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Background: Rheumatoid arthritis (RA) is one of the most frequent autoimmune diseases in the world which 
affect about 1% of people. Measurement of the anti-CCP1 antibody titer in these patients is one of the new 
tests that is available in our country and in the multiple studies has been shown to be more specific than 
rheumatoid factor in the diagnosis of RA (97%). This test becomes positive in early stage of disease and 
it has a high predictive value. The aim of our study was to determine the relationship between anti-CCP1 
antibody and disease activity score 28 (DAS-28) in patients with rheumatoid arthritis.
Materials and Methods: A cross-sectional study was performed in 90 patients with RA for evaluating the 
relation between anti-CCP1 antibody titer and DAS-28, patients were selected by consecutive method; 
serum samples were collected from patients. Anti-CCP1 antibody was measured by the corresponding 
enzyme-linked immunosorbent assay. Additionally, erythrocyte sedimentation rates (ESR), rheumatoid factor 
(RF), DAS-28, visual analog scale (VAS) were determined in patients with RA. Statistical analysis performed 
with t-test and Pearson’s correlations coefficient.
Results: Anti-CCP1 level was associated with DAS-28 (P<0.001, r=0.35). The largest linear correlation was 
between anti-CCP1 antibody levels and VAS; it means that higher titers of anti-CCP1 antibody are associated 
with more painful joints in our patients. The average of DAS-28 in our positive and negative anti-CCP1 
antibody patients was 5.07±1.1 and 3.5±1.5, respectively (P<0.05).
Conclusion: There was moderate correlation between anti-CCP1 titer and DAS-28.
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INTRODUCTION

Rheumatoid arthritis (RA) is a systemic inflammatory 
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disease characterized by chronic and erosive 
polyarthritis caused by abnormal growth of synovial 
tissue or pannus and causes irreversible joint 
disability. It is the most common inflammatory 
arthritis, affecting from 0.5% to 1% of the general 
population worldwide, with a female/male ratio of 
2.5:1. The disease may appear at any age, but it is 
most common among those aged from 40 to 70 years 
and its incidence increases with age.[1] Apart from 
pain, RA is associated with reduction of functional 
capacity and increased comorbidity and mortality.[2,3] 
Because of the highly variable and unpredictable 
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course of the disease, current therapeutic strategies 
in RA are increasingly aggressive regimens early in 
the course of the disease. Therefore, diagnostic tests 
with high specificity are desirable for deciding on the 
optimal treatment.[4] So far, serological support in the 
diagnosis of RA was mainly based on the presence 
of rheumatoid factors (RF).[5] RF can be detected in 
up to 70–80% of RA patients.[6] The ACR criteria for 
RA diagnosis include the presence of RF, a decision 
that has contributed to the widely routine use of this 
test as a diagnostic marker for RA in most clinical 
laboratories. However, these antibodies are not very 
specific for RA and can also be detected in other 
rheumatic diseases, infectious diseases, and even in 
3–5% of apparently healthy individuals.[5,7]

In recent years, many studies on antibodies against 
cyclic citrullinated peptide (CCP) have demonstrated 
that these antibodies are highly specific and 
predictive for RA[8] that they can be detected many 
years before onset of disease[9] and so that they are 
associated with joint destruction.[10] Furthermore, the 
presence or absence of these antibodies seems to be 
a stable trait.[11] Anti‑CCP antibodies are detected in 
seropositive as well as in seronegative RA patients. 
Antibodies to CCP as detected by enzyme‑linked 
immunosorbent assays (ELISA) are found in most 
patients with RA but less often in other diseases.[12] 
The sensitivity of ELISA for anti‑CCP1 antibodies is 
similar to that of testing for IgM RF, but the specificity 
of a positive anti‑CCP1 antibody assay is higher, in 
the range of 90% to 96%. Anti‑CCP1 antibodies predict 
erosive disease more effectively among patients 
with RA than do assays for RF.[13,14] ELISA test for 
anti‑CCP1 may be useful in the differential diagnosis 
of early stage of RA, particularly the ability of 
distinguishing RA from primary Sjögren’s syndrome 
or SLE. It may also be valuable in identifying those 
patients with early RA who are at increased risk of 
progressive joint damage among patients with early 
oligo‑ or polyarthritis. Anti‑CCP1 test and so has 
predictive value in the IgM‑RF negative subgroup 
of RA patients. The anti‑CCP1 test is a useful tool 
for diagnosing or exclusion of RA in patients with 
polyarthritis. In contrast to RF, anti‑CCP1 antibodies 
are rarely present in the serum of patients with HCV 
infections.

