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 Citrullinated proteins have been discovered in the joints of patients with 

rheumatoid arthritis but not in other forms of joint disease. The citrullinated proteins 

in the joints correspond to the presence of the citrulline antibodies in the blood and 

suggest a possible role for these antibodies in the development of rheumatoid 

arthritis.  The present study  assessed the recent diagnostic value of anti-cyclic 

citrullinated antibodies (CCP) compared with rheumatoid factor (RF) in patients with 

rheumatoid arthritis. One hundred blood samples were collected from RA patients 

and thirty from apparently healthy group. Sera from each subject were tested for anti- 

CCP and RF by enzyme linked immunosorbent assay (ELISA). The majority of 

patients were females (84%), with a female: male ratio 5.2:1. The results indicated 

that anti-CCP postivity for RA patients was (69%) when compared with the healthy 

group (0.0%), which was highly significant in RA in comparison with control groups 

(P<0.001). The current study revealed that the sensitivity and specificity of Anti-CCP 

appeared  the highest (69%) in comparison with low (47%) sensitivity for RF.  

Moreover, the specificity of Anti-CCP was very high (100%), while the specificity of 

RF was high (90%).  
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Introduction 

Rheumatoid factor are antibodies directed to the 

FC fragment of human IgG molecules resulting in RF-

IgG immune complexes which could be deposited in 

tissues and activate the classical complement pathway, 

and lead to tissue damage (1). It is not clear whether 

RF is directly related to the symptoms of RA, although 

RF is found significantly more often in cases of 

aggressive joint inflammation. Since the presence of 

RF is one of the American College of Rheumatology 

criteria for RA, the test is performed on a routine basis 

in most clinical laboratories.  Some reports mention 

raised IgA-RF levels as a parameter for disease 

activity (2). A combined routine determination of 

IgM-RF, IgG-RF and IgA-RF is recommended for an 

improved sensitivity, for diagnostic specificity and for 

predictive value(3). Finally Citrulline antibody 

directed against a circular peptide (a ring of amino 

acids) called Citrulline is a nonstandard amino acid, as 

it is not incorporated into proteins during protein 

synthesis.  
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It can, however, be generated via post-

translational modification of arginine residues by 

peptidylarginine deiminase (PAD) enzymes (4,5). 

Conversion of arginine into citrulline involves the 

replacement of an amine group by an oxygen atom in 

the side chain of this amino acid, and is associated 

with the loss of a  positive charge (at neutral pH). 

Although this conversion results in a relatively small 

chemical alteration of the protein involved, the 

reactivity of autoantibodies reactive with citrulline-

containing epitopes seems to be critically dependent 

on the presence of a citrulline residue(6). The citrulline 

antibody is known more formally as cyclic 

citrullinated peptide antibody as anti-CCP antibody 

IgG (7). Citrullinated proteins have been discovered in 

the joints of patients with rheumatoid arthritis but not 

in other forms of joint disease. The citrullinated 

proteins in the joints correspond to the presence of the 

citrulline antibodies in the blood and suggest a 

possible role for these antibodies in the development 

of rheumatoid arthritis (8).  The anti-CCP antibodies 

are mainly of the IgG class, although IgM and IgA 

anti-CCP can also be detected, albeit at a much lower 

http://www.medterms.com/script/main/art.asp?ArticleKey=24643
http://www.medterms.com/script/main/art.asp?ArticleKey=15380
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prevalence (9). Anti-CCP represents a superior 

serological marker for RA. Anti-CCP is (i) highly 

specific for the disease, (ii) able to distinguish RA 

from other arthritis that mimic RA, (iii) present in the 

majority of patients (good sensitivity), (iv) detectable 

very early in the disease, and (v) helpful in predicting 

disease outcome. Its prognostic potential may aid the 

rheumatologist in reaching decisions on the most 

optimal treatment strategies. Moreover, anti-CCP can 

be detected with producible and easily  performed 

ELISA, the CCP2 test, which is important from the 

perspective of laboratory management (10).                        

 

Materials and Methods 

Sample collection  

One hundred blood samples were collected from 

RA patients and thirty samples from SLE patients and 

thirty samples from apparently healthy 

controlindividuals. The RA and SLE  patients were 

chosen according to the  definition by the American 

Rheumatism Association 1987 criteria.  In our study 

groups age, sex, disease duration and clinical 

characteristics were reordered. The diagnosis was 

made by the consultant medical staff in Baghdad 

teaching hospital from March 2008 to March 2009.                

Serology                                          

Serum samples from patients and control groups 

were kept at (-20˚C). Rheumatoid factor (RF) and RF 

isotypes (IgG , IgM, IgA) were detected using ELISA 

kit ( Euroimmun, Germany). Anti-CCP antibodies 

were  detected by ELISA ( Euroimmun, Germany) . 

These assays were performed according to the 

manufactures instructions ( cut off value , 5 IU/ml).         

 

Statistical Methods    

The mean ± SD were given, difference between 

means of patients and healthy control group were 

assessed by least significant differences (LSD). These 

statically analyses were done by using Pentium four 

computer through the SSPS program. Receiver 

operating characteristic (ROC) was done. Curves when 

drawn and the area under the curve (AUC) along with 

corresponding confidence intervals were calculated. 

