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Abstract
The inflammatory arthritides are a diverse group of conditions characterised by joint inflammation
which can lead to pain, deformity and disability. Of these diseases, rheumatoid arthritis (RA) and
spondyloarthritis are two of the most common. While the clinical and demographic features of
these diseases differ, the central role of inflammation in their pathogenesis has allowed the
development of highly effective treatment strategies with wide applicability. These strategies
include the use of biological agents which target the cytokine tumour necrosis factor (TNF), a key
mediator of inflammation. With the advent of effective agents, therapy has become more
aggressive, reducing disease activity and allowing, at least in RA, remission in many patients.
While the array of available effective treatments is extensive, the use of objective measures of
disease activity can guide treatment decisions (treat to target) and lead to improved outcomes.
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Introduction
The inflammatory forms of arthritis are a diverse group of conditions characterised by
inflammation of the joints and adjacent structures as well as systemic manifestations. Of
these diseases, rheumatoid arthritis (RA) and spondyloarthritis are two of the most common.
While the clinical and demographic features of these diseases vary, the central role of
inflammation in their pathogenesis has allowed the development of highly effective
treatment strategies with wide applicability. This article considers recent advances in the
elucidation of disease mechanisms as well as innovations in therapy. Importantly, this article
emphasises the role of objective measures of disease activity in making treatment decisions
and the importance of a ‘treat to target’ strategy to reduce inflammation and damage.

Rheumatoid arthritis
RA is the most common form of chronic inflammatory arthritis. This disease affects women
more than men and occurs in as much as 1–2% of the population [1]. As shown in large
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genome-wide association studies (GWAS), multiple genes can influence pathogenesis
although genes in the major histocompatibility complex have the greatest impact [2]. As in
the case of other autoimmune diseases, susceptibility genes likely determine both specific
and non-specific immune responses, altering the poise of the immune system to promote
autoreactivity. RA affects both large and small joints, the axial as well as peripheral skeleton
and extra-articular organs that include the eyes, heart and skin among others. Like other
chronic inflammatory diseases, RA is associated with a marked increase in the frequency of
cardiovascular disease (CVD), with atherosclerosis becoming a major determinant of
outcome [3].

Pathogenesis
While RA is classified as a form of inflammatory arthritis, synovial pathology suggests a
complex process that transforms the joint into a site of persistent inflammation and tissue
destruction. The normal synovial lining is ordinarily only a few cells thick and is comprised
of fibroblastic cells called ‘synoviocytes’ along with macrophages. With RA, the synovial
lining expands dramatically in association with disturbed synoviocyte growth to form a
structure called ‘pannus’. In this setting, the synovial fibroblast in RA becomes destructive
and produces mediators that degrade cartilage and joints [4].

In addition to synoviocyte proliferation, the joint, including the synovial fluid, displays
intense inflammation that results from the interplay of B cells, T cells, macrophages and
neutrophils, all operating locally to produce cytokines and other pro-inflammatory
mediators. Among these mediators, the cytokine tumour necrosis factor (TNF), a product of
macrophages and other immune populations, can orchestrate the activity of other cells in the
joint, including stimulation of cytokines such as interleukin (IL)-1 [5].

Pointing to a role of autoreactivity in disease pathogenesis, two autoantibodies have major
significance as markers for diagnosis and prognosis: rheumatoid factor (RF) and antibodies
to citrullinated proteins (ACPAs). A RF is an immunoglobulin (Ig)M antibody to IgG. While
considered an autoantibody, RFs may have a physiological function in host defence to
potentiate the activity of IgG antibodies. RFs occur commonly in infectious and
inflammatory diseases, likely reflecting non-specific immune activation. RFs occur in about
80% of patients with RA. Although sensitive markers for diagnosis, RFs are not specific for
RA [1].

In contrast to RFs, ACPAs are highly specific for RA. These antibodies are directed to
proteins containing citrulline, a post-translational modification of the amino acid arginine
that is mediated by the enzyme peptidyl arginine deiminase (PAD). The role of citrullination
is not known, although this modification may result from inflammation. While many
citrullinated proteins are autoantigens, current assays involve a synthetic peptide antigen
called ‘cyclic citrullinated peptide (CCP) ’ whose composition can be varied to increase the
sensitivity of antibody detection. The term anti-CCP is therefore commonly applied to this
serological finding since most assays involve antibody binding to the CCP antigen.
Depending on the assay, the sensitivity of anti-CCP in diagnosing RA approaches that of RF
[6,7].

