
Anti-CCP 
(cyclic citrullinated peptides) 

Historical and Pathological Background
Research in Rheumatoid Arthritis (RA) over the past 10 years has 
gained significant ground in both pathophysiological and clinical 
understanding. It is now known that early aggressive therapy within 
the first 3 months of the development of joint symptoms decreases the 
chance of developing severe disease, both clinically and radiologically. 
To enable this early diagnosis, there has been considerable effort made 
to discover serologic markers of disease.
Around 80% of RA patients become rheumatoid factor positive (IgM 
RF), though this can take many years to occur. In other words, IgM 
RF (hereafter called RF) has low sensitivity in the early stages of RA. 
Furthermore, patients with other inflammatory diseases (including 
Sjögren’s syndrome, chronic viral and bacterial infections) may also be 
positive for RF, and thus RF has a relatively low specificity for RA.

Thus the RF is not an ideal test in the early detection and confirmation 
of RA. There has been an on-going search for an auto-antigen in RA 
over the past 30 years. It has been known that senescent cells display 
antigens not present on other cells, and that RA patients may make 
antibodies against them. This was first reported with the anti-perinuclear 
factor (APF) antibodies directed against senescent buccal mucosal cells 
in 1964, but this test was challenging to perform and interpret. These 
cells were later found to contain filament aggregating protein (filaggrin). 
Subsequently, in 1979, antibodies directed against keratin (anti-keratin 
antibodies, AKA) in senescent oesophageal cells were discovered. In 
1994, another antibody named anti-Sa was discovered that  reacted 
against modified vimentin in mesenchymal cells. In the late1990s, 
antibodies directed against citrullinated peptides were ‘discovered’. 
In fact, we now know that all of the afore-mentioned antibodies detect 
similar antigens. When cells grow old, some of the structural proteins 
undergo citrullination under the direction of cellular enzymes. Arginine 
residues undergo deamination to form the non-standard amino acid 
citrulline. Citrullinated peptides fit better into the HLA-DR4 molecules 
that are strongly associated with RA development, severity and 
prognosis. It is also known that many types of citrullinated peptides are 
present in the body, both in and outside joints.

It has been determined that sera from individual RA patients contain 
antibodies that react against different citrullinated peptides, but these  
individuals’ antibodies do not react against all possible citrullinated 
peptides. Thus, to improve the sensitivity of the citrullinated peptide 
assays, cyclic citrullinated peptides (CCP) have been artificially 
generated to mimic a range of conformational epitopes present in vivo. 
It is these artificial peptides that are used in the second generation anti-
CCP assays. Sullivan Nicolaides Pathology uses the Abbott Architect 
assay which is standardised against the Axis-Shield, Dundee UK, second 
generation CCP assay.

False positive CCP antibodies have recently been reported to occur 
in acute viral (e.g. EBV, HIV) and some atypical bacterial (Q Fever) 
seroconversions. The antibodies may be present for a few months 
after seroconversion, but do not predict inflammatory arthritis in these 
individuals. 

Anti-CCP assays
CCP antibodies alone give a sensitivity of around 66% in early RA, similar 
to RF, though they have a much higher specificity of >95% (compared 
with around 80% for RF).

The combination of Anti-CCP and RF tests is now considered to be the 
‘gold standard’ in the early detection of RA. Combining RF with anti-CCP 
enables approximately 80% (i.e. 80% sensitivity) of RA patients to be 
detected in the early phase (less than 6 months duration) of this disease.

The presence of Anti-CCP antibodies has also been shown to predict 
RA patients who will go on to develop more severe joint disease, both 
radiologically and clinically. They also appear to be a better marker of 
disease severity than RF. Anti-CCP antibodies have also been shown to 
be present prior to the development of clinical disease, and thus may 
predict the development of RA in patients with uncharacterised recent 
onset inflammatory arthritis.

At present, it is not known whether monitoring the level of these 
antibodies will be useful as a marker of disease control, though some 
data in patients treated with biologic (e.g. etanercept, infliximab agents) 
suggests they may be useful. It has not been determined whether the 
absolute levels of CCP antibodies allow further disease risk stratification.

SNP reports CCP antibodies in a quantitative fashion – normal less than 
5 U/mL with a range of up to 2000 U/mL.
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