Diagnostic characteristics were determined by means 

of sensitivity and specificity. 

 

Results                                               

The quantitative determination for RF isotypes 

has been applied for studied groups, as mentioned in 

table (1). A rheumatoid factor positivity in the current 

study showed (47%) for RA cases with a strong 

significant difference (P<0.001). Moreover, RF-IgG 

(67 %)  RF-IgM (85%) and RF- Anti-CCP antibody 

which has been detected in the sera of the RA patients, 

SLE and healthy control groups. High frequency of 

anti-CCP positivity for RA patient's sera (69%) rather 

than the control groups 6.7% and 0.0% for SLE and 

healthy cases respectively. Anti-CCP Antibodies 

showed highly significance in RA patients in 

comparison with the control groups (P<0.001),as 

summarized in table (2). IgA (76%) revealed a highly 

significant difference (P<0.001). The current study 

revealed that the sensitivity and specificity of Anti-

CCP as recorded in table (3) which presents in the 

validity test that appeared the highest (69%) in 

comparison with low (47%) sensitivity for RF. 

Moreover, the specificity of Anti-CCP was very high 

(100%), while the specificity of RF was high (90%).  

For further comparisons of the diagnostic value of 

each assay, we undertook an ROC (Receiver operating 

characteristic) analysis and calculated the area under 

the (AUC) (Figure 1 and 2). The ROC analysis 

displays the pairs of sensitivity and specificity for 

different tests (anti-CCP and RF). It could clearly be 

shown that anti-CCP ELISA provided the best 

combination of sensitivity and specificity for detecting 

RA.                         

By analyzing the benefit of single or combined 

use of all six antibody assays to find an impressive 

additional diagnostic value of CCP compared with the 

single use of RF isotypes alone. Frequencies of anti-

CCP antibodies, RF and RF-isotypes in patients are 

shown in table (4). The majority of RA patients, 

(47.8%) were anti-CCP and RF positive but (45.2%) 

were anti-CCP negative and RF positive. In addition, 

among these patients with RA, (81.2%) were positive 

for both tests and (93.5%) were anti-CCP negative and 

RF-IgM positive. Moreover, (71%) of patients were 

positive for Anti-CCP and RF-IgA, while (87.1%) of 

patients were Anti-CCP negative and RF-IgA positive. 

In this study, only (13%) were positive for Anti-CCP 

and ANA but (16.1%) of patients were Anti-CCP 

negative and ANA positive.  

 

Discussion: 

The percentage of RF (47%) in our RA group, 

was relatively low.These findings disagreed was with 

Abbas who mentioned that RF-IgG (47.3%) RF-IgM 
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(48.6%) and RF-IgA (54.1%) (11).  However, Bas etal  

reported that the RF-IgM and RF-IgA isotypes were 

noticed predominated among early RA patient's sera 

(12). These variations may be related to differences in 

population and timing of sample collection. These 

results may be  explained by the fact that RA patients 

encompass the fall range of RA patients severity 

/activity because of the health system in Iraq. Raised 

level of RF-IgG, RF-IgA, and RF-IgM have been 

reported in patients with RA. Several groups have 

reported that a high level of RF-IgA is prognostic for 

more severe disease outcome. High level of RF-IgA 

during three years of onset of symptoms have been 

associated with more severe disease after six years of 

onset (13). Other references denoted RF-IgM typically 

is seen not only in RA but also in other various 

conditions.  RF-IgA is more easily detected than RF-

IgG which may be a better indicator of T-cell 

dependent affinity matured antibodies directed to FC–

γ epitopes relevant to RA than RF-IgM. The combined 

detection of RF-IgM and RF-IgA in a serum is a 

strong indicator of RA (14). Recently, a highly 

specific autoantibody system has been described for 

RA, in which patients develop antibodies to 

citrullinated, and this has resulted in the development 

of the anti-cyclic citrullinated peptide (anti-CCP) 

antibody test (15). Anti-CCP was a good serological 

marker for RA and  should be highly specific for the 

disease and be able to distinguish RA from other 

arthritis that mimic RA. The frequency of anti-CCP 

positivity among the RA patients Sera (69%), this 

percentage is higher than that of   other researchers 

who proposed 50-60 % detection of anti-CCP in RA 

cases (16,17), while, the present study comparable to 

Iraqi study is (68.09%) (18). Additionally, there is a 

highly significance in RA and control groups 

(P<0.001). This result agrees with these studies, which 

had positivity reached to (68%) (15) and indicated the 

anti-CCP which was a good marker for RA disease. 

The interpretation for these variations is that the level 

of anti-CCP decreases during therapy and those with 

positive results had more destructive disease than 

those without anti-CCP (7). It was noticed that the 

result of different studies were heterogeneous. This 

may be caused by the manufacturing companies with 

different serum dilutions and different CCPs used in 

the assays. These all may alter the result and 

necessitate the need for international standardization. 