Studies on the epidemiology of RA indicate a powerful relationship between genetic and
environmental factors, with anti-CCP playing an important role. Thus, these studies indicate
that smoking may be a trigger for disease, perhaps leading to protein citrullination in the
lung because of chronic inflammation [8]. In the presence of certain genes (most
prominently genes encoding the shared epitope in the HLA-DR molecule), citrullinated
proteins may induce anti-CCP autoantibodies which form immune complexes to drive
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immune cell activation and cytokine production. These cytokines can in turn stimulate
fibroblasts to proliferate and activate osteoclasts to degrade bone.

Diagnosis of RA
Current treatment paradigms for RA are based on early therapy to decrease inflammation;
improve patient quality of life; and reduce pain, disability and joint damage. Key to this
paradigm is early diagnosis which, in the clinical setting, is based on the presence of
synovitis, as exemplified by joint tenderness and swelling; the presence of RF and/or anti-
CCP; and non-specific measures of systemic inflammation such as increased sedimentation
rate or levels of C-reactive protein. X-ray evidence of joint destruction includes erosions
and/or joint space narrowing and, while these findings can be characteristic of RA, they
indicate established disease.

These findings form the basis of new criteria for classification which, interestingly, do not
include X-ray findings to increase applicability to early stage disease (Table 1).
Classification is based on a total score [9]. Of these findings, anti-CCP is notable since, in
some patients, the anti-CCP antibodies can precede the development of arthritis, sometimes
by several years [10]. Thus, while anti-CCP is an important diagnostic marker, interpretation
of the finding must be made in the context of the overall clinic presentation.

Radiographs are important in documenting arthritis, with plain radiographs traditionally the
main modality to evaluate joint damage in the routine clinical setting. Plain radiographs can
reveal erosions, which are focal areas of bone loss, as well as joint space narrowing
indicative of cartilage destruction. In early disease, however, radiographs may show only
soft-tissue swelling and juxta-articular osteopenia. Two other radiographic techniques can
provide information to assess arthritis. Magnetic resonance imaging (MRI) allows more
complete visualisation of joint structures as well as adjacent bone marrow. Ultrasound
imaging can also reveal events in soft tissue and bone and, using Doppler flow
methodology, show vascularity of the synovial tissue [11,12].

Principles of RA treatment
The treatment of RA is ideally based on objective measures of disease activity with the goal
of reducing, if not eliminating, inflammation to prevent tissue destruction [13,14]. This
approach has been termed ‘treat to target’ by analogy with other conditions where the
reduction of measures such as blood pressure or cholesterol to a set level is the goal. These
measures are of two kinds: measures of disease activity based on joint counts along with
laboratory markers of inflammation and questionnaires to assess patient functional status.

Of measures of disease activity, the disease activity scores (DAS) provides a simple score
for the intensity of inflammation. While joint involvement of RA is extensive, a commonly
used DAS format involves testing of only 28 joints for tenderness and swelling [15]. Joints
in this count must allow palpation, eliminating from consideration joints such as the hip and
the cervical spine. Furthermore, the 28-joint count does not include the feet, a common site
of RA involvement, since swelling and pain in the lower extremity often occurs in the
general population. To the joint count in the DAS are added a measure of inflammation
(erythrocyte sedimentation rate or C-reactive protein) and a patient global assessment score.
The values are introduced into a formula to provide a score.

In contrast to the DAS and related measures, indices such as the health assessment
questionnaire (HAQ) rely rather on patient reports of functional ability for common
activities of daily life [16]. Each activity receives a score from 0 to 3, with an average
calculated. The HAQ and its derivative versions are easy to complete and encourage patient
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participation in the process. While the HAQ can correlate with other activity measures, it
can be limited with advanced disease when functional disability is fixed.

The range of anti-rheumatic drugs
The therapy of RA involves a wide variety of agents that exert either anti-inflammatory or
immunomodulatory activity. These agents can be either small molecules or large molecules.
The large molecules include biological agents such as monoclonal antibodies and soluble
receptors. These agents can attenuate the signs and symptoms of RA and modify the course
of disease as assessed by radiographic progression of bone erosion and joint space
narrowing. Those agents that can slow or halt erosion are termed ‘disease-modifying anti-
rheumatic drugs’ (DMARDs); sometimes, this term is used for the small molecules as
opposed to the biological agents [17–19].

