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Acute polyarthritis
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Arthritis is the most common cause of disability. Hence, prompt recognition and management
of acute-onset polyarthritis are paramount to prevent progressive damage. When rheumatoid
arthritis is considered as a prototypical example of polyarthritis, the stakes of early and accurate
evaluation are evident. The challenge is in determining when undifferentiated polyarthritis ends
and rheumatoid arthritis begins. This chapter reviews the evidence to help clinicians identify and
manage patients who present with acute polyarticular inflammation.
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Articular disorders are the most common cause of disability in the USA, account-
ing for over 20% of all primary care visits and more than 315 000 000 outpatient
visits/year.1 The Centers for Disease Control and Prevention (CDC) estimate
that 69.9 million of the US population are affected by arthritis, and that more
than 25.1 million individuals have chronic joint complaints but have yet to seek
medical attention.

A substantial number of these patients will manifest a polyarthritis, defined as in-
volvement of four or more joints at any time. Among the most common arthropathies
[e.g. osteoarthritis, rheumatoid arthritis (RA), gout, pseudogout], polyarticular joint
involvement is common. The onset of polyarthritis poses a diagnostic challenge to
the clinician as there is often uncertainty and urgency. Although many articular com-
plaints are self-limiting (e.g. tendonitis, bursitis) and require limited evaluation with
symptomatic therapy alone, others will persist and may evolve into a polyarthritis.
The latter requires an accurate history and detailed examination to narrow the
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differential diagnosis. The importance of a prompt and accurate evaluation is evident
when one considers RA as an example of polyarthritis.

RA: A MODEL FOR POLYARTHRITIS

RA is the most common form of inflammatory polyarthritis in adults. The CDC cites
RA as the most preventable source of impairment in the USA.1 Its prevalence and
destructive potential exacts a considerable toll from affected patients in terms of sub-
stantial morbidity, progressive disability and accelerated mortality. It has profound eco-
nomic implications for affected patients, their families and society. Without effective
treatment, the expected course of RA is one of progressive disability. RA is the pro-
totypic inflammatory disorder characterized by synovial proliferation and intense cy-
tokine milieu, resulting in a destructive polyarthritis. Identifying and preventing the
cataclysmic process are key to preserving joint function and preventing disability.
Data are now accumulating to demonstrate that early recognition of RA is critical,
as highly effective therapies are available and perform best when initiated early in
the disease.

During the first 6 months of RA, less than 50% of patients will be seropositive for
rheumatoid factor (RF) and fewer will meet American College of Rheumatology (ACR)
criteria for the diagnosis. For these reasons, some patients are best termed ‘undiffer-
entiated polyarthritis’ at the outset. It is estimated that 50e60% of undifferentiated
polyarthritis patients will go into remission and that up to 20% will evolve into RA.
The challenge is to determine when inflammatory undifferentiated polyarthritis ends
and RA begins. This task is difficult but extremely urgent. If RA is left untreated, risks
increase unnecessarily for permanent damage and mortality. However, if the diagnosis
of RA is made in a patient who does not truly have the disease, the patient is need-
lessly exposed to the adverse effects of toxic chemotherapeutic drugs. This chapter
will offer an evidence-based approach for the evaluation and timely management of
acute polyarthritis.

EPIDEMIOLOGY AND SOCIETAL IMPACT

The prevalence of arthritis is expected to rise as the US population ages; it is
estimated that 60% of the US population aged over 65 years are affected by chronic
joint symptoms.2 In 2002, the Behavior Risk Factor Surveillance System, a state-
based random-digit-dialled telephone survey of the US civilian population, found
that 69.9 million Americans had chronic joint symptoms defined as pain, aching
or stiffness in or around the joint lasting for more than 3 months.1 Of these, 25.1
million had not seen a physician and over 2 million had activity limitations. The survey
also found that those who had never seen a healthcare provider for their joint com-
plaints were likely to be males, to have a lower level of education, and to be without
health insurance.3 An estimated 25% of patients will be unable to work within 7
years of disease onset. Direct and indirect costs are estimated at 1.4% of the US
gross domestic product or $116.3 billion.4 These data are based on all types of
arthritis; nonetheless, they reflect a need to assess patients with joint symptoms
and to identify those with treatable causes of arthritis (e.g. inflammatory arthritis).
There are many population-based studies that provide incidence rates for new-onset
RA. Worldwide, studies show an incidence rate that ranges from 15 to 40 new
cases/100 000 people/year.5e7 Table 1 estimates the number of new RA patients
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in different areas of the world. There are no reliable statistics on the frequency of
diagnostic delay or the consequences of delayed diagnosis in these patients.

