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Abstract
Rheumatoid arthritis (RA) is the most common form of inflammatory arthritis that affects the adult population. Early
diagnosis and treatment are the cornerstones to prevent joint damage and avoid long-term costs and disability. This article
reviews the limitations of the currently available tools for the evaluation of patients with early arthritis, including clinical
assessment, serologic markers and imaging modalities. It also discusses gene expression analysis, a newer and potentially
promising approach to the early diagnosis of RA.
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Introduction

Rheumatoid arthritis (RA) is the most common

inflammatory arthritis, affecting 0.5–1% of the

population. The identification of the early stages of

the disease is challenging, as the pathogenesis of RA

remains unknown despite extensive research done in

the last three decades. To date, there are no specific

diagnostic criteria for early RA, hence the diagnosis

relies on the 1988 American College of Rheumatology

classification criteria for RA (Arnett et al. 1988) and

the duration of the arthritic symptoms. These criteria

have two caveats: first, they were created to bring

uniformity to the subjects studied in clinical research,

rather than for diagnostic purposes. Second, they were

developed based on the characteristics of patients with

long-standing disease, making them insensitive to

identify patients with early RA.

Importance of the problem

RA is not only a prevalent disease but it is also very

costly. It results in an economic burden of $20

billion/year in the US alone, from both the direct and

indirect costs. Moreover, most of the costs come from

joint damage, which occurs early in the disease and

evolves in a linear and progressive fashion (Fuchs et al.

1989). Around 40% of patients with RA will

develop bone erosions as early as 6 months and up to

70% in the first 2 years of onset of symptoms

(Hulsmans et al. 2000).

However, early treatment can prevent joint damage

and preserve work capacity (Lard et al. 2001; Puolakka

et al. 2005) making the need for early identification of

patients imperative, and the institution of early

aggressive treatment to suppress inflammation and

ultimately prevent joint destruction crucial.

So, why not to treat all patients with early polyarthritis

as rheumatoid arthritis?

Although this seems an attractive approach, there are

several issues inherent to the disease itself and its

treatment. The first problem is that patients present-

ing with early synovitis are very heterogeneous. In the

study of subjects with symptoms for less than 6

months, different cohorts have shown that at the time

of the first evaluation, the prevalence of RA is very

broad (25–60%) (Hitchon et al. 2005), and 40–75%

of patients met criteria for other diagnoses such as

psoriatic arthritis, spondyloarthropathies or undiffer-

entiated polyarthritis (UP). To add to the confusion, a

subset (15–50%) of patients initially classified as UP

will develop a classifiable disease like RA during

follow up.
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A second consideration is the fact that the prognosis

and treatment of UP are different from those of RA. In

general, UP has a more benign course with higher rates

of spontaneous remission and with only a minority of

patients having persistent disease and erosions during

follow up (Morel et al. 2000). This becomes important

when one realizes that the treatment of RA is far from

being benign and risk-free.

Available tools for the identification of patients

with early RA

As clinicians we rely on three tools to diagnose patients

as having RA:

1. Clinical criteria.

2. Serologic markers.

3. Radiographic evidence of joint damage.

As previously discussed, clinical criteria remain an

insensitive way to approach patients with early arthritis

due to the heterogeneity of the early arthritis

population, the lack of validated criteria that are

specific for early RA, and the fact that many patients

can evolve into a defined diagnostic category over time.

It is also remarkable that despite extensive research we

lack a biologic marker to be used as a screening tool in

the clinical setting. For many years, rheumatoid factor

(RF) has been used as an aid in the diagnosis of RA, and

it is one of the items in the ACR classification criteria for

RA. Unfortunately, sensitivity and specificity of RF for

RA, even in established forms of the disease, are only 80

and 85%, respectively. A second marker that has

become widely used in the last few years is antibodies

against cyclic citrullinated peptide (CCP). Despite the

high specificity of CCP antibodies for RA (96%), they

have low sensitivity (60–80%) and therefore are not

useful as a screening tool (Avouac et al. 2006).

Imaging modalities such as MRI and ultrasound of

hands and feet have attracted considerable interest as

possible aids in the identification of patients with early

RA. Several publications have demonstrated that these

modalities are more useful than conventional X-ray in

detecting erosions and synovitis (Hoving et al. 2004).

However, there are several concerns with their use

including the reproducibility of the findings, as they

can be operator/reader dependent, their cost, and the

time they demand. Finally, the precise long-term

implications of MRI abnormalities and their role in

treatment decisions are still not clear.

It is apparent that the need for additional tools to aid

in the early diagnosis of RA becomes crucial in order

to institute prompt treatment to prevent disability.

Future directions

Gene expression analysis has emerged as a potentially

useful tool in the research and approach to patients

with complex diseases, such as autoimmune con-

ditions. This approach is a method of analysing the

differential expression of thousands of species of

messenger RNA (mRNA) simultaneously in two

different samples. This novel technique permits the

comparison of the complex changes that occur in cells

and tissues of the immune system in health and disease.

Using this technique, accurate classification of

patients with connective tissue disease has been possible

even when the clinical scenario is not known. For

example, utilization of gene array analysis of synovial

specimens has shown to be useful in delineating

differences between patients with established RA and

those with osteoarthritis (Devauchelle et al. 2004).

Regrettably, synovial samples are not readily available in

clinical practice as their procurement involves an

invasive procedure. Furthermore, in the earliest RA

patients, synovial tissue is not readily available.

More recently, Olsen et al. (2004) attempted to

circumvent the need for using synovial tissue for gene

expression analysis by using peripheral blood mono-

nuclear cells. They have shown that a specific

signature on gene array in peripheral blood mono-

nuclear cells is present in patients with early RA. This

signature differentiates them from patients with

established RA and healthy controls, suggesting that

it may be possible to profile patients with early arthritis

who will meet classification criteria for RA in follow

up, and who may benefit from close and perhaps more

aggressive treatment. This approach has the potential

of providing an easy, readily accessible tool to

clinicians in both the primary care setting and in

rheumatology clinics to evaluate these patients, with

the advantage of not requiring invasive procedures,

expensive equipment or trained readers.

Despite the initial enthusiasm generated by these

findings, larger studies are needed to validate and

standardize these data, and to develop a clinically

useful tool to diagnose patients with early RA.

Conclusion

Early identification of patients with RA is crucial to

prevent joint damage and disability. Despite great

advance in our understanding of the disease, we still

rely on less than ideal tools such as the combination of

clinical findings, serologic markers and imaging tech-

niques to identify such patients. New horizons to

approach and diagnose patients with early arthritis are

opening with the use of newer techniques such as gene

expression analysis. However, we should be cautious

until larger andwell-standardized studies are performed.
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