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SUMMARY

This paper reviews the current state of knowledge on
CCP and anti-CCP. It has been known for decades that
RA patients generate auto-antibodies to citrullinated
peptide antigens. Citrullination occurs by the action of
the PAD enzymes upon the amino acid arginine. Auto-
antibody reactivity to native epidermal filaggrin was
originally identified in RA serum (anti-perinuclear factor
and anti-keratin antibodies). Filaggrin is a naturally
occurring source of CCP and formed the basis of the first
generation of anti-CCP ELISA (anti-CCP1). Subsequent
synthesis of a panel of CCP gave rise to more superior
epitopes and thus to a second generation ELISA (anti-
CCP2) with improved sensitivity and specificity for RA in
comparison with RF.

Anti-CCP2 fulfil the three criteria required for a good
diagnostic marker: high sensitivity – detects a high
percentage of patients with RA (80% vs 70% for RF); high
specificity – low false positive rate (98% vs 62% for RF);
early detection – allowing early diagnosis (present more
than 10 years before, and in more patients with rising
titres in the years before development of symptoms
compared with RF). Furthermore, as many as 60% of RA
patients negative for RF are anti-CCP2 positive.1

Anti-CCP2 is also a prognostic marker with positivity at
baseline, predicting early progression to radiological
damage, manifest by erosions and a more aggressive
clinical course at two/three years of follow-up.

There is no correlation between anti-CCP2 and EARD, in
contrast to RF. Nor does there appear to be a correlation
with clinical response to anti-TNFα (biologic) therapy
unlike RF. Both anti-CCP2 and RF titres fall in patients
who respond clinically to conventional disease-modifying
therapy. These findings might suggest contrasting
pathogenic roles for anti-CCP autoantibodies and RF,with
the synovium as the greater focus for anti-CCP.

COMMENT

Rheumatoid arthritis is associated with significant
morbidity and mortality. There is likely to be a ‘window of
opportunity’ early in the disease when disease-modifying
treatment can significantly alter the disease course and
prevent or modify the development of erosions which can
eventually lead to joint failure, and even alter mortality.
Best practice is to identify and treat the disease early.2

Rheumatoid arthritis remains a clinical diagnosis,
especially very early in the course of the disease when
radiological change specific to RA or erosions may not yet
be evident.

Rheumatoid factor is IgM auto-antibody against the Fc
portion of IgG. Despite its relatively low specificity with
respect to other diseases (especially connective tissue
diseases) and presence in the healthy population
(especially the elderly), RF has been retained largely
because of it prognostic utility (correlating with
radiological and functional outcomes), and the lack of a
better test. It is a relatively poor diagnostic test defined
by the criteria described above, yet continues to be used
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widely as a screening test for patients who present with
joint pain.

We now see the advent of an era when our ideal of early
identification and treatment might be more accurately
realised. This is particularly exciting at a time when our
approach to treatment has been revolutionised by the
advent of the concept of tight RA disease control and
with both combination of conventional DMARDs and
with biologic therapies.

Important insights into the pathogenesis of RA may be the
result of discovery of anti-CCP: CCP are present
primarily in dying cells, but anti-CCP only develop in
patients with susceptibility genes governing antigen
presentation and T cell activation in RA. It is possible that
a number of these cells release PAD enzymes which in

turn citrullinate synovial proteins, for example vimentin
(citrullinated proteins do not normally occur in
synovium). In patients with the susceptibility genes, an
inflammatory response may be generated with up-
regulation of the inflammatory milieu. Scientific
endeavour in this area is ongoing and may yet see the
development of therapies specifically targeted to breaking
the cycle of RA chronicity.
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Conferencing & Events

The Royal College of Physicians of Edinburgh, located in Edinburgh city centre,

has a unique blend of rooms providing perfect surroundings for your conference,

meeting or event.  It is close to all amenities.  The Victorian Great Hall and

galleried New Library and the Georgian Cullen Suite are wonderful settings for

dinners and receptions.  The modern Conference Centre seats up to 300 people

in raked seating and is complemented by breakout rooms seating from 10 to 80

people; a key pad voting system and video conferencing.  The Centre is

surrounded by dedicated exhibition and refreshments areas.  Catering is

provided by one of our panel of approved caterers.  Bookings are now being

accepted to 2010.

The College provides a stunning setting for a wedding and is licensed for civil and

religious ceremonies.

Discounts are available for Fellows and for medical conferences and charities.

For more information and for a quotation, please contact the Events Team on +44

(0)131 225 7324; email events@rcpe.ac.uk or visit the website at

www.rcpe.ac.uk and choose the link to Conferencing and Events.