Also, high specificity of Anti-CCP antibodies had 

been investigated by other researchers.  Most of them 

reported specificity of (90-99%), and sensitivity (64-

74%) (19;20). Anti-CCP antibody can be detected very 

early in RA although with somewhat lower sensitivity 

(40-60%) (21). From this outcome it can be concluded 

that Anti-CCP antibody is a significant diagnostic 

marker with high specificity (100%). The explanation 

of difference is due to the variations in the 

characteristics of patients (early or late RA) that  was 

included, this difference can probably be related to the 

fact that few patients are newly diagnosed but others 

are late RA. The combination of anti-CCP and IgM-

RF yields higher sensitivity for diagnosis of RA than 

either test alone.  This result confirms previous studies 

with combination of RF plus Anti-CCP (6;21). Anti-

CCP is a prognostic indicator for RA progression, 

although generally not more useful than RF-IgM (22).  

These parameters for rheumatoid arthritis are 

considered as superior to other RF-isotypes. Positivity 

in highly specific CCP ELISA supports the diagnosis 

of disease, CCP proved to be a powerful diagnostic 

tool, especially in ambiguous cases or negative 

patients with RA (14).  Furthermore, the presence of 

anti-CCP and IgM-RF was associated with a higher 

probability of radiological signs of joint damage and 

that RF is with higher functional disability (23).  

Rantaapaa-Dalqvist et al. showed that CCP and IgA-

RF predict, the development of  RA, with CCP having 

the highest predictive value of all antibodies(8), 

whereas  the study by Bas et al., also observed  an 

association of  RF-IgA and CCP with clinical signs of 

disease activity (12).  

 

Conclusions: 

Anti-CCP was a good serological marker for 

RA and should be highly specific for the disease and 

be able to distinguish RA from other arthritis that 

mimic RA.The combination of anti-CCP and IgM-RF 

yields higher sensitivity for diagnosis of RA than 

either test alone. In addition combination of CCP and 

IgA-RF predict the development of RA.  
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Table 1:- The frequency of RF & RF-isotype among 

studied groups (RA patients, SLE patients and 

apparently healthy control). 
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Table 2:-The frequency of Anti-CCP Antibodies 

among studied groups. 

Studied 

groups 

Anti-CCP 
Total 

P-

value Positive Negative 

RA 

patients 

N 69 31 100 
 

 

0.00 

 

 

% 69 31 100 

SLE 

patients 

N 2 28 30 

% 6.7 93.3 100 

Healthy 

group 

N 0.0 30 30 

% 0.0 100 100 

Note :- Anti-CCP: Anti-cyclic citrullinated peptide. 

 

Table 3:- Validity test (%) of immunological 

parameters ( Anti-CCP and RF ). 
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Figure 1: - Receiver Operating Characteristic 

(ROC)curve of anti- CCP antibodies 
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    Figure 2: -Receiver Operating Characteristic (ROC) 

curve of  RF. 

 

Table 4:-Combinations between Anti-CCP and RF- 

isotypes among Rheumatoid  Arthritis  patients. 

Serological parameters 

(positive result) 

Anti-CCP 

Positive Negative 

RF 47.8% 45.2% 

RF-IgG 72.5% 54.8% 

RF-IgA 71.0% 87.1% 

RF-IgM 81.2% 93.5% 

ANA 13.0% 16.1% 

ANA: Antinuclear antibody 
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مرضى التهاب المفاصل   لدىالسترولين الحلقي مقارنة بالعامل الرثوي الببتيد القيمة التشخيصية لضد 
 الرثوي 

  خضير البدري        محمد ابراهيم نادر          أمنه نعمه الثويني          هناء ناجي عبدالله

 :الخلاصة

مئة عينةةة  م مةةن مرلةةى التهةةا   تهدف الدراسة الحالية  الى استخدام طريقة حديثة لضد بروتين السترولين الحلقي مقارنة بالعامل الرثوي. تم جمع
% 84. وكانةةا ابلقيةةة المرلةةى مةةن النسةةار بنسةة ة ELISAالمفاصةةل الرثةةوي وث ثةةو  عينةةة مةةن ااءةةخار ااصةةحار  الريةةا وارتقةةر  العينةةا  ب ريقةةة 

%  والتةةةي ا هةةةر  معنويةةةة عاليةةةة مقارنةةةة بمنموعةةةة 69مةةةن الةةةوكور. واءةةةار  النتةةةايج ا  نسةةة ة اينابيةةةة لضةةةد بةةةروتين السةةةترولين الحلقةةةي  5.2:1وبمعةةةد  
الحاليةةة ا  حساسةةية  حةةد الةةدا  السةةترولين الحلقةةي % للمرلةةى مةةع  ةةاري معنةةوي. ا هةةر  الدراسةةة 47الاصةةحارو وكانةةا نسةة ة الاينابيةةة للعامةةل الرثةةوي 

%( مقارنةةة بخصوصةةية العامةةل 100%( إلا ة الى ذلك كانا رصوصية الدا  السترولين الحلقةةي عاليةةة جةةدا )47%( مقارنة بالعامل الرثوي )69عالية )
 %(.90الرثوي )