WINDOW OF OPPORTUNITY: DEFINING EARLY RA

As the leading, most treatable form of inflammatory polyarthritis in adults, RA is no
longer a disease that can wait. Traditionally, patients with inflammatory arthritis
were treated with a ‘pyramid’ strategy, where non-steroidal anti-inflammatory drugs
(NSAIDs) were initially prescribed for a few years, followed sequentially by disease-
modifying antirheumatic drugs (DMARDs). Combination DMARDs and more aggres-
sive therapies were reserved until late in the disease, when the natural progression of
the disease had already caused significant disability and complications. Although many
patients show short-term symptomatic improvement with this approach, most are
plagued by persistent disease and sustained long-term damage. With studies demon-
strating the severe consequences and long-term outcomes of RA, rheumatologists
are shifting their management strategies to earlier and aggressive use of more effective
therapies. This led some rheumatologists to call RA an ‘medical emergency’ that
needed to be ‘treated (sic) now, not later!’.8e10 Despite this call for expedited refer-
rals from primary care physicians to rheumatologists and prompt initiation of DMARD
therapy, significant delays still exist for the majority of patients with early RA and un-
diagnosed polyarthritis.11e13 Early arthritis clinics have been established to capture
these patients for early intervention, and studies show that the median duration of dis-
ease prior to the initial clinic visit ranges from 6 months to 1.6 years.14e16 Clinical drug
trials have also reinforced the concept that patients can be diagnosed and treated early,
with recent trials of aggressive biological agents enrolling patients with mean symptoms
of 0.7e0.9 years.17e19 Studies have also shown that delays in DMARD initiation of as lit-
tle as 3 months can result in long-term poorer outcomes after 5 years.20e23 A study
comparing very early RA (VERA; median disease duration of 3 months) and later early
RA (LERA; median disease duration 12 months) found that earlier use of DMARDs
resulted in lower disease activity scores (DAS28 improvement 2.8þ/� 1.5 in VERA
vs 1.7þ/� 1.2 in LERA, P< 0.05) and improved radiographic scores.20 Thus, the goals
are simple: (1) recognize early inflammatory polyarthritis and identify those who will

Table 1. Incidence rates* for early rheumatoid arthritis by sex.

Author Year Population Female Male

Linos 1950e74 Rochester, MN, USA 65.7 28.1

Dugowson 1987e89 Seattle, WA, USA 27.9 e

Chan 1987e90 Massachusetts, USA 60 22

Riise 1987e96 Tromso, Norway 36 21.4

Symmons 1990e91 NOAR 36 14

Wiles 1990e91 NOAR 30.8 12.7

Silman 1999 NOAR 21.1 8.9

Soderlin 2002 Sweden 29 18

NOAR, Norfolk Arthritis Register.

Adapted from Alarcon GS. Rheum Dis Clin North Am 1995; 21: 589e604.75

* Incidence rates reported as number per 1 000 000 patient-years.
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progress to RA; (2) intervene early to halt disease progression; and (3) use the most
effective DMARDs first.

RA OR NOT RA?

Given the tremendous individual and societal impact that RA commands, some have
argued that the label ‘RA’ should be reserved for those with established disease,
and that use of the title in the first few months after onset of joint swelling is inappro-
priate.24 Unfortunately, no distinguishing features of early inflammatory polyarthritis
signal the development of RA. Early inflammatory polyarthritis is truly undifferentiated
and may take time to evolve; the next section will review the data that may assist in
identifying patients who will progress to RA.

Limitations of the ACR classification criteria

Distinguishing between a self-limiting arthritic process and a persistent inflammatory
disease is the dilemma. Diagnostic criteria for early RA do not exist. The ACR revised
classification criteria for RA (Table 2) were formulated from 262 RA patients with

Table 2. Revised American College of Rheumatology classification of rheumatoid arthritis.*

Criterion Definition

1. Morning stiffness Morning stiffness in and around the joints lasting

for at least 1 h before maximal improvement

2. Arthritis of three or

more joint areas

At least three joint areas simultaneously having soft tissue

swelling or fluid (not bony overgrowth alone) observed by

a physician [the 14 possible joint areas are (right or left)

PIP, MCP, wrist, elbow, knee, ankle and MTP joints]

3. Arthritis of the hand joints At least one joint area swollen as above in wrist, MCP

or PIP joints

4. Symmetric arthritis Simultaneous involvement of the same joint areas

(as in Criterion 2) on both sides of the body (bilateral

involvement of PIP, MCP or MTP joints is acceptable

without absolute symmetry)

