Specificity versus sensitivity: how rheumatoid arthritis

diagnosis has changed over the last 10 years

“The diagnosis of rheumatoid arthritis is mainly clinical, supported by laboratorial
and imaging findings. It is relatively easy to make a diagnosis of rheumatoid
arthritis in the typical patient presenting with insidious onset symmetric
polyarthritis ... However, in less characteristic presentations, the
diagnosis of early rheumatoid arthritis can be challenging.”

Rheumatoid arthritis (RA) is a chronic inflam-
matory autoimmune disease that mainly affects
diarthrodial joints. It is associated with signifi-
cant morbidity and, in particular, irreversible
joint damage and functional disability, and
increased mortality. The diagnosis of RA is
mainly clinical, supported by laboratorial and
imaging findings. It is relatively easy to make a
diagnosis of RA in the typical patient present-
ing with insidious onset symmetric polyarthritis,
involving predominantly the wrists and small
joints of the hands and feet with detectable rheu-
matoid factor (RF) in serum and with x-rays
showing periarticular osteopenia with or with-
out decreased joint space or erosions. However,
in less characteristic presentations, the diagnosis
of early RA can be challenging. This is true, for
example, in older patients with a clinical pic-
ture of polymyalgia-type symptoms or remitting
seronegative symmetrical synovitis with pitting
oedema syndrome, in acute presentations with
a predominance of systemic symptoms or in
patients presenting with a monoarthritis or with
an asymmetric oligoarthritis.

“In the last 10 years, early diagnosis of RA
has been made easier by the use of tests to
detect antibodies to cyclic citrullinated
peptides in the serum and by increased usage
of musculoskeletal imaging techniques...”

Early diagnosis of RA and prompt initiation of
standard disease modifying antirheumatic drugs
and biologic agents has been shown to improve
prognosis, by effectively controlling symptoms
and slowing or halting the disease progres-
sion [1-3]. Thus, a new paradigm of aggressive
treatment of early RA has been proposed, but the
treatments available are not devoid of side effects.
Therefore, there is a need to try to improve the
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sensitivity and specificity of the tools used to
make an early diagnosis of RA in clinical prac-
tice. The focus is on the ability to distinguish
between patients with self-limiting, persistent
nonerosive and persistent erosive arthritis.

There are no widely validated diagnostic
criteria for RA to be used in clinical practice;
a few sets have been proposed [45]. The main
criteria used in RA are the American College of
Rheumatology (ACR) or American Rheumatism
Association 1987 revised criteria (6]. Although
they were developed as classification criteria, they
are widely used for diagnosis. However, classifica-
tion criteria are developed for clinical research or
for epidemiological studies; they are designed to
distinguish a patient with RA from patients with
other diseases in a rheumatology clinic or from a
large population including healthy subjects. They
allow classifying patients with established disease
with high specificity but are not so frequently
helpful in early disease classification. The 1987
revised ACR criteria for the classification of RA
have high sensitivity and specificity in established
RA but are less sensitive in early RA (7). This is
due, at least in part, to the fact that some of the
criteria are rarely fulfilled in the first year after
the onset of RA. A meta-analysis by Banal and
colleagues, described a pooled sensitivity and spe-
cificity of the ACR set of criteria (when compared
with expert opinion) of 77% (68-84%) and
77% (68—84%) in the list format versus 80%
(72—88%) and 33% (24—43%) in the tree format
in early arthritis (<1 year duration) (7). In estab-
lished disease, pooled sensitivity and specificity
were 79% (71-85%) and 90% (84—94%) versus
80% (71-85%) and 93% (86-97%) respectively
for list and tree format [7]. The authors concluded
that the specificity of the classification criteria in
early disease is low and this set of criteria should
not be used as a diagnostic tool.
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In the last 10 years, early diagnosis of RA has
been made easier by the use of tests to detect
antibodies to cyclic citrullinated peptides (anti-
CCP) in the serum and by increased usage
of musculoskeletal imaging techniques, in
particular, ultrasound (US) and MRI.