The aim of our study was to determine the relationship 
between anti‑CCP1 and DAS‑ 28 in patients with RA.

MATERIALS AND METHODS

Ninety RA patients (median age, 49.5 years ± 15.5 
range, 21–84) who were being evaluated at the 
Rheumatology Department of Isfahan University of 

Medical Sciences Center in Alzahra Hospital, Iran, and 
who fulfilled four or more of the American College of 
Rheumatology (ACR) 1987 criteria for RA were asked 
to participate.

Ninety patients during the period November 2007 and 
November 2008 were randomly enrolled in this study.

Those patients with RA overlap with other rheumatic 
disease, RF negative patients, and pregnant women’s 
or unable to give valid consent were excluded from 
the study.

Protocol was approved by the Research Ethics 
Committee of Isfahan University of Medical Sciences. 
Serum samples were obtained from patients with 
RA and were aliquoted and stored at –80°C until 
assayed. Additionally, erythrocyte sedimentation rate 
(ESR), RF, disease activity score 28 (DAS‑28), visual 
analog scale (VAS) were recorded in patients with RA. 
Serum antibodies directed to the cyclic citrullinated 
peptide (anti‑CCP) were assessed with a commercial 
enzyme‑linked immunosorbent assay (ELISA), 
(Euroimmun, Germany) and it was considered as 
positive if the antibody titer was greater than 5 
relative units (RU). These results were analyzed 
by SPSS software (version 15). We used t‑test and 
Pearson’s correlations coefficient. P‑values less than 
0.05 were regarded as significant.

RESULTS

We evaluate 90 patients with RA (median age, 
49.5 years ± 15.5 range, 21–84). Characteristics of the 
patients with rheumatoid arthritis were summarized 
in Table 1. Fifteen patients were anti‑CCP1 negative 
(16.7%) and 75 persons were positive (83.3%). The 
mean ± SD titer of the anti‑CCP1 was 196.3 ± 188.1 
RU range (1.4‑780). Eight (8.9%) patients were in 
remission. In 3 (3.4 %) patients, DAS‑28 was low, in 
36 (40%) patients it was medium, and in 43 (47.7%) 
patients it was high. With using of Pearson’s 
correlation coefficient, we checked the correlation 
between anti‑CCP1 and DAS‑28 includes ESR, VAS, 
swelling joints, and tender joints [Table 2]. There 
was an intermediate significant correlation between 
DAS‑28, VAS, and tender joints with anti‑CCP1 titer 
(P<0.001). The largest linear correlation was between 
anti‑CCP1 antibody levels and VAS; it means that 
higher titers of the anti‑CCP1 antibody are associated 
with more painful joints in our patients. There was a 
meaningful difference in DAS‑28 between two groups 
of anti‑CCP1 positive and negative patients 5.07 ± 1.1 
and 3.5 ± 1.5 respectively (P<0.001) [Figure 1].

We used multiple regression (Inter model) for 
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predicting DAS‑28 as a dependent variable; therefore, 
we interred some variables like ESR, VAS, tender 
joints and swelling joints, age and anti‑CCP as 
independent variables to the model. After running 
the model age and anti‑CCP1 were omitted from the 
final model and the following formula was obtained: 
DAS‑28 = 1.72 + 0.022 ESR + 0.022 VAS + 0.089 
tender joints + 0.093 swelling joints. Linear correlation 
between anti‑CCP1 and DAS‑28 is depicted in 
Figure 2.