5. Rheumatoid nodules Subcutaneous nodules over bony prominences or extensor

surfaces, or in juxta-articular regions, observed by a physician

6. Serum rheumatoid factor Demonstration of abnormal amounts of serum ‘rheumatoid factor’

by any method that has been positive in less than 5% of normal

control subjects

7. Radiographic changes Changes typical of RA on PA hand and wrist radiographs, which

must include erosions or unequivocal bony decalcification localized

to or most marked adjacent to the involved joints (osteoarthritis

changes alone do not qualify)

MCP, metacarpophalangeal; MTP, metatarsaophalangeal; PA, posterior-anterior; PIP, proximal interphlan-

geal; RA, rheumatoid arthritis.

Source: Arnett FC, Edworth SM, Bloch DA et al. Arthritis Rheum 1988; 31: 315e324.25

* For classification purposes, a patient is said to have RA if he or she has satisfied at least four of the

seven criteria. Criteria 1e4 must be present for at least 6 weeks. Patients with two clinical diagnoses are

not excluded. Designation as classic, definite or probable RA is not to be made.
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established disease and 262 controls with disease that was easily distinguishable from
RA (e.g. fibromyalgia, systemic lupus erythaematosus, osteoarthritis).25 The criteria were
intended to define a group of patients with established RA to be enrolled in clinical and
epidemiological studies; however, over the years, they have been used increasingly as
a tool for diagnosing RA and therein lies the flaw. Before a patient can be classified
as RA, the ACR requires four out of seven criteria to be present, with symptoms per-
sisting for at least 6 weeks. Four out of the seven criteria (polyarthritis, nodules, RF
and radiographic changes) often take years to develop.26,27 In addition, requiring
a symptom duration of at least 6 weeks would further delay the diagnosis of RA.
Hence, these criteria have been subjected to criticism and scrutiny for use in patients
with early undifferentiated inflammatory polyarthritis. The sensitivities and specific-
ities of each of the criteria have been tested on patients with symptoms of
less than 6 weeks’ duration to identify if they will be diagnosed with RA years later.
Table 3 highlights sensitivities and specificities for these criteria to diagnose RA when
applied to patients with symptoms of less than 1 year’s duration and who were
followed for 2 years.26 Although the ACR classification criteria are practical in those
with established RA and are inherently instructive, they have limitations when applied
to early presentations of polyarthritis.

Differential diagnoses of polyarthritis

Due to the inadequacies of the ACR classification criteria in those with early disease,
patients with inflammatory polyarthritis are often given the label ‘undifferentiated poly-
arthritis.’ Nonetheless, these patients should still be subjected to evaluation for other
causes of polyarthritis. The differential diagnoses of patients who present with acute
polyarticular joint pain are extensive and need to be reviewed at each encounter. Early
diagnosis and treatment is the primary goal, particularly with the inflammatory arthri-
tides (e.g. RA, gout, psoriatic arthritis) wherein earlier treatment can avert consider-
able disease-related morbidity.

The prevalence of certain musculoskeletal disorders should be an important factor
when evaluating patients with polyarthritis. Certain disorders are highly prevalent (e.g.
RA, reactive arthritis, gout, pseudogout, spondyloarthropathy, polymyalgia rheumatica,
infectious arthritis) and should be considered before those that rarely present as poly-
arthritis (e.g. amyloidosis, sarcoidosis, lymphoma, RS3PE, vasculitis). Table 4 illustrates

Table 3. Sensitivities and specificities of the 1987 revised American Rheumatism Association criteria for

the classification of rheumatoid arthritis.

Criterion Sensitivity (%) Specificity (%)

Morning stiffness >1 h* 68 65

Arthritis affecting three or more areas* 80 43

Arthritis of hand joints* 81 46

Symmetric arthritis* 77 37

Rheumatoid nodules 3 100

Rheumatoid factor 59 93

Radiographic change of the hands and wrists 2

Adapted from Saraux A, Berthelot JM, Chales G et al. Arthritis Rheum 2001; 44: 2485e2491.26

* Must be present for at least 6 weeks.
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the various diseases that should be considered when evaluating a patient presenting
with polyarticular joint symptoms according to age group and sex. The point must
be emphasized that only a minority of those with early polyarthritis will have RA.
In a prospective study of 233 patients who were followed for 1 year (median
symptom duration 31 days), 22% of patients were diagnosed with RA, 32% had un-
classified arthritis and 46% had other diagnoses such as crystalline arthritis, sarcoid-
osis, reactive arthritis and psoriatic arthritis.28 When the study was extended to
include a total of 566 patients followed over 2 years (median symptom duration
2.7 months), results did not change: 30% were diagnosed with RA, 26% had undif-
ferentiated polyarthritis and 46% had other diagnoses.29 Other early arthritis clinics
followed their patients with early undifferentiated polyarthritis and found that up to
65% had remission of symptoms at 1e2 years (Table 5). The prognosis and chance
for remission appeared to be better in the undifferentiated group, who are often
more easily managed. Nevertheless, patients with undifferentiated polyarthritis

Table 4. Differential diagnoses of patients presenting with inflammatory arthritis.