At present, the treatment of RA involves four classes of agents that can be used alone or in
combination to reduce disease activity as indicated by the DAS (or related index) or the
HAQ (or related index). In clinical trials, imaging is a key part of the assessment; in routine
practice, however, imaging is less commonly used to assess treatment effects since
quantitation of erosions and joint space narrowing can be difficult and requires special skill.
The following are the agents used to treat RA.

(1) Nonsteroidal anti-inflammatory agents (NSAIDs). These agents inhibit the
cyclooxygenase (COX) enzymes and can reduce pain and swelling. Most
available NSAIDs inhibit both COX I and COX II. According to current models,
anti-inflammatory actions relate to the inhibition of COX II while
gastrointestinal side effects relate to inhibition of COX I; an increase in CVD
appears common among all of these agents. Celecoxib is the only NSAID
available in the United States that is selective for COX II. Because of their
cardio-renal effects, NSAIDs are used cautiously for prolonged therapy
especially in older patients. Furthermore, among non-selective COX inhibitors,
gastrointestinal (GI) side effects (bleeding and ulceration) can be significant and
require adjunctive measures such as proton pump inhibitors or H2 blockers to
reduce risk [20].

(2) Glucocorticoids. These agents, of which prednisone is the most commonly used,
have broad anti-inflammatory and immunosuppressive activities that result from
inhibition of key immune signalling systems such as nuclear factor kappa B
(NF-κB). Glucocorticoids are used at widely varying doses both acutely and
chronically to control disease activity. When prednisone is used chronically,
doses usually are in the range of 5–7.5 mg daily. Some regimens for treating
early RA prescribe much higher doses initially (up to 1 mg/kg) to achieve rapid
disease control. In addition to the systemic use of glucocorticoids, intra-articular
steroids can quell inflammation in single joints [21].

(3) Small molecule DMARDs. These agents differ in pharmacological action
although they are all orally active and have immunomodulatory effects; in
general, the actual mode of action of these drugs is not known [17,19]. Of the
group, methotrexate (MTX) has emerged as the preferred orally active agent for
initial DMARD therapy. MTX inhibits the enzyme tetrahydrofolate reductase,
an essential enzyme for purine synthesis and cell growth and division, but it is
used at low doses where expected side effects of cell cytotoxicity such as
cytopenias are minimal. This observation has suggested that MTX reduces
arthritis by another mechanism such as adenosine release from cells [22].
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MTX has become a mainstay of RA treatment and is begun in patients with signs of
persistent disease activity and evidence of poor prognosis such as the presence of erosions
on radiographs. Doses used range from 7.5 mg to 25 mg each week on a single day
although, for some patients, subcutaneous administration may be necessary to achieve
adequate bioavailability. The major side effect of MTX is hepatic toxicity which can be
associated with fibrosis and even cirrhosis. Frequent monitoring of liver function including
albumin is necessary to assess hepatic toxicity and allow dose adjustment [22].

The other small-molecule DMARDs include leflunomide, sulphasalazine,
hydroxychloroquine, azathioprine and cyclosporine. These agents can be used as adjuncts or
substitutes for MTX, alone or in combination [17,19].

(4) Biological or large-molecule DMARDs. The advent of the biological agents has
had a major impact on the treatment RA, with TNF blockers achieving
widespread use frequently in combination with MTX. The TNF blockers include
monoclonal antibodies (infliximab, adalimumab, certolizumab and golimumab)
as well as a soluble receptor (etanercept). These proteins can all bind TNF, a
potent pro-inflammatory mediator, and block its downstream effects. While
these agents are ‘targeted’, the effects of TNF are broad and the step in
pathogenesis that is blocked is not clear [17,19].

Well-performed clinical trials indicate that TNF blockers can improve the signs and
symptoms of RA and can retard radiographic progression. In some studies, these effects are
similar to those of MTX although the effects on radiographic progression appear to be
greater and, depending on the agent, benefits can be achieved more rapidly. Importantly, the
combination of a TNF blocker and MTX produces benefits greater than either alone, with
this combination able to block radiographic progression almost entirely [21–26].

