
Özet
Amaç: HLA DRB1 ortak epitop alelleri romatoid artritin (RA) en 
belirgin genetik risk faktörü olup, sınıf 2 HLA molekülünün pep-
tid sunan bölümünde bir amino asit dizilimi tarafından kodlan-
maktadır Son zamanlarda bu ortak epitop alellerinin RA’lı hasta-
larda sitrüllenmiş proteinlere karşı antikorların gelişimi için bir 
risk faktörü olabileceği öne sürülmektedir.  Bu çalışmada Türk 
toplumundaki RA’lı hastalarda siklik sitrüline peptid antikorları 
(anti-CCP) pozitifliğinin HLA-DRB1 allellerinin taşıdığı ortak epi-
topla olan ilişkisi araştırılmıştır.
Gereç ve Yöntem: Çalışmaya kliniğimizde yeni tanı konulmuş ya da 
tedavi altında olan 60 RA’lı hasta dahil edildi. Kontrol grubunu ise 
60 sağlıklı gönüllü oluşturdu. RA’lı hastalarda anti-CCP düzeyleri 
enzim-bağımlı immunosorbent ölçüm metoduyla, HLA-DRB1 tiple-
meleri ve OE ölçümü polimeraz zincir reaksiyonu yöntemi ile araş-
tırıldı. Sağlıklı gönüllülerde ise sadece anti-CCP düzeyleri ölçüldü.
Bulgular: Romatoid artritli hastalarda OE pozitifliği %50 olarak 
saptandı ve bu hastaların %30’u çift kopya OE taşıyordu. Anti-CCP 
pozitifliği RA’lı hastalarda %73.3 iken, kontrol grubunda bu oran  
%0 olarak saptandı. OE varlığının anti-CCP pozitifliğini arttırdığı 
(OR=4.3, %95 [CI], P=0.04 )  ve anti-CCP pozitifliği ile RF pozitifliği 
arasında anlamlı bir ilişkisi olduğu gözlendi (OR=5.3, %95 [CI] 
P<0.05). 
Sonuç: Çalışmamızda Türk RA’lı hastalarda OE taşıyan HLA-DRB1 
genlerinin anti-CCP üretimiyle anlamlı ilişkisi olduğu ve anti-
CCP’nin RA için tanısal duyarlılık ve özgüllüğünün sırasıyla %73.3 
ve %100 olduğu saptanmıştır. (Turk J Rheumatol 2010; 25: 12-8)
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Abstract
Objective: The most characteristic genetic risk factors for 
rheumatoid arthritis (RA), the HLA-DRB1 shared epitope (SE) 
alleles, encode for a common amino acid sequence in the 
peptide-presenting part of the HLA class II molecule. These SE 
alleles have been described recently to be a risk factor for the 
development of antibodies against citrullinated proteins in RA.  
The current study was performed to investigate the association 
between the cyclic citrullinated peptide antibodies (anti-CCP) 
and HLA-DR1 HLA-DRB1 shared epitope alleles in patients with 
RA in Turkey.
Materials and Methods: Sixty patients with RA who were newly 
diagnosed or under conventional treatment in our clinic and 60 
healthy volunteers as controls were enrolled in the study. In 
patients with RA anti-CCP levels were investigated with enzyme-
linked immunosorbent assay and HLA-DRB1 subtyping and SE 
was assessed by polymerase chain reaction. Only anti-CCP was 
measured in healthy volunteers.
Results: SE was positive in 50% of the patients with RA. Amongst 
the SE carriers, 30% of them were carrying double copy of SE. 
While anti-CCP was positive in 73,3% of patients with RA, this ratio 
was 0% in healthy volunteers. We determined that the existence of 
SE increases the positivity of anti-CCP (OR=4,3,  95% [CI], P=0.04 ), 
and a significant relationship was found between the anti-CCP 
positivity and the RF positivity. (OR=5,3,  95% [CI] P<0.05). 
Conclusion: The results of the present study revealed that Turkish 
patients with RA carrying SE with HLA-DRB1 genes is significantly 
related with the production of anti-CCP. The diagnostic sensitivity 
and specificity of anti-CCP for RA is determined as 73,3% and  
100%  respectively. (Turk J Rheumatol 2010; 25: 12-8)
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Introduction