Age (years) Men Women

18e30 Spondyloarthropathies*

Gout

Infectious arthritisy

Rheumatic fever

Infectious arthritisy

RA

CTDsz

Rheumatic fever

Arthritis associated with oral contraceptives

Sarcoidosis

30e60 Gout

Spondyloarthropathy*

Infectious arthritis

Vasculitisx

Haemochromatosis

RA

Infectious arthritis

Arthritis of thyroid disease

Vasculitisx

Sarcoidosis

>60 Bursitis

Gout

RA

Pseudogout

Vasculitisx

PMR

RS3PO

Arthritis of thyroid disease

Amyloidosis

Lymphoma

Hypertrophic osteoarthropathy

Bursitis

RA

Gout

Pseudogout

Vasculitisx

PMR

Infectious arthritis

Erosive osteoarthritis

Arthritis of thyroid disease

Amyloidosis

Lymphoma

RA, rheumatoid arthritis; CTDs, connective tissue disorders; PMR, polymyalgia rheumatica; RS3PO,

relapsing symmetric seronegative synovitis with pitting oedema.

Adapted from Lipsky P. Am J Med 1997; 103: 62S.77

* Spondyloarthropathies include ankylosing spondylitis, psoriatic arthritis, reactive arthritis and enter-

opathic arthritis.
y Infectious arthritis include gonococcal arthritis, lyme arthritis, viral arthritis and bacterial arthritis.
z CTDs include systemic lupus erythaematosus, scleroderma, Behcet’s disease, mixed connective tis-

sue disease and polymyositis/dermatomyositis.
x Vasculitis include polyarteritis nodosa, Wegener’s granulomatosus, hypersensitivity vasculitis and

temporal arteritis.
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Bacon, 1993, UK16 112 12

d et al, 2003, Austria78 375 12

ann & Zeidler, 1995, Germany52 117 26

et al, 1996, The Netherlands79 212 18

t al, 1993, USA15 638 82

t al, 2000, France80 43 60

n et al, 1996, UK34 358 24

et al, 1983, Finland81 161 36

t al, 2002*, Netherlands29 524 24

et al, 2002, UK30 316 12

ndifferentiated polyarthritis.

-up data of Speyer et al in 1996.
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may develop persistent and aggressive disease. Such patients need to be serially
evaluated with treatments tailored to complement the aggressiveness of their
arthritis. A study of early arthritis patients by Jansen et al followed 280 patients
with a median disease duration of 3.5 months for 1 year. Of the 27% of patients
who were classified as undifferentiated polyarthritis, 42% had worsening function
and radiographic damage; thus, treatment decisions should be made based on dis-
ease severity and not on diagnosis.30

APPROACH TO POLYARTHRITIS: PREDICTING THE OUTCOME

Initial history

The diagnosis of any polyarticular process relies primarily on the history and physical
examination. When faced with a patient who presents with joint complaints, the
clinician’s initial questions should be ‘Is joint inflammation present?’ and ‘Will it remit
or persist?’ Studies suggest that only two features of the history provide diagnostic
and prognostic value: morning stiffness and symptom duration.15,29,31 Morning stiff-
ness, often described as a ‘gel’ phenomenon,’ is the time to maximal improvement
after an extended period of inactivity, typically involving both sides of the body
and improving with movement.27 In RA patients, the duration of morning stiffness
is typically greater than 60 min. The sensitivity of morning stiffness for diagnosing
early RA is 81%, with a specificity of 57%. In addition, morning stiffness may be use-
ful to predict persistence of the arthritis, with a sensitivity of 58% and specificity of
57%. A symptom duration of more than 6 weeks also predicts for persistence (sen-
sitivity 88%, specificity 52%).32 Furthermore, joint symptoms of 12 weeks’ duration
increase the specificity of an early RA diagnosis. The number of inflamed joints (by
history and examination) will also increase the likelihood of having persistent inflam-
matory arthritis. Features that do not provide diagnostic information include age at
disease onset, symmetry or small joint involvement at start of symptoms, insidious
onset, smoking history or family history.16,29 Conversely, examining factors in the
history that will predict remission of symptoms found that male sex and increasing
age were favourable prognostic factors for age 60 years and older [odds ratio (OR)
for remission in 2 years¼ 3.2; 95% confidence interval (CI) 1.2e8.7] and male sex
(OR 3.9; 95% CI 1.7e8.7).33,34 Other prognostic indicators are listed with their sen-
sitivities and specificities in Table 6.