Since many patients with RA can respond well to MTX alone, this agent is still commonly
used before a TNF blocker, reflecting cost considerations and greater experience. The major
side effects of TNF blockers relate to susceptibility to infection, with tuberculosis (TB) a
major concern. Screening for TB is necessary before institution of TNF blockade; for
patients who show skin reactivity indicative of TB infection, evaluation for extent of disease
and treatment with anti-TB therapy is required before beginning a TNF blocker.

At present, four other biological agents have been approved for the treatment of RA. Two
act on cytokines. Anikinra or IL-Ra is a molecularly cloned form of a naturally occurring
inhibitor of the pro-inflammatory cytokine IL-1. While blocking IL-1 should be effective in
RA, the pharmacologic properties of IL-1Ra as a receptor blocker and the necessity for daily
administration of high doses of protein have limited anikinra use; this agent, however, can
be very effective in the treatment of auto-inflammatory syndromes and possibly gout.
Tocilizumab is an antibody to the IL-6 receptor and can block the effects of IL-6, another
potent pro-inflammatory mediator that plays a key role in the acute-phase response [18].

Abatacept is a molecularly cloned product which is a fusion protein of the cytotoxic T
lymphocyte-associated (CTLA)-4 molecule with the Fc portion of IgG. Abatacept can block
the interaction of the surface molecule CD28 on T cells with the surface molecules B7-1/
B7-2, preventing an interaction of T cell with antigen-presenting cells called ‘co-
stimulation’. By contrast, rituximab is a monoclonal antibody that can deplete B cells.
Despite their different modes of action, both abatacept and rituximab are effective DMARDs
and are usually used in patients who have not had an adequate response to other therapies
including a TNF blocker, especially in combination with MTX [18].
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Treatment paradigm of RA
Given the armamentarium of effective agents to treat RA and the ability to use multi-drug
combinations, the number of possible treatments of RA is virtually limitless. In the face of
this variety, head-to-head trials of adequate size have not been accomplished and treatment
remains empiric. Nevertheless, the effectiveness of reducing disease activity by ‘treating to
target’ appears well established [27–29]. In the application of these approaches, two key
issues remain. The first concerns the relative merits of switching drugs as opposed to adding
drugs in face of an inadequate response to a single agent (or even a combination). While
combination therapy can work better than single agents in large clinical trials, this effect
could relate to the benefits gained by the administration of effective agents to a greater
number of patients as opposed to additive or synergistic effects of the combination in
individual patients.

A second question relates to the continuation of therapy once remission is achieved. This
situation is new but has become possible with the availability of so many effective agents.
While in established disease (years duration), continued therapy may be needed to maintain
a treatment response, early disease (less than a year or two) may have a different pattern of
response. There has long been interest in the idea of a ‘window of opportunity’; this
theoretical window represents a time in which therapy can inhibit or even terminate
pathogenetic pathways in RA such that continued therapy is no longer necessary or entails
fewer agents or much lower doses. Perhaps, with early treatment, RA will show long-term
disease quiescence following an initial intensive therapy [30].

Seronegative spondyloarthritis
Seronegative spondyloarthritis encompasses a family of conditions marked by enthesitis,
sacroiliitis and axial inflammatory arthritis, all occurring with increased prevalence in
people with the major histocompatibility marker HLA-B27. Ankylosing spondylitis (AS),
psoriatic arthritis, reactive arthritis and arthritis associated with inflammatory bowel disease
represent the four major defined diseases in this family, which together affect 0.3–0.6% of
the population in Western countries [31,32]. An equally large proportion is thought to have
undifferentiated spondyloarthritis, either as a forme fruste, with isolated or suggestive
manifestations, or early disease not yet advanced enough to meet diagnostic criteria for one
of the more specific conditions [32]. Recent genetic discoveries provide a basis for the
commonalities among diseases in the spondyloarthritis family, and suggest targets for new
treatments distinct from those operative in RA.

