic criteria for OA,
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although the widely used American College of Rheuma-
tology classification criteria emphasize age, morning stiff-
ness of brief duration, joint pain related to activity, crepitus
of the joint, and bony swelling!. These symptoms often
localize to joints commonly affected by the structural
changes of QA. This fact, along with the finding that severe
symptoms can be relieved by surgically replacing a dam-
aged joint, have fostered the belief that the structural
changes cause the symptoms. This concept is consistent
with the “medical model” of disease, which assumes that
pathological changes lead directly to the clinical manifesta-
tions of a disease,

However, this medical (OA) model may not be a suffi-
cient explanation for the high prevalence of chronic region-
al musculoskeletal pain in older people. Biopsychosocial
models and their variants have been thought to be more
appropriate than medical models for many other types of
chronic pain, including fibromyalgia?, and there is good evi-
dence that psychosocial factors affect the symptoms
described above3, Further, as argued below, it may be that
the structural changes of OA are not a direct cause of pain,

The relationship between radiographic evidence of structur-
al change and symptoms. Most studies of OA are based on
the premise that structural changes cause symptoms. The
starting points are either radiographic abnormalities (in
community-based studies) or symptoms (in patient-based
studies) and associations between the 2 are sought.
However, critical analyses of the community-based data
suggest that structural change, as defined by radiographic
abnormality, is at best a weak risk factor for pain or disabil-
ity. The first seminal observation in this field came from
John Lawrence and colleagues?, who carried out a popula-
tion study in the North of England in which joint site-spe-
cific pain was related to presence of radiographic changes;
the striking observation from this study was that many peo-
ple with severe structural change were asymptomatic. Most
subsequent observations have focused on the knee joint
alone, rather than on other joints, as this is the most frequent
site of pain and cause of disability associated with OA. At
this joint site Lawrence’s findings have stood the test of
time.

The data led Hadler to write an article in 1992 with the
title, “Knee Pain Is the Malady, Not Osteoarthritis™, in
which he observed, “The epidemiology of osteoarthritis and
the epidemiology of pain have little in common — not noth-
ing in common, but surprisingly little.” Hadler went on to
outline the problem faced by doctors constrained by their
medical model of disease with the observation: “What
physician can see an osteophyte on an x-ray without infer-

‘ring that it reflects the process that is causing the knee to
hurt?”. T agree with Hadler.

Problems arise when we try to squeeze an illness into a
disease when the data do not support such an approach
(Figure 5). I have little to add to Hadler’s comments of 13

years ago, except to gloss them with some additional, more
recent data, For example, in the late 1990s, Creamer,
Hochberg, and colleagues published several articles about
the determinants of pain in OA, based on analyses of data
from the Baltimore Longitudinal Study of Aging’, They
found, as have others, that psychosocial factors were impor-
tant, and concluded that while structural joint damage pre-
disposes to pain, the severity of the joint damage bears little
relationship to the severity of the pain.

So, we must conclude that structural damage, as defined
by radiographic changes consistent with pathology of OA, is
only a weak risk factor for symptoms, and that the severity
of the structural damage has little to do with the severity of
symptoms. The data also show that psychosocial factors are
important determinants of symptoms, suggesting that the
biopsychosocial model is more appropriate than the medical
model as a basis for exploration of this problem. However,
we must add at least 3 caveats to this conclusion:

1. The conclusion is based on a surrogate marker of struc-
tural change, i.e., the radiograph. We know. this to be an
insensitive reflection of the degree of structural change. In
addition, because it is poor at imaging soft tissues, radio-
graphy may not image those aspects of the pathology that
are most important to the pain. Maybe MRI will do better.
2. Nearly all the data concern the knee joint. Similar studies
have not been done with OA at other joint sites.

3. Most studies are cross-sectional, rather than longitudinal.
It could be that OA is only a source of pain when the struc-
ture of the joint is changing.

What causes symptoms in OA? Pain is the dominant symp-
tom of OA. But, as Lawrence showed, OA joint damage
alone is not a sufficient cause of pain. Fifty years after

Disease:

X-ray evidence of _ Ill_nes_sf
structural changes Pain/disability of
of OA in 30% of the type
adults associated with
OA in 15% of

adults

Figure 5. Structural changes of OA are common, as are the symptoms we
agsociate with them. However, the 2 phenomena do not overlap fully.
Structural changes are only one of a number of determinants of the illness
of OA; others include psychosocial factors and comorbidity. We need to
separate the disease from the illness, and stop assuming that the disease is
the cause of the symptoms.
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The Pathogenesis of OA
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Figure 6. Likely pathways in the pathogenesis of both the structural
changes and the symptoms of OA. Changes in joint shape and stability
induce an attempt by the joint to repair damage. This is the “OA process.”
Pain is generated by direct nociceptive mechanisms when the process starts.
In addition, in some people, peripheral and central pain sensitization occurs
so that normal movements become painful. These are the people who devel-
op chronic OA symptoms, which persist even if structural changes stabilize.

Lawrence, we still don’t know why OA is sometimes
painful®, Pain could arise from the synovium (inflamma-
tion), joint capsule (stretching), subchondral bone (raised
intraosseous pressure), periosteum (elevation by osteophyte
growth), or periarticular tissues (secondary to altered bio-
mechanics of the joint). There are some data to support
each of these hypotheses, but it is likely that in different
individuals different types of tissue damage are important,
perhaps, in part, explaining the heterogeneity of the clinical
condition.

Recent data suggest that another important mechanism
may be operating in patients with OA — sensitization of the
nociceptive pathways, resulting in pain with normal move-
ment of the joints’. If this is the case it may be that the OA
process generates pain only initially, after which the
joint/pain pathways are sensitized to pain in some patients,
explaining the chronicity of the symptoms in some, but not
all, of those with joint damage (Figure 6).

So, what are the important targets for t herapy? If we accept
the primacy of some of the data summarized above, efforts
to treat OA that focus on structural change alone are likely
to be misplaced. The findings suggest we need to focus on
other aspects as well, including:

» Biomechanical abnormalities that lead to joint damage

o Processes that initiate both joint damage and sensitiza-
tion to pain

» Psychosocial factors that are determinants of symptom
severity

In short, future management of QA should concentrate on

the control of pain and on pain sensitization and disability in
older people, without worrying about the type or severity of
joint damage. That is not a new conclusion?,
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PAIN-RELATED BELIEFS AND AFFECTIVE PAIN
RESPONSES: IMPLICATIONS FOR ETHNIC
DISPARITIES IN PREFERENCES FOR JOINT
ARTHROPLASTY

Laurence A. Bradley, Georg Deutsch, Nancy L. McKendree-
Smith, and Graciela S. Alarcon

In the 2002 Workshop! we described preliminary findings of
our continuing work regarding central mechanisms involved
in pain associated with knee OA. The major premise guid-
ing our work is that our understanding of OA pain, and opti-
mal management of this pain, requires that we attend to fac-
tors that influence the central processing of neurosensory
input from affected joints and soft tissue as well as the fac-
tors that influence disease activity in the joint. We now
describe recent findings concerning 2 factors relevant to the
pain associated with knee OA: (a) pain-related beliefs and
(b) ethnic variations in these beliefs, including expectations
of the outcome of total knee arthroplasty (TKA). The latter
discussion includes a description of a study we have recent-
ly initiated, involving methods for altering the negative
pain-related beliefs that are associated with ethnic dispari-
ties in preferences for TKA.

Pain-Related Beliefs

Numerous investigations have shown that individuval varia-
tions in pain-related beliefs are associated with differences
in pain responses. This discussion focuses primarily on
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