Joint examination: arthralgia vs synovitis

Patients with inflammatory arthritis may present with pain without swelling, swelling
without pain, or difficulties performing their activities of daily living without pain or
swelling. It is important to distinguish if inflammation is truly the cause of the symp-
toms. Both arthralgia (joint pain) and arthritis (joint swelling from synovial fluid or tis-
sue) may be present in new-onset polyarthritis. The characteristics that distinguish
synovitis include warmth, erythaema, tenderness to palpation and synovial effusion.
Any or all of these findings may accompany arthralgia. Range of motion, muscle
strength and function may be limited around the inflamed joint. In an effort to reduce
joint volume and pain, the patient will often involuntarily hold the joint in a position of
partial flexion. Hence, joint contractures may indicate an underlying inflammatory pro-
cess (present or past). Increased vascular flow is evidenced by palmar erythaema or
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prominent veins on the dorsum on the fingers and hands. In RA, any diarthrodial joint
can be affected, but the pattern of involvement typically involves the metacarpophalan-
geal (MCP) joints, metatarsophalangeal (MTP) joints, proximal interphalangeal joints
and wrist joints.27 This pattern of involvement should be distinguished from osteoar-
thritis, psoriatic arthritis and pseudogout. The accuracy of identifying synovitis de-
pends on the skill and experience of the physician. The reproducibility of the
physical examination in identifying synovitis has been a subject of concern raised in
several studies.35e39 Criticism of general practitioners delaying referral may be unjus-
tified as identifying synovitis may be difficult, even for a specialist. One study looked at
whether rheumatologists can agree on the diagnosis of inflammatory arthritis; 24 pa-
tients were assessed by six rheumatologists and complete agreement was only found
in 70% of cases. Disagreement with the remaining 30% of cases ranged from one to
four rheumatologists recognizing synovitis when others did not.40 This is further illus-
trated by imaging studies. When the physical examination is compared with imaging,
the joint examination has a reported sensitivity of 43%, specificity of 89% and accuracy
of 71% with magnetic resonance imaging as the reference.39 Given the difficulties in
discerning synovitis by many practitioners, Emery et al advocated the value of the
MCP or MTP ‘squeeze test’ (Figure 1). Their study found that pain upon transverse
compression of the MCP joints or MTP joints (a ‘positive squeeze test’) has a better
specificity in identifying persistent arthritis than finding arthritis in three or more joints
or symmetric arthritis.41

Extra-articular manifestations

While constitutional and joint symptoms predominate early in RA, extra-articular
manifestations of RA (nodules, keratoconjunctivitis sicca, etc.) are seldom present
early in the disease. This contrasts sharply with other forms of polyarthritis wherein
extra-articular manifestations are prominent early and may precede the onset of

Table 6. Factors predicting persistent and erosive arthritis.

Variable Odds ratio for

persistence of arthritis

Odds ratio for erosions

given persistence

Symptom duration

�6 weeks, <6 months 2.49 0.96

�6 months 5.49 1.44

Morning stiffness �1 h 1.96 1.96

Arthritis in three or

more joints

1.73 1.73

Pain with bilateral MTP

joint squeeze

1.65 3.78

IgM RF �5 IU 2.99 2.99

Anti-CCP �92 IU 4.58 4.58

Erosions on hand/foot

radiographs

2.72 Infinite

MTP, metatarsophalangeal; RF, rheumatoid factor; IgM, immunoglobulin M; anti-CCP, anticyclic citrulli-

nated peptide antibodies.