Diagnosis of spondyloarthritis
The modified New York criteria are often used in the diagnosis of AS, although they are
formally classification criteria rather than diagnostic criteria. Definite AS by these criteria
requires either unilateral sacroiliitis of grade 3 or 4 or bilateral sacroiliitis of grade 2 or
higher on radiographs, and either inflammatory back pain, limited lumbar range of motion or
reduced chest expansion [33]. Radiographic sacroiliac damage of this degree takes many
years, often more than 10 years, to develop. Because the New York criteria emphasise
chronic changes, they perform very well for classification, with a high specificity for AS.
They perform less well in diagnosis, particularly in early disease, when symptoms of
inflammatory back pain and enthesitis are present but radiographs are normal or minimally
abnormal. The presence of sacroiliac joint inflammation or juxta-articular osteitis on MRI in
many symptomatic patients provides evidence that radiographs can be falsely negative early
in the course of disease, as do studies demonstrating that the severity of sacroiliac
inflammation on MRI predicts subsequent progression to radiographically confirmed AS
[34].
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Recognition of the inadequacy of current classification criteria to describe the full spectrum
of AS in evolution has led to the development of criteria for ‘axial spondyloarthritis’, which
defines AS-spectrum disease without the requirement for radiographically evident
sacroiliitis [35]. (Table 2). Using expert physician’s diagnosis as the gold standard, the
Assessment of Spondyloarthritis International Society (ASAS) criteria for axial
spondyloarthritis had a sensitivity of 0.83 and specificity of 0.84. Testing in additional
cohorts is needed. The clinical features of patients with early axial spondyloarthritis are
generally comparable to those of patients with radiographically confirmed AS, supporting
the view that these are phases of the same disease [36].

Inflammatory back pain is a cardinal feature of spondyloarthritis, and differentiating
inflammatory from mechanical back pain is a key step to the correct diagnosis. In use since
1977, the Calin criteria for inflammatory back pain are met if at least four of the following
features are present: onset before age 40, insidious onset, present for at least 3 months,
morning stiffness and improvement with exercise [37]. In a re-evaluation of symptoms of
inflammatory back pain, Rudwaleit and colleagues proposed the Berlin criteria, to include at
least two of the following: morning stiffness of at least 30 min, improvement with exercise
but not rest, awakening with pain in the latter half of the night and alternating buttock pain
[38]. These criteria are only to be applied to persons aged 50 or younger who have had low
back pain for at least 3 months. These criteria had a sensitivity of 0.70 and a specificity of
0.81 in distinguishing patients with established AS from those with mechanical back pain,
although testing in an independent sample was not done. In addition, because the criteria are
ultimately intended to be used to aide diagnosis, testing in a sample with early
spondyloarthritis is needed to assess their true performance characteristics. A more recent
criteria set, based on expert opinion of the presence of inflammatory back pain, and
validated in an independent sample with a sensitivity of 0.80 and specificity of 0.72,
included four of the following features: onset younger than 40 years, insidious onset,
improvement with exercise, no improvement with rest and pain at night [39]. The large
overlap among the criteria included in different sets suggests that the core features that
characterise inflammatory back pain are agreed upon.

While the above criteria deal with axial disease, some patients with spondyloarthritis have
peripheral arthritis, either predominantly or exclusively. Classification of peripheral arthritis
as due to spondyloarthritis is improved if the onset is before age 45, if arthritis is asymmetric
or involves lower extremity joints, if enthesitis or dactylitis is also present, or if uveitis,
psoriasis, inflammatory bowel disease, preceding infection or HLA-B27 is present [40]. The
Classification Criteria for Psoriatic Arthritis (CASPAR) criteria have become widely
accepted for the classification of psoriatic arthritis, requiring three or more points among the
following for patients with inflammatory arthritis: current psoriasis (two points) or prior
psoriasis (one point) or family history of psoriasis (one point); nail dystrophy (one point);
absence of RF (one point); dactylitis (one point); or new bone formation on hand or foot
radiographs (one point) [41]. The inclusion of the radiographic criteria may reduce the
sensitivity of the criteria in early psoriatic arthritis [42]. Applying these criteria, fewer than
10% of patients with psoriasis develop psoriatic arthritis.

