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Laboratory investigations in
rheumatology: A practical approach

R. HANDA

INTRODUCTION
A good history and thorough physical examination usually enable
the physician to make a correct diagnosis of rheumatological
disorders. Laboratory tests are at best useful adjuncts to the
diagnosis or management. However, clinicians frequently order a
battery of tests only to be baffled by the results, such as the
absence of rheumatoid factor (RF) in a patient with inflammatory
polyarthritis. This article is meant to help the general physician to
make a rational and cost-effective choice of laboratory investiga-
tions commonly used in rheumatology.
I have deliberately focused on commonly ordered tests by

clinicians, namely, RF, serum uric acid, antistreptolysin 0, anti-
nuclear antibodies and other autoantibodies, and synovial fluid
examination.

RHEUMATOID FACTOR (RF)
, Rheumatoid factor (along with serum uric acid) is one of the most
frequently ordered tests in the work-up of a patient with symptoms
of joint pain. However, it needs to be emphasized that rheumatoid
arthritis (RA) is a purely clinical diagnosis. One does not need
the presence of RF to make a diagnosis of RA, since as many as
15%-20% of patients with RA are seronegative, that is, RF is
absent in them. RA is a diagnosis which should be considered in
patients presenting with bilateral, symmetrical, inflammatory,
polyarthritis affecting hand joints, in whom the duration of
symptoms exceeds six weeks. Careful attention to this definition
helps the clinician to avoid mistakes. Symptoms exceeding 6
weeks' duration enable exclusion of viral arthritides which are
self-limiting. In the absence of clinical involvement of small
joints of the hands, one should be extremely reluctant to make a
diagnosis of RA. The key points about RF are listed in the box. It

Rheumatoid factor: Key points
• Mere presence of rheumatoid factor (RF) in the blood is not
enough to make a diagnosis of rheumatoid arthritis.

• Only 80%-85% of patients with rheumatoid arthritis (RA)
exhibit RF in their blood, while as many as 15%-20% of
patients are seronegative.

• Once RF is positive in a patient, a repeat test is not required
since it correlates poorly with clinical response to treatment.

• If RF is negative, the test needs to be repeated every 4--B
months for the first 2 years of disease, since some patients
may take 18-24 months to become seropositive.
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TABLEI. Diseases associated with a positive rheumatoid factor

Condition Prevalence (%)

Rheumatoid arthritis
Elderl y persons
Other chronic inflammatory rheumatic diseases
Primary Sjogren's syndrome
Mixed cryoglobulinaemia
Systemic lupus erythematosus (SLE)
Systemic sclerosis
Mixed connective tissue disease

Chronic bacterial infections
Subacute bacterial endocarditis

Miscellaneous conditions
Sarcoidosis
Pulmonary interstitial disease
Chronic active hepatitis

80-85
5

75-90
90-100
20-30
20-30
50-60

25-50

5-33
10-50
25-40

TABLEII. Seronegative inflammatory polyarthritides (where
rheumatoid factor is absent)

• Seronegative rheumatoid arthritis

• Psoriatic arthropathy

• Systemic lupus erythematosus (SLE)

• Inflammatory bowel disease

• Scleroderma

• Adult-onset Still's disease

• Juvenile chronic arthritis (juvenile rheumatoid arthritis)

is a fact that RF performs poorly as a screening test for RA due to
the high frequency of false-positive results. Some of the other
conditions associated with a positive RF are listed in Table I,
while Table II lists examples of seronegative polyarthritides.
The commonly available tests detect IgM rheumatoid factor

(RF is an autoantibody directed against IgG). Detection of IgG or
IgA rheumatoid factors is seldom required in clinical practice.
Most laboratories employ latex agglutination or the Rose- Waaler
test to detect RF. In the former, latex beads are coated with human
IgG and mixed with test serum. If present, RF will cause aggluti-
nation. In the Rose- Waaler test, sheep red blood cells coated with
rabbit IgG are used. Since rabbit IgG bears fewerreactive epitopes,
the sensitivity is lower, while the specificity is higher. Nephelom-
etry and ELISA are more sensitive but expensive. This explains
why in some patients, particularly those with low titres of RF,
some laboratories give a positive result while others give a
negative result. Awareness of this aspect of test methodology is
vital for the clinician to understand the occasional discrepancy in
results from different laboratories.

SERUM URIC ACID
Serum uric acid is another commonly ordered test. Traditionally.
it has been used for the diagnosis of gout. However, the sine qua
non for diagnosis of gout is demonstration of monosodium urate
(MSU) crystals in synovial fluid. Serum uric acid may occasion-
ally be normal in cases of acute gout, and a normal value by no
means excludes the diagnosis of gout. Conversely, hyperuricaemia
may be seen in several conditions other than gout and patients
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Serum uric acid: Key points
• Role in diagnosis of gouty arthritis is limited.
• More important for assessing response to treatment with
xanthine oxidase inhibitors (altopunnol).

• Only way to definitively diagnose gout is by crystal
identification in synovial fluid. Normal uric acid levels do not
rule out gout.