Adapted from Visser H, Cessie S, Vos K et al. Arthritis Rheum 2002; 46: 357e365.29
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synovitis. This is particularly so with systemic lupus erythaematosus (malar rash, se-
rositis), reactive arthritis (urethritis, conjunctivitis), psoriatic arthritis (psoriasis, nail
pitting) and sarcoidosis (lung, fever, uveitis, parotitis). In RA patients with symptoms
of 1 year’s duration, hand-muscle wasting, carpal tunnel syndrome, lymphadenopathy,
weight loss, conjunctivitis and lymphadenopathy are often seen. More classic extra-
articular features of RA (nodules, Sjogren’s syndrome, Felty’s syndrome, interstitial lung
disease, scleromalacia, vasculitis, splenomegaly and neuropathy) are largely seen with
long-standing, deforming, RF-positive RA.42 The presence of nodules in seronegative
patients is more likely to be tophi from gout than nodules from RA, as the latter
are only seen in those with high-titre RF. It should be noted that extra-articular man-
ifestations do not correlate with radiological progression.43

INVESTIGATIONAL TOOLS

The diagnosis of polyarthritis is made clinically with the history and physical examina-
tion; nevertheless, laboratory tests and radiographic imaging may aid in the diagnosis,
guide treatment and predict the course of disease. They are currently being investi-
gated for use in early inflammatory polyarthritis.

Laboratory tests

Serologies

Autoantibodies have been used to guide the classification of various autoimmune dis-
eases. Their performance has been studied for diagnostic and prognostic value.44,45 RA

Figure 1. The metacarpophalangeal compression test.
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was recognized as an autoimmune disease with the discovery of RF. Serum RF is an
autoantibody [typically immunoglobulin M (IgM)] that binds to the Fc component of
IgG and may play a role in acute inflammatory arthritis. RF is not required for the ini-
tiation of inflammation as patients with agammaglobulinaemia have been described to
have rheumatoid-like synovitis46e48; indeed, approximately 20% of patients meeting
the ACR classification criteria for RA are seronegative. As one of the seven criteria
adopted by the ACR for the classification of RA, RF performs poorly in diagnosing
early RA patients. However, it may be detected years prior to the onset of symptoms
in a small portion of RA patients49; for patients with symptoms of less than 1 year’s
duration, the sensitivity of serum RF ranges from 17% to 59%, with numbers even
lower in patients with symptoms of less than 12 weeks’ duration.26,29,32,49e52 The
specificity of RF for RA is also poor as it may be present in other diseases, including
hepatitis, systemic lupus erythaematosus, cryoglobulinaemia, Sjogren’s syndrome, par-
aproteinaemias, bacterial endocarditis, mycobacterial diseases, syphilis, leprosy,
chronic interstitial lung diseases, parasitic infections and lymphoproliferative malignan-
cies. These conditions may also present with synovitis and may be mistaken for RA.
Random screening of the population with the RF test would probably generate
more false positives than true positives. Hence, the RF test should be ordered
when clinical suspicion for RA is high. Although not as helpful for diagnosing patients,
RF has been found to be predictive of persistent disease and progression with radio-
logical damage in patients with inflammatory arthritis.16,19,51 Visser et al noted that
a positive IgM RF confers a relative risk of 2.99 for erosive disease.29 Tunn and Bacon
found that RA latex positivity combined with an erythrocyte sedimentation rate
(ESR) >30 mm/h carries a relative risk of 4.33 for persistent synovitis, with a specificity
of 94%.16 Thus, despite the poor performance of RF in the diagnosis of RA, it may
be useful in predicting aggressive, tenacious disease.

Other serological markers that have been evaluated for use in early diagnosis of RA
include the antikeratin antibody (AKA), antiperinuclear factor (APF) and anti-RA33
antibodies.53e55 AKA and APF are directed against the epithelial cell components
and react to peptides that contain citrulline; these antibodies comprise the assay for
anticyclic citrullinated peptide antibodies (CCP Ab), and anti-RA33 antibodies target
a specific nuclear ribonucleoprotein complex protein.56 In 1996, Cordonnier et al
studied these antibodies to see if they had diagnostic value in early RA when combined
with serum RF; they evaluated 69 patients with inflammatory polyarthritis. After 24
months of follow-up, 49 patients were classified as RA and 15 were classified as un-
differentiated. Of those with early RA, sensitivities of the markers were found as fol-
lows: 40.8% for RF; 36.7% for AKA; 28.6% for APF; and 38.6% for anti-RA33. Among
the RF-negative RA patients, 51.7% were positive for the other antibodies.54 In 2005,
Raza et al evaluated the predictive value of these CCP antibodies in very early inflam-
matory arthritis (symptom duration less than 3 months); the sensitivity of this test
when combined with RF was 58% with a specificity of 100%, and the positive and neg-
ative predictive values were 100% and 88%, respectively.57 In addition, the presence of
CCP Ab has been linked to persistent, aggressive, erosive disease (OR 4.58).29 Addi-
tional testing with these serological markers may add significant diagnostic and prog-
nostic value to the evaluation of inflammatory polyarthritis; however, issues of costs,
availability and standardization may not allow for routine use.

