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Abstract
Rheumatoid Arthritis (RA) has been associated with several autoantibodies, including antiperinuclear factor,
anti-keratin antibodies, anti-filaggrin antibodies, and anti-Cyclic Citrullinated Peptide (anti-CCP) antibodies. Most
studies found that anti-CCP antibodies are only detected in Juvenile Rheumatoid Arthritis (JRA) patients with positive Rheumatoid Factor (RF). In our center we experimentally observed that children with Juvenile Idiopathic Arthritis
(JIA) that tested positive for anti-CCP Abs were also tested positive for RF. In seven years of follow-up of these 86
patients, 63 (73.2%) developed RA. It can be hypothesized that the antibodies against CCP plays an important role
in progression of the JIA towards RA. On the other hand anti-CCP Abs may play a role in the pathogenesis of RA.
Further studies are needed to clarify this association.

Juvenile idiopathic arthritis (JIA) is a systemic autoimmune disease
of unknown origin, which is characterized by chronic inflammation
of the joints similar to RA. It is one of the most common chronic
illnesses of childhood. Patients with JIA are divided into seven
subgroups, which include oligoarthritis, RF-positive polyarthritis,
RF-negative polyarthritis, extended oligoarthritis, systemic arthritis,
psoriatic arthritis, and Enthesitis-Related Arthritis (ERA) [1]. The
diagnosis of JIA depends primarily on clinical manifestations of the
disease [2]. Rheumatoid factor (RF) and Antinuclear Antibodies
(ANA) are established tests. RA has been associated with several
other autoantibodies, including antiperinuclear factor, anti-keratin
antibodies, anti-filaggrin antibodies, and anti-cyclic citrullinated
peptide (anti-CCP) antibodies. These autoantibodies bind antigenic
determinants that contain the unusual amino acid citrulline. Citrulline
is a posttranslational modification of the amino acid arginine by the
enzyme peptidil arginine deiminase [2]. There has been increasing
interest in these antibodies as diagnostic and prognostic markers of
JIA. Antinuclear antibodies are considered to be a marker for early
onset oligoarticular disease with uveitis [2,3]. However, their presence
fis not reflated to tThe dfisease course or to tThe severfity off tThe jofint
involvement [2]. Anti-CCP Abs have been studied in children a few
times [3-7]. Reviewing the literature, Low et al. [7] found anti-CCP Abs
in 77% (51/66) patients with JIA, including 15/18 (83%) RF-negative
polyarthritis, 12/16 (75%) RF-positive polyarthritis, 16/19 (84%)
oligoarthritis, 8/13 (62%) systemic arthritis. Noteworthy is that these
results are unique. In contrast, Avcin et al. [4] found positive antiCCP values in sera of 1.8% (2/109) patients with JIA. Both of them
were relatively low. One of 25 (4%) patients with polyarticular onset,
1/64 (1.6%) with oligoarticular onset, and none of the 20 patients
with systemic onset type were anti-CCP positive. The patient with
polyarticular onset was RF-negative. In another study, Hromadnikova
et al. [5] scrutinized the presence of anti-CCP Abs in sera of 140
patients with JIA aged 2–47 years. Overall, anti-CCP Abs were found
in 5% (7/140) patients including 3/52 RF-negative polyarthritis, 2/18
RF-positive polyarthritis, 1/15 ERA, and 1/5 unclassifiable arthritis.
Kasapçopur et al. [6] detected anti-CCP Abs in 2% (3/122) of children
with JIA. Twelve of them had RF-positive polyarticular JIA. In the
sera of 25% (3/12) of the patients with RF-positive polyarticular JIA,
anti-CCP Abs were verifiable. Anti-CCP values of patients with JIA
subtypes other than RF-positive polyarticular JIA were not found to be
significantly different.
Most of the authors believe that anti-CCP Abs are not of prognostic
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value. But in the study by Brunner and Sitzmann [8] it was shown that
these antibodies are only detected in patients with positive RF. This
means that the pattern of JIA in patients with positive anti-CCP Abs
resembles the RA.
In our center we experimentally observed that children with JIA
that tested positive for anti-CCP Abs were also tested positive for RF.
In seven years of follow-up of these 86 patients, 63 (73.2%) developed
RA according to the 1987 American College of Rheumatology (ACR)
revised criteria for the RA classification. In a retrospective review of
the clinical features of these 63 patients, we found that the clinical
manifestations of JIA in these patients mostly resembled the RA.
According to the above preliminary data and the results of the
previous studies, it can be hypothesized the antibodies against CCP
plays an important role in progression of the JIA towards RA. On the
other hand anti-CCP Abs may play a role in the pathogenesis of RA.
Further studies are needed to clarify this association.
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