Rheumatoid arthritis (RA) is a chronic, inflammatory 
joint disease with autoimmune features, pointing to a 
contribution of genetic factors in the pathogenesis of RA. 
An association between RA and human lymphocytic 
antigen (HLA) complex, also known as the major 
histocompatibility complex (MHC), has long been observed 
in many different populations, and this is thought to 
account for approximately one third of the genetic 
component of RA susceptibility (1). In particular, HLA-DRB1 
is the strongest susceptibility locus for RA. Widely 
recognized alleles that are major contributors to RA risk at 
DRB1 locus are DRB1*0401, *0405, *0101, *1001 *1402. All 
of these HLA-DRB1 alleles increasing risk of RA share 
common QKRAA, QRRAA and RRRAA amino acid sequences 
termed the shared epitope (SE) at positions 70-74. It has 
been suggested that this SE structure both causes a 
predisposition to RA development and increases joint 
destruction and extra-articular involvement (2-4). However, 
SE itself is not associated with RA in African, American and 
some Spanish populations (5-7). The effect of shared 
epitope presence on RA pathogenesis has not been fully 
understood as shared epitope containing alleles are not 
always associated with RA in different populations.

A considerable proportion of RA patients have 
autoantibody responses, especially rheumatoid factor 
(RF). More recently, another autoantibody response has 
received much attention. These antibodies are directed 
against cyclic citrullinated peptides (anti-CCP) and are 
highly specific for RA. These antibodies are stable over 
time, and are associated with joint destruction, the 
hallmark of RA (8, 9). Recently, it has been claimed by 
some researchers that immune response to citrullinated 
peptides may occur in the presence of shared epitopes. 
Experimental studies have shown that conversion of 
arginine to citrulline at the peptide side-chain position 
significantly increases the affinity of a peptide for 
binding to major histocompatability complex and can 
lead to activation of CD4 positive T cells in transgenic 
mice having one of these shared epitope alleles. However, 
studies on human beings from various populations have 
reported contradictory results with respect to the 
association between HLA-DRB1 shared epitope and anti-
CCP in RA patients (10-13).

The aim of the current study was to investigate the 
frequency of anti-CCP and the association of anti-CCP positivity 
with HLA-DR1 SE alleles in patients with RA in Turkey.

Materials and Methods 

The study population consisted of two groups: the 
first group included RA patients and the second group 
included healthy volunteer controls that had similar age 

and gender distribution. The first group included 60 RA 
patients between 18-60 years who were newly diagnosed 
or under conventional treatment in our clinic according 
to American Collage of Rheumatology (ACR) classification 
criteria. Patients were heterogeneous with respect to age, 
duration of disease, age at diagnosis and received 
treatments. Those having active disease and those in 
remission were included in the study without any 
restriction. Among those included in the study, 45 were 
seropositive (RF+) and 15 were seronegative (RF-). Control 
group included 60 healthy volunteer women and men 
whose demographic findings were similar with RA group. 

Demographic and Clinical Parameters
Histories of RA patients  were taken, physical examina-

tions were performed and presence of additional systemic 
disease was evaluated by carrying out routine laboratory 
examinations. Those having an additional inflammatory 
connective tissue disease, any malignancy or malignancy 
history, renal failure or liver failure were excluded from the 
study. Demographic features, duration of disease, age at 
diagnosis, previous treatments (non-steroidal anti-inflam-
matory medications, corticosteroids, disease modifying 
antirheumatic drugs (DMARD), additional history of sys-
temic disease, family history and morning stiffness were 
recorded. Swollen and tender joints were examined and 
number of such joints was recorded. Those having deformi-
ties and extra articular involvement were recorded. Pain, 
self-evaluation of patients and physician’s global assessment 
were measured by visual analog scale (VAS). In order to 
measure disease activity DAS28 scores were calculated by a 
special computer program using VAS pain, C-reactive pro-
tein (CRP) and number of swollen and tender joints. 
Radiographs of both hands were obtained in anteroposte-
rior position, and Larsen scores were determined by a radi-
ologist with Larsen-Dale method.