• Serum uric acid may be normal during the acute attack
(because ACTH released by the adrenals in response to
pain is uricosuric).

with hyperuricaemia may have arthritis due to causes other than
gout. Hyperuricaemia and gout are not synonyms in clinical
terms. The vast majority of patients with hyperuricaemia do not
develop gout, and treatment of asymptomatic hyperuricaemia is
not recommended.
The diagnosis of gout should be suspected in a patient present-

ing with monoarticular or oligoarticular joint disease. Polyarticu-
lar gout, though known, is rare in clinical practice. Also, gout is
exceedingly uncommon in prepubertal boys and menstruating
females (in contrast to several other rheumatic diseases which are
more common in women). It is, therefore, neither cost-effective
nor necessary to order serum uric acid in menstruating females
with polyarticular disease. The major clinical utility of serum uric
acid estimation is not in diagnosing gout but monitoring treatment
efficacy of xanthine oxidase inhibitors such as allopurinol (see
Box).

ANTISTREPTOLYSIN 0
Rheumatic fever is endemic in India. Young children with joint
pains are frequently referred to rheumatologists. The major prob-
lem is differentiating rheumatic fever from juvenile rheumatoid
arthritis (JRA) which affects children under 16 years of age. The
differences between these two conditions are listed in Table III.
Antistreptolysin 0 titres are often interpreted in isolation,

which is misleading. Clinicians should be alive to the possibility
of other inflammatory arthritides in children, notably JRA rather
than give the label of rheumatic fever based solely on elevated
antistreptolysin 0 titres. In JRA, the pattern of arthritis is additive
with several joints being simultaneously involved (cf. rheumatic
fever, where joint involvement is migratory). Echocardiography
can help pick up subtle cardiac involvement not evident clinically
and thus lend support to the diagnosis of rheumatic fever. The
presence of a deforming arthritis in a child strongly militates
against the diagnosis of rheumatic fever.

AUTOANTIBODIES
Many rheumatic diseases are associated with immunological
activity including production of antibodies towards intrinsic
antigens (autoantibodies). Some autoantibodies such as anti-
nuclear antibodies (ANA) have a high diagnostic utility making
them valuable diagnostic aids. Others, such as dsDNA reflect
disease acti vity and are used to monitor disease. It is important to
realize that low-titre antibodies, especially ANA, are fairly com-
mon in normal healthy individuals.

Antinuclear antibodies (ANA)
The detection of ANA has replaced the 'LE cell' test which is of
historical importance only. ANA tests are used most often for the
diagnosis of SLE. In an unselected population, the sensitivity
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TABLEIII. Differentiating juvenile rheumatoid arthritis from
rheumatic fever

Juvenile rheumatoid Rheumatic fever
arthritis

Pattern of arthritis
Joints affected
Extra-articular
involvement

Deformities
Course

Additive
Small and large
Uveitis

Migratory
Mainly large
Carditis, chorea
(in 75% cases)
Not seen
Self-limiting (75% attacks
subside in 6 weeks)
Raised
May be abnormal
More common

Common
Slowly progressive

ESR
Electrocardiogram
Echocardiographic
abnormalities

Markedly raised
Normal
Present

is 98% and specificity 90%. However, the diagnosis of SLE
requires the presence of several clinical and laboratory criteria
because ANA can be present in several conditions other than SLE
(Table IV). The positive predictive value of ANA testing for
detection of SLE is only 30%-40%, while the negative predicti ve
value is greater than 99%. Thus, about two-thirds of patients with
positive ANA test results will not have SLE, and only rarely will
a person with a negative result have SLE. ANA should be ordered
in patients (especially females) with multisystem illness accom-
panied by photosensitive skin rash. The test is not useful for
evaluating the course of SLE and titres do not reflect changes in
disease activity. Certain ANA subsets such as dsDNA (sensitivity
50%-60%) and Sm (sensitivity 30%) are highly specific for SLE.
There are two common methods of doing ANA-indirect

immunofluorescence (IIF) and ELISA. While ELISA offers the
ease of automated assay with little inter-observer difference, JIF
is far more sensitive. Of the nearly 30 nuclear antigen-antibody
specificities known, the ELISA systems identify only 10--12.
However, with IIF all nuclear antigens are targeted. This explains
why different laboratories may give different results. On IIF, the
fluorescence may take several patterns such as diffuse, peripheral
or rim, speckled or nucleolar which correlate with the antigen
against which the antibody is targeted. For example, anti-dsDNA
antibodies produce a rim pattern, while anti-Ro and anti-RNP
. antibodies produce a speckled pattern. Although patterns may add
to the specificity of the test, they possess variable and usually
limited sensitivity. The pattern of ANA on IIF does not affect
clinical decision-making.