The clinical utility of antinuclear antibodies (ANAs) has also been evaluated in patients
with polyarthritis. ANAs are a class of autoantibodies that react with various compo-
nents of the cell nucleus; they may be found in a variety of autoimmune conditions as
well as in healthy individuals. The specificity of this test is poor as ANA may be found
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in patients with systemic lupus erythaematosus, systemic sclerosis, chronic liver disease,
chronic interstitial lung disease, drug-induced lupus or Hashimoto’s thyroiditis. Their
prevalence in patients with inflammatory polyarthritis has been well studied. The pres-
ence of ANA in patients with early inflammatory arthritis ranges from 40% to 69%.45e47

Titres are generally lower in patients with RA than in patients with systemic lupus eryth-
aematosus or systemic sclerosis.58 No correlation has been found between ANA posi-
tivity and joint inflammation, severity of joint destruction, or persistence of disease.59,60

Acute-phase reactants

Elevation of acute-phase reactants, such as ESR and C-reactive protein (CRP), provides
a surrogate measure of inflammation and has been correlated with poor prognosis and
worse radiological outcomes.29,61,62 However, they do discriminate well between RA,
other inflammatory arthritides and non-inflammatory arthritis.29,31 It must be noted
that not all patients who present with an inflammatory polyarthritis will have elevated
ESR or CRP, but other acute-phase reactants may be elevated (e.g. ferritin, haptoglo-
bin, ceruloplasmin, complement levels).

Synovial fluid analysis

In patients with oligoarthritis or who present with joint effusions, arthrocentesis may
be helpful in diagnosing patients as well as relieving symptoms. Synovial fluid of inflam-
matory arthritis is typically yellow and turbid or cloudy from the inflammatory cells.
White cell counts are typically >20 000 cells/mm (range 5000e50 000) and predomi-
nantly neutrophils.63 Evaluations for infection or crystalline arthritis are an important
part of the initial assessment of inflammatory arthritis. Once synovial fluid has been
aspirated, prompt evaluation under polarized microscopy will maximize the yield for
identifying crystals. Joint aspiration is also therapeutic in patients, reducing the pres-
sure effects of the fluid as well as prolonging the benefits of intra-articular steroids.
One study found that aspiration of synovial fluid prior to intra-articular corticosteroid
injections reduced the risk for relapse (23% in arthrocentesis group vs 47% in non-
arthrocentesis group, P¼ 0.001) and extended the duration of steroid effectiveness.64

In addition, joint injections may serve as a prognostic indicator. Green et al found that
patients whose synovitis persisted for 2 weeks after intra-articular corticosteroid
placement were more likely to have persistent synovitis at 1 year.65

Radiography

Radiographic changes may occur early in any polyarticular disease, but detecting these
changes by conventional x-rays may be difficult. As such, radiographic investigations
are seldom indicated in the evaluation of patients with polyarthritis. Such images
are often normal or only show evidence of soft tissue swelling. Indications for radiog-
raphy include: (1) history of trauma or injury (to exclude fracture); (2) persistence of
joint pain and swelling for longer than 6 weeks; (3) suspicion of septic or gouty arthri-
tis; and (4) as a baseline evaluation for a newly diagnosed polyarticular condition.

Characteristic findings on radiographs of inflammatory arthritis may include: soft
tissue swelling; chondrocalcinosis; joint effusion; juxtaarticular osteopenia; symmetric
loss of articular cartilage with joint space narrowing; and bony erosions. Identification
of these abnormalities is important as radiographic damage has been shown to corre-
late with loss of productivity and increased functional disability in RA.66,67 Erosions are
important markers of progressive damage. The advantages of x-rays have been proven
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as they have been shown to help establish prognosis and assess joint damage longitu-
dinally. In a prospective study evaluating 113 patients for the development of radio-
graphic changes in the first 5 years of RA, 26% of patients were found to have signs
of damage at the initial visit (mean duration of symptoms 9.4 months); the rate of ra-
diographic progression was most rapid during the first 2 years, but then decreased sig-
nificantly in the third to fourth year (P< 0.01). Only 11% of patients had no erosions
by the end of the study. Erosions often start in the feet, and remain in the feet alone in
about 14e18% of cases.68 Thus, feet x-rays are an important part of the initial evalu-
ation, even if patients do not have symptoms in their lower extremities. Radiographic
progression is the single most important outcome when assessed by clinical trials as it
indicates persistence of inflammation. Studies scrutinizing markers that may predict ra-
diographic progression in patients with a disease duration of less than 1 year reported
that swelling of at least two large joints, presence of erosions at baseline, presence of
RF and CCP Ab, HLA-DRB1*04 alleles, ESR, CRP, duration of disease, and duration of
morning stiffness are all univariate predictors.50,61,62,68

