Common Denominators of Inflammatory Joint Diseases

HANI EL-GABALAWY

ABSTRACT. Inflammatory joint diseases (IJD) are a heterogeneous group of disorders whose primary pathologic target is
articular and periarticular tissue. Although each form of 1JD is clinically distinct, these disorders share a
number of common clinical, epidemiological, and pathogenetic elements. In all cases, there is a complex inter-
action between genetic and environmental factors that serves to initiate the process, and likely, there is a dif-
ferent set of interactions to perpetuate the arthritis, as well as determine the destructiveness of the process.
There are a number of intervention checkpoints common to all forms of IJD. These include pri-mary pre-
vention by identifying populations at risk and environmental triggers; prevention of persistent syn-ovitis,
articular damage, and functional disability; and restoration of function. Research and innovation directed at
each of these key intervention checkpoints will improve the care of these disorders, and ulti-mately save valu-
able health care resources. (J Rheumatol 2005;32 Suppl 72:3-6)
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Inflammatory joint diseases (IJD) are a group of idio-
pathic systemic disorders that feature articular inflamma-
tion as the primary clinical and pathologic process. These
include rheumatoid arthritis (RA), several forms of juve-
nile idiopathic arthritis (JIA), and the spondy-
loarthropathies, the latter group including psoriatic
arthritis (PsA), ankylosing spondylitis (AS), reactive
arthritis (ReA), and enteropathic arthritis (EA). Each of
these disorders is characterized by typical clinical features
that are used in clinical practice to place patients into
diagnostic categories, and in turn to develop a manage-
ment program. Classification criteria sets have been
developed for the most common of these disorders'?.
These criteria sets are of more value for clinical studies
than for establishing clinical diagnosis. It is important to
note that patients presenting to early arthritis clinics with
symptoms of joint inflammation often cannot be classi-
fied into any of these criteria sets, and are typically
labeled as having undifferentiated arthritis’*. Despite the
clinical differences between the various forms of 1JD,
there are also a number of common characteristics, as
summarized in Table 1.

The etiology of most forms of 1JD is not known, and
the pathogenesis is incompletely understood.
Notwithstanding this incomplete understanding, the
pathogenesis of all forms of 1JD incorporates 3 interre-
lated processes: an immune response, an inflammatory
response, and an articular response (Figure 1). The
degree to which each of these processes contributes to the
clinical phenomenology continues to be defined, and dif-
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Table 1. Common clinical characteristics of inflammatory joint diseases.

* Onset difficult to predict

* Genetic and environmental factors

* Typical patterns of articular involvement
* Persistent synovitis

» Damage to cartilage, bone, soft tissues

* Variable functional loss and disability

* Systemic and extraarticular inflammation
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fers at different stages of the diseases. For example, the
immune response plays a key role in the initiation and
early stages of ReA, while the mesenchymal response of
the synovial tissue plays a key role in the destructive
phase of RA.

Regulation of the immune, inflammatory, and articular
responses involves a complex interaction between genetic
predisposition and environmental factors. Moreover, this
interaction differs somewhat with each type of 1JD. It is
now well established that the strongest genetic predispo-
sition for most forms of 1JD resides in the HLA locus of
the MHC, attesting to the importance of the immune sys-
tem in the pathogenesis of these disorders. In the case of
the spondyloarthropathies, genetic susceptibility is asso-
ciated with the HLA-B27 allele found in the class I region
of the MHC, while in the case of RA, the susceptibility
lies in the class II region, with certain alleles of the
HLA-DRBI locus conferring the risk. Other MHC loci
that confer additional risk are currently being sought’,
and a host of non-MHC loci have also been identified in
whole-genome scans in RA and AS%7.

Although equally important, the environmental sus-
ceptibility factors have been more difficult to define for
each form of 1JD. In the case of ReA, the role of specif-
ic microbial agents in triggering articular inflammation is
now well established. In contrast, a role for microbial
agents in RA has been difficult to demonstrate repro-
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Figure 1. Common pathogenetic elements of inflammatory joint
diseases.

ducibly. Interestingly, it would appear that one of the
strongest environmental factors involved in RA is smok-
ing®. The mechanisms involved in this predisposition are
presently unknown. A role for diet in modulating the
inflammatory response has also been described, with
omega-3 fatty acids having modest but definite antiin-
flammatory effects®. Finally, a role for mechanical factors
in modulating the cellular and molecular responses of
articular cartilage is currently an area of active investiga-
tion.

Arguably the most important common pathogenetic
element in all forms of IJD is the development of per-

injury, inflammation

lymphoid neogenesis

acute synovitis

sistent synovitis. In clinical practice, the presence of syn-
ovitis in one or more joints as evidenced by pain,
swelling, and stiffness is the earliest clinical manifestation
of 1JD. In the case of spondyloarthropathies, axial
inflammation is typically present, along with a predilec-
tion for enthesitis. For the most part, the early synovitis
is nonspecific in these disorders, and detailed histopatho-
logic studies have generally not discriminated between the
various forms of 1JD (reviewed in').