Venous blood samples were collected from patients 
after approximately 8-12 hours of starvation. Using these 
blood samples, erythrocyte sedimentation rate (ESR), 
complete blood count, serum fasting blood glucose, urea, 
creatinine, uric acid, triglyceride, cholesterol, alkaline 
phosphatase, and transaminase (ALT, AST) levels were 
measured. Moreover, some of the same blood samples 
were seperately placed into EDTA tubes for HLA analysis 
and into dry tubes for anti-CCP and RF. In order to detect 
the difference between anti-CCP levels of both groups, 
venous blood samples for anti-CCP level measurements 
were collected after 8-12 hours of starvation from the 
healthy control group, too. However, presence of shared 
epitope HLA-DRB1 alleles, which was examined in patient 
group, was not examined in healthy controls due to its 
high cost. Informed consent was obtained from all 
patients and controls. The study was approved by the 
local instutional research committee.
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Laboratory Measurement methods
Serum anti-CCP levels of the cases included in the 

study were measured by ELISA method using Immunoscan 
RA. Eurodiagnostica AB. Malmö/Sweden kit (2nd genera-
tion anti-CCP2 kit) was used and 0.25 U/ml was taken as 
the reference value. DNA extraction for shared epitope 
analysis and HLA typing was made manually with Invitek 
(Germany) Invisorb spin blood mini kit. Polymerase Chain 
Reaction (PCR) was performed on AB (Applied Biosystems) 
2727 Thermal Cycler by using HLA-DRB1 Shared Epitope 
QKRAA/QRRAA/RRRAA kit of Aid Autoimmun Diagnostika 
GmbH company and hybridization was performed with 
Tecan ProfiBlot T47. 

Measurement of ESR was made with Eriline AR 
Barcelona/SPAIN equipment using Westergreen method. 
CRP and RF were studied by turbidimetric method using 
UniCel Dx C800 equipment of Beckman Coulter (USA). RF 
was studied with Factor Reagent kit and CRP was studied 
with CRP Reagent kit. Reference ranges for ESR, CRP and 
RF were considered as 0-30 mm/hr, 0-0,5 mg/L and 0-20 IU/
Ml, respectively.

Statistical analysis
Data were recorded on SPSS11.0 windows package 

program. Continuous variables were presented as 
mean±standard deviation, categorical variables were 
presented in percentage. Student t test and Mann-
Whitney U test were used for comparing two independent 
groups under the parametric and nonparametric test 
assumptions, respectively. Chi-square test was used in 
comparing two categorical variables. When there were at 
least one cell having an expected values were <5, results 
from the 2-tailed Fisher’s exact chi-square test was used. 
The odds ratio (OR) and its 95% confidence interval was 
used to assess the risk.

Results

Forty-seven of RA patients were female (78%). 
Average age of patients was 51.1±9.14. Characteristics of 
the patients with RA is given in Table 1. Share epitope was 
detected in 30 patients in this group. While 17 (56.6%) of 
patients carried DR4, and 10 carried DR 1 alleles, HLA-
DRB1 genes were found in 3 of them genes were found 
in 3 of them (two of them HLA-DR14 and one of them 
HLA-DRB10). When amino acid sequences of RA patients 
with SE were studied, the amino acid sequence expressing 
SE the most frequently was QRRAA (n:19). QKRAA and 
RRRAA amino acid sequences were observed in 13 and 2 
patients respectively. When SE positive patients were 
evaluated with respect to homozygosity/heterozygosity, 
the most frequently observed one was the simple 

heterozygosity type (21 patients). Nine patients carried 
double copy (total of homozygous and compound 
heterozygous patients) SE. With respect to age and gender, 
there was no significant difference between patient and 
control groups (51.1±9.14 and 48.8±7.5, p>0.05). In control  
group  anti-CCP was negative (0%) and in RA group anti-
CCP was found in a ratio of 73.3% (N=44) (p=0.0001). 
Accordingly, specificity and sensitivity of anti-CCP test were 
calculated as 100% and 73.3% respectively. 