Other imaging modalities that are currently being investigated in early arthritis in-
clude magnetic resonance imaging and ultrasound. Both have proven to be sensitive for
the detection of synovitis when clinical examination and conventional radiographs have
failed.69e71 Advantages of these devices include the ability to detect subtle synovitis
and soft tissue abnormalities such as tendon rupture or tenosynovitis, and to permit
more accurate placement of the needle in diagnostic arthrocentesis and therapeutic
injections. Before ordering these tests, the potential benefits of these studies should
be weighed against limitations with long examination times, availability of equipment,
costs, and skills of the observer to interpret the changes.

The eventual diagnosis of polyarthritis will depend on key historic, examination and
laboratory findings. The majority of cases can be diagnosed based on clinical grounds af-
ter considering the chronology of symptoms (onset, evolution, pattern of joint involve-
ment), background history and physical findings. Figure 2 is a proposed algorithm for the
evaluation of patients who present with polyarthritis. Reliance on laboratory testing to
establish a diagnosis is ill advised as such tests are poorly predictive when used indiscrim-
inately or as part of broad batteries of ‘arthritis screening’ tests. The strength of labora-
tory and serological testing is greatly enhanced when they are used to confirm
a reasonably strong clinical suspicion garnered from the history and examination. Table 7
details key features often seen with the most common causes of polyarthritis.

MANAGING INFLAMMATORY ARTHRITIS: A WINDOW
OF OPPORTUNITY

Treatment of polyarthritis is tailored according to the underlying disease process. How-
ever, once persistent inflammatory arthritis is recognized and correctable aetiologies
have been amended (e.g. septic arthritis), it is important to halt the inflammatory process
to prevent or postpone permanent joint damage. Several studies have found that a sub-
stantial number of patients who have unclassified inflammatory polyarthritis will go into
remission after 1e2 years (Table 5). The difficulty lies in identifying those who will have
persistent, destructive disease. If treatment is delayed in this group, the opportunity to
improve outcome will be missed. Many studies have shown that early institution of ag-
gressive DMARDs in early inflammatory arthritis improved disease activity scores,
pain, function and radiological scores, and allowed for a chance at remission.23,72e74

However, the potential side effects of these drugs must be reviewed when the decision
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is made to prescribe them to patients; no therapeutic algorithms exists for patients with
unclassified inflammatory arthritis. Managing inflammation and controlling symptoms are
key for these patients. Standard protocols should dictate classifying patients as having
slowly progressive or aggressive destructive disease. Stratification should be based on
prognostic indicators as discussed previously (e.g. poor prognostic factors include RF
or CCP seropositivity, extended duration of disease, radiographic evidence of joint
destruction, etc.). In addition, for all patients, non-pharmacological therapies should
be initiated early, including patient education, and physical and occupational therapy
with emphasis on joint protection and maintaining joint function.

CONCLUSION

Evaluating and diagnosing polyarthritis is challenging. This chapter establishes the im-
portance of prompt evaluation, early referral and the expedient initiation of therapy,
often while waiting for disease evolution or for additional investigative measures to
ensue. The clinician should initially consider common forms of polyarthritis and assess
the age, sex, chronology, background history, presence of extra-articular manifesta-
tions and pattern of joint involvement when formulating a differential diagnosis.
Only after careful consideration of these factors should the clinician proceed with
additional investigations to confirm her/his suspicions. Without an established diagnosis,
the patient’s complaints should be managed in a symptom-driven fashion with frequent
evaluations; consideration should be given to rheumatological consultation when
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Figure 2. Diagnosis of early rheumatoid arthritis (RA). Adapted from Cush JJ & Kavanaugh A. Rheumatoid

Arthritis: Early Diagnosis and Treatment. West Islip, NY, Professional Communications, Inc, 2005, pp.

203e207.76 RF, rheumatoid factor; anti-CCP Ab, antibody to cyclic citrullinated peptide; HAQ, Health

Assessment Questionnaire.
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appropriate. Consultation will help to establish or affirm a diagnosis and help to guide
treatment options beyond simple analgesic or anti-inflammatory medications. Addi-
tionally, consultants may assist in joint aspiration, injection, patient education, func-
tional assessments and the need for physical therapy or surgical intervention.7
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