Pathogenesis of spondyloarthritis
Although the aetiologies of the different forms of spondyloarthritis are not known, reactive
arthritis, in which an environmental exposure (e.g., infection with Chlamydia trachomatis) in
a genetically susceptible (HLA-B27 positive) individual leads to immune system activation
as well as inflammation in skeletal and extra-skeletal locations, provides a relevant model.
Potential inciting environmental exposures are less clear in AS and psoriatic arthritis,
although gut or skin infections, perhaps aided by alterations in barrier functions, or abnormal
innate immune responses to commensal microorganisms, are leading contenders. Focus on
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the role of the gastrointestinal tract in the aetiology of AS is supported by the clinical
identity between AS and the axial spondylitis of Crohn’s disease or ulcerative colitis, and
the high prevalence of subclinical inflammatory bowel disease in patients with AS [43].
Patients with AS not uncommonly also have inflammatory bowel disease-associated
antibodies, further supporting the overlap between these conditions [44].

Recent genome-wide association studies (GWAS) in AS have identified 11 gene regions in
addition to HLA-B27 that are associated with susceptibility to AS [45]. The association of
ERAP1 with AS is particularly interesting. ERAP1 encodes the enzyme endoplasmic
reticulum aminopeptidase-1, which functions to trim intracellular peptides to the appropriate
length for loading in the binding groove of HLA class I molecules, including HLA-B27, for
display on the cell surface and presentation to the immune system. The finding that ERAP1
is associated with AS supports the often-challenged theory that HLA-B27 is involved in the
pathogenesis of AS because of its role in antigen presentation.

Three other genes identified in GWAS, IL23R, IL12B and PTGER4, are also interesting
because they regulate molecules involved in the proliferation and survival of Th17 cells.
Th17 cells are a unique class of T-helper cells, named for their ability to secrete IL-17, that
function in host defence by drawing neutrophils to sites of infection; these cells stimulate the
production of TNF-α, IL-6 and granulocyte-macrophage colony-stimulating factor (GM-
CSF) [46]. Serum levels of IL-17 have been reported elevated in patients with AS. Although
more extensive study of the role of Th17 cells in the pathogenesis of AS is needed, the
finding of multiple genetic associations suggests this pathway is likely intimately involved.

IL23R, IL12B, PTGER4 and LTBR-TNFRSF1A genes are also associated with Crohn’s
disease, and IL23R, IL12B and ERAP1 are susceptibility markers for psoriasis, providing a
genetic explanation for the clinical associations between these diseases and AS [47,48].
Th17-associated pathology is abundant in psoriatic skin lesions and the intestines of patients
with inflammatory bowel disease, indicating that the genetic associations have direct
relevance to immune abnormalities and inflammation in these diseases [49,50].

Principles of spondyloarthritis treatment
As in RA, the goals of treatment in spondyloarthritis are to minimise symptoms, improve or
maintain functioning and prevent long-term skeletal damage. Non-pharmacologic treatment
includes education in self-management techniques, back exercises to lessen stiffness and
improve posture and smoking cessation to reduce the chances of respiratory compromise.
Pharmacologic treatment of AS or axial spondyloarthritis is centred on nonsteroidal anti-
inflammatory medication for short-term symptom relief, with analgesics, muscle relaxants
and sedatives used selectively as adjunctive treatments for residual pain, muscle spasm and
sleep disturbance. TNF blockers can be very effective in improving symptoms in patients
who do not respond to, or who are intolerant of, non-steroidal anti-inflammatory
medications. Etanercept, infliximab, adalimumab and golimumab have been shown in
clinical trials to improve symptoms and disease activity, and are approved for the treatment
of AS in North America and Europe. No trials have directly compared the efficacy of
different TNF blockers in axial spondyloarthritis. Some patients can discontinue treatment
without prompt symptom recurrence, but most require reinstitution and continued treatment
with TNF blockers long term. MTX is generally not effective in axial spondyloarthritis.
Sulphasalazine has limited benefit for axial symptoms, but may help peripheral joint disease.

The treatment of psoriatic arthritis and reactive arthritis generally follows the approach
taken for RA. One difference is avoidance of corticosteroids in patients with psoriatic
arthritis, which can be associated with flares of psoriasis when they are discontinued. The
role of antibiotics in the treatment of reactive arthritis remains controversial. Recent trials in
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Chlamydia-related reactive arthritis suggested no benefit from a 4-month course of
doxycycline, whereas a 6-month course of treatment with combinations of either
doxycycline/rifampin or azithromycin/rifampin leads to improvement in most, and remission
in some, patients [51,52].

