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Antibodies against cyclic citrullinated peptides (CCP):  
An ELISA for specifi c diagnosis of rheumatoid arthritis

The amino acid citrulline Principle of the anti-CCP ELISA
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Rheumatoid arthritis (RA) is one of the 
most common autoimmune diseases, affect-
ing around 1% of the world population. It is 
characterised by infl ammation of the syno-
vial membrane, which spreads symmetrical-
ly from the small to the large joints. Initial 
symptoms include painful swelling of fi nger 
joints with morning stiffness in the joints. 
Early diag nosis and immediate commence-
ment of suitable therapy is necessary to 
keep the disease under control. 

The most commonly performed serological 
test in suspected RA cases was until now the 
determination of rheumatoid factors (RF). 
These are antibodies (predominantly of class 
IgM) which react with gamma globulins and 
occur in 60-80% of RA patients. RF are a sen-
sitive but not very specifi c marker for RA, 
since they also occur in healthy individuals 
and in patients with various infections or 
other autoimmune diseases (systemic lupus 
erythematosus, Sjögren’s syn drome, sclero-
derma and others). 

40-60% of RA patients also exhibit auto-
anti bodies against epidermal fi l ag grin1 (RA 

keratin, anti-pe ri nu clear fac tor) in their se-
rum. Fil  ag   grin is a protein of the epi dermis, 
which links keratin fi laments to one an-
other. Autoanti bodies against fi laggrin are 
detected by indirect immuno fl uor escence: 
the antigen substrate rat oesophagus shows 
staining of the stratum corneum (RA kera-
tin) on the luminal side; anti-perinuclear fac-
tors (APF) are apparent in the cyto plasmic 
inclusion bodies of human epithelial cells 
of the oral mucosa.
 

In recent years it has been shown that the 
rare amino acid citrulline, which is present 
in fi laggrin, is a substantial component of 
the antigenic epitope. Enzyme immunoas-
says which use synthetic citrullinated pep-
tide as the target antigen offer a useful al-
ternative to indirect immunofl uorescence2. A 
direct comparison study demonstrated that 
the sensitivity can be increased from 49% 
to 68% by using cyclic citrullinated peptide 
instead of linear citrullinated peptide as an 
ELISA substrate3. Antibodies against cyc li c 

citrulli nated pep tides (CCP) are a new and 
highly specifi c marker for RA. 

An ti bodies against CCP are predominantly 
of class IgG and have a specifi city of 98% 
for RA. They are observed very early in the 
disease course and have a high predictive 
value: patients with anti-CCP antibodies 
develop signifi cantly more radiologically 
detectable joint damage than anti-CCP-
negative patients4. Antibodies against CCP 
possess a much higher specifi city than RF 
(anti-CCP: 97%, RF: 62%) with the same sen-

sitivity (anti-CCP: 79%, RF: 78%)5. They can 
be detected in early stages of the disease in 
79% of patients.

EU ROIMMUN offers an innovative micro-

plate ELISA for quantitative deter min ation 
of autoantibodies against CCP. Diluted pa-
tient sera are incubated in wells coated 
with synthetic cyclic citrullinated peptides 
(second gener ation). Specifi c antibodies in 
the serum bind to the immobi lised antigen 
and cause a photo metric colour reaction by 
means of an enzyme-coupled secondary 
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antibody. Five calibration sera ensure reli-
able measure ment of antibody concentra-
tions. The EURO IMMUN Anti-CCP ELISA is a 
highly specifi c and sensitive sero logical test 
system for the diagnosis of RA.

Panel n Anti-CCP positive

Sensitivity for RA 419 329 (78.5%)

Asymptomatic 
blood donors

400 2 (0.5%)

Psoriatic
arthritis

28 0

Other
arthritides

35 3 (8.6%)

System. lupus 
erythematosus

108 3 (2.8%)

Sjögren‘s syn-
drome

106 2 (1.9%)

Scleroderma 98 3 (3.1%)

Autoimmune
thyroiditis

159 4 (2.5%)

Wegener‘s
granulomatosis

25 1 (4.0%)

Anti-parvovirus
B19-positive

126 3 (2.4%)

Viral hepatitides 54 0

Anti-HIV positive 5 0

Tuberculosis 10 0

Specifi city for RA 1154 21 (98.2%)
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