It has long been proposed that the initiation of RA and
other forms of IJD likely involves presentation of an
arthritogenic antigen to T cells. Despite extensive investi-
gation, to date, such an antigen has not been identified in
any form of 1JD, with the possible exception of some
cases of ReA. An alternative hypothesis based on the cur-
rently available data suggests that the early events in most
forms of IJD involve a nonspecific inflammatory
response mediated primarily by elements of the innate
immune system. An important role for adjuvants in this
process has been established in animal models. Although
it remains challenging to explain the localization of such
nonspecific inflammatory responses to the synovium,
animal models such as adjuvant arthritis suggest that this
can easily be achieved in genetically susceptible strains
(individuals).

A key event in the pathogenesis of 1JD is the transition
from early, nonspecific synovitis to persistent, chronic
synovitis that in many individuals lasts a lifetime. A study
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Figure 2. Histological sample showing progression of synovitis in inflammatory joint diseases.
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Figure 3. Points of intervention in inflammatory joint diseases.

of synovial histopathology in a US National Institutes of
Health cohort of early synovitis patients examining pre-
dictors of persistence and remission showed that lym-
phoid neogenesis and proliferation of mesenchymal/stro-
mal elements in the synovium were the most predictive of
persistent synovitis® (Figure 2). Interestingly, the presence
of lymphoid neogenesis in the synovium was highly asso-
ciated with the presence of RA autoantibodies in the
serum, including rheumatoid factor (RF), anticyclic cit-
rullinated peptides (CCP), and anti-Sa.

INTERVENTION CHECKPOINT IN INFLAMMA-
TORY JOINT DISEASES
As shown in Figure 3, there are a number of intervention
checkpoints that are common to all forms of IJD. The
first, and certainly the most ideal from an epidemiologic
and healthcare delivery point of view, is primary preven-
tion. This strategy has recently gained momentum with
the report that RA associated autoantibodies such as RF
and anti-CCP can in some cases be detected in the serum
of patients years before the onset of clinical symptoms!!.
Thus, it is at least theoretically possible to identify “at-
risk” cohorts of individuals in whom to test novel pro-
phylactic strategies such as peptide or T cell vaccination.
The next checkpoint is the prevention of persistence,
once early synovitis has been detected. This strategy is
critically dependent on very early detection of synovitis,
likely within a number of weeks from the onset of clini-
cal symptoms. The establishment of national and inter-
national networks of early arthritis clinics would provide
the best basis for undertaking such an initiative.
Currently, a large international protocol, DINORA
(Definitive Intervention in New-Onset Rheumatoid
Arthritis), has been proposed to test the hypothesis that

very early intervention can indeed produce long-lasting
remissions or even cure.

Once persistent synovitis is present, the next check-
point is the prevention of joint damage. Although a num-
ber of strategies have been developed to accomplish this,
it is clear that prevention of articular damage occurs pre-
dictably only when a state of clinical remission, or as
close as possible to it, is achieved. Moreover, a number of
lines of evidence suggest that the inhibition of tumor
necrosis factor-alpha (TNF-a) may be particularly
important in inhibiting the development of erosive dam-
age in RA, and possibly other forms of 1JD'%!3, This may
relate to the central role that TNF-a plays in osteoclasto-
genesis. Taken together, these observations suggest that
early access to aggressive therapies is of major impor-
tance in preventing articular damage in 1JD.

The final intervention checkpoint, once irreversible
articular damage has occurred, is to prevent loss of func-
tion and disability. The multidisciplinary “rheumatology
team,” which typically brings together rheumatologists,
orthopedic surgeons, physiotherapists, occupational ther-
apists, nurse clinicians, and other professionals, has
proven to be an effective approach to the prevention of
disability and the maintenance of function in patients
with 1JD. It should be noted that evidence for the effec-
tiveness of nonpharmacological interventions in improv-
ing outcomes of 1JD is lacking, and high quality research
is needed in this area.

Joint arthroplasty has arguably been the single most
important advance in reversing the disability caused by
1JD. Canadian health services research has revealed dis-
parities in the access to these procedures, the causes of
which are not clear'®. Further investigation in this area,
and in the area of health disparities in general, is also
much needed.

CONCLUSIONS

Inflammatory joint diseases pose a challenging problem
for healthcare delivery because of their unpredictable
onset, variable outcome, and their tendency towards a
progressive, disabling course in a substantial number of
cases. There are multiple checkpoints for intervention in
these disorders. A research agenda focused on early
detection and on the development and testing of innova-
tive therapeutic strategies holds the best promise of pre-
venting disability, damage, and persistence.
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