Antineutrophilic cytoplasmic antibodies (ANCA)
These are a group of antibodies first described as a diagnostic test
for Wegener's granulomatosis (WO). Subsequently, ANCA have
been identified in several other conditions (Table V). Two meth-
ods are employed for detecting ANCA-ELISA and IIF. Two

TABLEIV. Conditions associated with positive antinuclear
antibodies

Condition Frequency (%)

Systemic lupus erythematosus (SLE)
Sjogren's syndrome
Systemic sclerosis
Mixed connective tissue disease
Rheumatoid arthritis
Normal population

95-99
75

60-90
95-99
15-35
<5
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TABLEV. Diseases associated with antineutrophilic cytoplasmic
antibodies (ANCA)

c-ANCA (Pr-3) p-ANCA (MPO)

Wegener's granulomatosis (90%) Microscopic polyangiitis (90%)
Classical polyarteritis nodosa (20%)
Churg-Strauss syndrome (70%)
Crescentic glomerulonephritis (70%)

Figures in parentheses refer to approximate positivity rate

patterns are recognized on IlF-cytoplasmic staining (c-ANCA)
and perinuclear staining (p-ANCA). The target antigen for
c-ANCA is proteinase-3 (Pr-3) and the major target antigen for
p-ANCA is myeloperoxidase (MPO). ELISA kits are available
both for Pr-3 and MPO. Apart from vasculitides, non-MPO
p-ANCA has been reported in other conditions such as ulcerative
colitis (60%), primary sclerosing cholangitis (60%), RA (20%)
and SLE (20%). This underscores the importance of ordering the
investigation only in patients with a moderate-to-high clinical
suspicion of vasculitis. Since WG is rare, the positive predictive
value of c-ANCA is low. The most important use of ANCA for a
clinician is in a patient with clinical features suggestive of WG,
where the presence of positive c-ANCA or Pr-3 ELISA may
obviate the need for obtaining tissue samples invasively. The
other clinical setting is in patients with nephritis without an
obvious cause, and in patients with pulmonary renal syndromes.

Other autoantibodies
Testing for other autoantibodies such as dsDNA, anti histone

, antibodies, anticardiolipin antibodies, anti-Ro, anti-La, antitopo-
isomerase I (ScI-70), and anticentromere antibodies are required
in special clinical situations. Of these, dsDNA is used to monitor
the activity of SLE, especially lupus nephritis. High titres usually
indicate active disease. However, clinico-serological discordance
is well known and one must 'treat the patient and not the antibody
levels'. Antihistone antibodies are helpful in the diagnosis of
drug-induced SLE. Anticardiolipin antibodies (ACL) are amarker
for the antiphospholipid syndrome (APS) which is classically
characterized by arterial or venous thrombosis, recurrent preg-
nancy losses, livedo reticularis, and thrombocytopenia. Again,
the mere presence of ACL without suggestive clinical features is
not enough to diagnose APS.

SYNOVIAL FLUID EXAMINATION
It is one of the most important, yet often neglected, laboratory
tests in rheumatology. It is the only way to definitively diagnose
gout, and to 'rule in' or 'rule out' the diagnosis of septic arthritis.
Synoviocentesis and synovial fluid examination are mandatory in
every patient presenting with monoarthritis. Its value is rather
limited in patients who present with polyarticular disease. Tests of
viscosity, mucin clot and string tests are of historical importance
only. The fluid should be subjected to culture and Gram staining.
White blood cell counts (total and differential), and finally crystal
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Synovial fluid examination: Key points

• Sample should be anticoagulated with heparin or liquid
EDTA.

• Powder EDTA causes confusion in crystal identification.
• Viscosity, mucin clot, protein, glucose, antinuclear antibody
and rheumatoid factor in synovial fluid do not confer any
meaningful information. These need not be done.

• Total and differential white blood cells counts, culture, Gram-
stain, Ziehl-Neelsen stain and crystal identification should
be performed on all fluid samples.

• White blood cell count should be done normally using saline
as diluent. Acid diluents cause mucin to clot.

• The high viscosity of synovial fluid interferes with counts in
automated blood counters. Manual counts are preferable.

• Polarized light microscopy is ideal for crystal identification.
However, useful information can also be obtained on light
microscopy.

• The ordinary light microscope can be adapted to perform
polarizing light microscopy using economical polarizing
plates.

• Crystal identification requires experience.

identification, preferably under polarized light microscopy should
be done.
A white blood cell count of 2000 per cmm is used as a cut -off

to differentiate inflammatory from non-inflammatory fluids. A
non- inflammatory fluid generally has <50% neutrophils while
infected fluid (septic arthritis) has >95% neutrophils. The key
points about synovial fluid are given in the box.

CONCLUSION
Laboratory evaluation in the differential diagnosis of rheumatic
complaints is most useful when the clinical suspicion is moder-
ately high. There is no substitute for a careful clinical examination
and seldom can the diagnosis be based on anyone single test: Most
clinicians order RF, ANA, ESR, and serum uric acid in every
patient with joint pains, which is not cost-effective. The most
powerful tests in rheumatology are still the history and physical
examination. The astute clinician should refrain from ordering
autoimmune panels. For example, if ANA is negative, there are
limited reasons to order additional tests such as anti-DNA, anti-
Ro, anti-La and anti-Sm, etc.
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