Despite the widespread use and clinical benefits of MTX in psoriatic arthritis, evidence
substantiating its disease-modifying ability is limited, and based on observational data [53].
By contrast, TNF blockers have been shown to reduce progression of peripheral joint
damage relative to placebo. Effects on spinal damage have not been assessed in patients with
psoriatic arthritis. In AS, the best available evidence suggests that treatment with TNF
blockers for 2 years does not result in appreciable slowing of bone formation in the spine
[54,55]. While these results may indicate that longer durations of treatment or more sensitive
methods of measuring new bone formation are needed, they also raise questions about the
linkage of inflammation and spinal fusion in AS.

Summary
RA and spondyloarthritis are two of the most common forms of inflammatory arthritis,
representing major sources of pain and disability. Despite common features such as
inflammatory arthritis, these diseases differ in serological findings; patterns of disease,
including axial skeletal involvement; and demographic features. Nevertheless, certain
therapeutic agents, in particular, the TNF blockers can be highly effective in both groups of
conditions. In RA, current treatment strategies focus on early therapy with DMARDs, the
regular assessment of disease activity, and the adjustment of therapy to minimise disease
activity and induce remission (treat to target). Current research suggests that, as long as
disease activity in RA is reduced, many different agents, alone or in combination, can reduce
inflammation and decrease damage. In addition to clinical measures of disease activity,
radiographs to assess bone erosion and joint space narrowing can help determine treatment
efficacy and outcome. By contrast, while TNF blockers can effectively reduce symptoms in
spondyloarthritis and increase mobility, a benefit on spinal fusion as measured by
radiography has not yet been established. Future studies will determine biomarkers to allow
selection of treatment strategies and to determine the approach to continued therapy in
patients who achieve clinical remission.
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Practice points

• Remission or at least a state of low disease activity should be the goal of therapy
in inflammatory arthritis.

• Therapy should be instituted as soon as possible in patients with evidence of
persistent disease activity.

• There are many acceptable approaches to therapy as long as disease activity is
monitored and maintained at a low level by ‘treating to target’.

• TNF blockers are effective in the treatment of RA as well as spondyloarthritis.

• Management of inflammatory arthritis requires attention to general health and
evaluation and treatment of co-morbidities to prevent complications such as
CVD and osteoporosis.
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Research agenda

• Research should focus on personalised medicine approaches to determine the
most effective treatment strategies for individual patients.

• Research should determine strategies for the reduction of therapy in patients in
remission and identify biomarkers to assess likelihood of flare.

• In spondyloarthritis, research should determine mechanisms of spinal fusion and
develop approaches to prevent this complication.

Pisetsky and Ward Page 14

Best Pract Res Clin Rheumatol. Author manuscript; available in PMC 2013 April 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Pisetsky and Ward Page 15

Table 1

The 2010 American College of Rheumatology/European league against rheumatism classification criteria for
rheumatoid arthritis.a

Classification criteria for RA Score

A. Joint involvement

 1 Large joint 0

 2–10 Large joints 1

 1–3 Small joints (with or without involvement of large joints) 2

 4–10 Small joints (with or without involvement of large joints) 3

 >10 Joints (at least 1 small joint) 5

B. Serology

 Negative RF and negative ACPA 0

 Low-positive RF or low-positive ACPA 2

 High-positive RF or high-positive ACPA 3

C. Acute-phase reactants

 Normal CRP and normal ESR 0

 Abnormal CRP or abnormal ESR 1

D. Duration of symptoms

 <6 Weeks 0

 >6 Weeks 1

a
A patient is classified as RA with a score of 6 or greater.
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Table 2

Assessment of Spondyloarthritis International Society classification criteria for axial spondyloarthritis (SpA,
spondyloarthritis).

1. Chronic back pain

2. Age at onset < 45 years

3. Sacroiliitis on imaging (MRI or radiographs) and 1 SpA feature

Or

HLA-B27 positive and 2 SpA features

SpA features

 Inflammatory back pain

 Arthritis

 Heel enthesitis

 Dactylitis

 Uveitis

 Psoriasis

 Ulcerative colitis or Crohn’s disease

 Good response to nonsteroidal anti-inflammatory medications

 Family history of SpA

 HLA-B27

 Elevated C-reactive protein level
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