Anti-CCP have demonstrated good sensitivity
(mean from various studies 68%) and high spe-
cificity (mean from various studies 95%) in the
diagnosis of RA, including early disease (8]. They
are also associated with bone erosions and influ-
ence prognosis, which helps in identify patients
that will potentially benefit from early aggressive
therapy [9.10]. Due to their high specificity, anti-
CCP are useful in the diagnosis of early RA, both
in patients seronegative and seropositive for RF. In
one study, anti-CCP had a specificity of 92% and
a sensitivity of 60% in RF-negative patients [10].

Several authors have called for the inclusion of
anti-CCP in the revised classification criteria for
RA. This addition may improve specificity owing
to the fact that anti-CCPs predict the develop-
ment of RA with a high probability [11,8,12]. Zhao
and colleagues modified the ACR criteria by
adding anti-CCP or substituting anti-CCP for
rheumaroid nodules or both rheumatoid nodules
and joint erosions [12]. Substituting anti-CCP
for rheumatoid nodules increased sensitivity in
the diagnosis of early disease without decreas-
ing specificity (87 and 95.6%, respectively for
early disease; 94.6 and 92.8%, respectively, for
all patients). When both rheumatoid nodules
and joint erosions were substituted by anti-CCP
in the diagnosis of early RA, sensitivity was
increased but specificity decreased [12.13].

Early RA is characterized by proliferative and
hypervascularized synovitis, resulting in bone
erosion, cartilage damage and irreversible joint
destruction. Modern imaging modalities such as
MRI and US have had major developments dur-
ing the past 10 years in the musculoskeletal field.
They allow more certainty in an early diagnosis of
RA by documenting early joint damage (that may
still not be detectable by conventional radiogra-
phy) and by detecting subclinical disease in mul-
tiple joints. Bone erosions often develop during
the first 2 years of the disease and within the first
6 months in patients with aggressive disease [14].
MRI is more sensitive than US in the detection
of bone erosions and much more sensitive than
conventional radiography. Both MRI and US are
more sensitive than clinical assessment for detect-
ing synovitis, even in small peripheral joints. They
help in distinguishing patients with polyarthritis
from those with oligoarthritis and, in cases of
polyarthritis, they help in assessing whether the
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typical joints are involved. Moreover, MRI has a
strong negative predictive value in patients with
a clinical suspicion of early RA when it shows
no evidence of synovitis of the small peripheral
joints [15]. Some data suggest that some altera-
tions, in particular, bone marrow oedema (only
detected by MRI), may predict future bone dam-
age. Musculoskeletal imaging may also be use-
ful in making the distinction between early RA
and other joint diseases, including early psoriatic
arthritis [15].

Abnormalities in early RA include synovi-
tis, tenosynovitis, bone marrow oedema, bone
erosions and bursitis [1s]. The injection of gado-
linium allows for distinction between synovial
proliferation and joint effusion. Only MRI is
able to identify the presence of bone marrow
edema. These changes are thought to precede
the development of bone erosions. Bone mar-
row edema strongly correlates with the erosive
progression of the disease [16-18].

Sensitive US imaging using gray-scale and
power Doppler is able to identify both sub-
clinical synovitis and early erosive disease pre-
ceding changes seen on conventional radiog-
raphy [19.20]. In contrast to MRI, there are no
limiting factors such as the presence of pace-
makers, metal or claustrophobia and all of the
peripheral joints can be examined as often as
necessary in a shorter period of time. US, includ-
ing power Doppler, was found to have a major
impact on the certainty of arthritis persistence
at 12 months in seronegative patients presenting
with an inflammatory arthritis with a duration
of less than 12 weeks. In seronegative patients
with one or more clinical conventional features
of inflammatory arthritis (increased C-reactive
protein, one or more swollen hand joint, x-ray
erosion), US raised the probability of persistent
arthritis at 12 months from 2-30 to 50-94%.
It was of no value in patients with RF and/or
anti-CCP as all these patients developed RA [21].

In conclusion, in the last 10 years, the develop-
ment and increasing availability of tests for anti-
CCP antibodies, together with musculoskeletal
imaging techniques with increased sensitivity
and specificity, have contributed to greater cer-
tainty in making a diagnosis of RA early in the
disease course. These methods can also have a
prognostic value and therefore help in choosing
patients that will potentially benefit more from
early aggressive treatment. In a joint European
League Against Rheumatism (EULAR)-ACR
initiative, new criteria for RA, which include
more patients with early disease and anti-CCP
antibodies as new markers, are being developed.
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