DISCUSSION

RA is one of the most prevalent autoimmune diseases 
that affect about 1% of people in the world.[15] Anti‑CCP 
is from IgG class and they have specificity about 97% 
for RA.[16,17] They become positive in early stages of 
disease and have high predictive value.[18‑20] Patients 
who are anti‑CCP positive have more radiologic 

destruction and joint erosion than anti‑CCP negative 
patients.[21,22]

 In a study by Glasnovic et al. on 211 patients with 
RA, they evaluated an anti‑CCP titer as a predictive 
factor for erosive changes and disease activity. They 
evaluate disease activity by DAS‑28 and radiological 
change by Steinbrocker score. In this study, anti‑CCP 
had 100% specificity and 65% sensitivity and so there 
was an intermediate correlation between anti‑CCP 
and Steinbrocker score. Pearson’s coefficient was 0.479 
and ranking correlation coefficient of spearman’s was 
0.614 (P<0.0001). But they didn’t find any significant 
correlation between anti‑CCP and DAS‑28.[23] In our 
study, there was a significant correlation between this 
two components (r=0.35).

 In a study by Papadopoulos et al. on 135 patients 

Table 1: Descriptive characteristic of patients with rheumatoid arthritis (anti-CCP1 positive and negative)
Anti-CCP1 group Anti-CCP1 Number Mean SD P value
Age Negative 15 50.9 13.9 0.7

Positive 75 49.2 15.9
ESR Negative 15 18.8 15.4 0.02

Positive 75 30.1 23.4
Visual analog scale Negative 15 37.0 20 0.001

Positive 75 62.9 17.3
Tender joints Negative 15 5.4 7.4 0.02

Positive 75 10.2 7.2
Swelling joints Negative 15 1.3 2.5 0.01

Positive 75 3.3 3.7

Table 2: Linear correlation between Anti-CCP1 and disease activity index
Disease activity index (DAS-28) ESR Visual analog scale Tender joints Swelling joints Age

Anti-CCP1 0.35 0.020 0.36 0.33 0.15 0.1
P value 0.001 0.853 0.000 0.002 0.17 0.896

Figure 1: Comparison of mean and 95% confidence interval of the 
disease activity index in two groups of anti-CCP1 positive and negative 
patients. Figure 2: Linear correlation between anti-CCP1 and DAS-28 Y (DAS-

28) = 4.3+ 0.34(anti-CCP).
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with early stage of RA, those patients who had positive 
anti‑CCP had tenderer and swelling joints and so higher 
DAS‑28 (P<0.001).[24] In our study, we found similar 
results.

In a study by Greiner et al., there wasn’t any significant 
correlation between specificity and sensitivity of 
(anti‑CCP, IgA, and IgM RF) tests and so there wasn’t 
any significant correlation between anti‑CCP, IgA and 
IgM, RF with WBC, ESR, and CRP.[25]

Diagram 1 depicts that DAS‑28 in anti‑CCP1 positive 
patients was two‑fold greater than anti‑CCP1 negatives. 
This means that higher levels of anti‑CCP1 titers are 
associated, with higher DAS‑28 (P<0.001).

In our study, we found a significant correlation between 
anti‑CCP1 and disease activity (P<0.001) and so there 
was high correlation between VAS and disease activity 
index.

In Table 2, there was the most linear correlation 
between anti‑CCP and VAS; it means that an increase 
in the titer of anti‑CCP can increase patient feeling of 
pain and patient who had more anti‑CCP titer had more 
feeling of pain than others. In next ranking, tender 
joints had statistically significant linear correlation 
with anti‑CCP; it means that increased titer of 
anti‑CCP can increase joint tenderness.

The regression model showed opposite results, thus we 
can’t use anti‑CCP as a predictive marker of disease 
activity.

In general we can find a significant correlation between 
anti‑CCP and disease activity (P<0.001). But this 
correlation was not enough powerful to use it as a 
surrogate of disease activity. Instead other factors such 
as VAS, ESR, and tender joints had more correlation 
with disease activity.
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