The average anti-CCP2 titer was found to be rather below 
the cut-off level of 25 IU/mL (average: 4.75±3.32 IU/ml) in 
control group compared to RA group which had statistically 
significant high levels (P<0,0001). When Ant-CCP positivity of 
SE positive patients was studied with respect to homosygozity/
heterozygosity subgroups (Table 2), it was observed that the 
largest group was the simple heterozygosity group. When we 
examined anti-CCP positivity of SE positive and SE negative 
patients (cut off levels taken as 25 IU/ml), 86,7% of SE+ 
patients were found to be CCP positive and this was 
statistically significant (p<0,02) (Table 2). It was found that the 
presence of SE in RA patients carried a four-fold risk for anti-
CCP synthesis (OR=4.33 (1.2-15.6, CI 95%), p=0.039), (Table 3). 
In RA patients, there was no difference between SE (+) and 
SE (-) patients with respect to RF positivity. Additionally, the 
presence of SE was not found to carry a relative risk for RF 
synthesis (Table 3). The ratio of  RA patients having at least 
one RF or anti-CCP positivity was 86.7%. The ratio of having 
both antibodies was 61,6% (Table 4). 

We observed that anti-CCP and RF  positivities were also 
associated with each other. Both antibodies were positive in 
37 (61.6%) RA patients. At the same time, in RA patients, 
synthesizing one of the antibodies was associated with a 5,3 
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Tab le 1. Clinical, Laboratory and Radiological Characteristics 
of patients with Rheumatoid Arthritis   

  (mean±standard deviation), 
  (min-max)

Age   51.1±9.14

Male (n=13)   22%

Female (n=47)  78%

RF Positive  75% (n:45)  

Anti-CCP Positive   73.3% (n:44)  

HLA- DRB1 shared epitope (+) total 50% (n:30)

 HLA-DR1 16.7% (n:10)

 HLA-DR4 28.3% (n:17)

 HLA-DR10 1.7% (n:1)

 HLA-DR14 3.3% (n:2)

Duration of disease (years) 8.07±8.53 (0.30-33)

Pain intensity (mm, with VAS) 41.58±25.62 (0-90)

Larsen score  40.17±25.77 (2-108)

DAS-28   3.78±1.54 (1.13-6.53)

VAS: Visual analog score, DAS: Disease activity score RF: Rheumatoid factor, 
anti-CCP : Cyclic citrullinated peptide antibodies, min-max: Minimum-Maximum 



fold increased risk of synthesizing the other antibody (OR 
(95% CI) 5.3(1.5-18.8), p=0.015). 

Discussion

Results obtained from the present study can be 
summarized as follows; 1-Shared epitopes were detected 
in half of the RA patients and the most frequent HLA-
DRB1 subtype synthesizing shared epitope in these 
patients was HLA-DR4 gene, followed by HLA-DR1 gene. 
2- It was observed that anti-CCP positivity was significantly 
higher in patients carrying shared epitope and odds ratio 
of anti-CCP synthesizing was found as 4.33 in RA patients 
carrying SE (1.2-15.6, 95% CI, p=0.039). This has shown 
that, similar to the results reported in some populations, 
there is a significant positive correlation between two 
parameters in our population too. 3- Although anti-CCP 
was observed in a high percentage in RA patients, it was 
found in none of the healthy controls. Diagnostic 
sensitivity and specificity of anti-CCP for RA were 73,3% 
and 100% respectively. 4- Moreover, it was observed that 
anti-CCP screening, along with RF, increased diagnostic 
sensitivity in RA. 

Association of RA with shared epitope expressed by 
some HLA-DRB1 genes has been long known. Ratio of the 
association between these genes and the disease differs 
among different populations. While some studies 
performed in Europe emphasize that SE genes are 
associated with anti-CCP which is an early indicator of the 

disease, there is not such a clear relation in publications 
from Latin America (9-11, 14). In our country, no study 
has been published to date on the association of HLA-
DRB1 genes and Anti-CCP. 

In the literature, the main HLA-DRB1 genes associated 
with RA are HLA-DR4 and HLA-DR1 respectively. In our 
study, consistent with the literature, the most frequently 
observed genes among shared epitope carrying genes 
were these too (HLA-DR4:17 patients and HLA-DR1: 10 
patients). The number of patients having genes expressing 
shared epitope was 30 (50%) in our study and 9 of these 
(15% of all the patients) were observed to have double 
copy SE. Kınıklı et al. (4) found frequency of SE as 70,6% 
in RA patients in our country. In the same study, the most 
frequently observed HLA type in those carying SE was 
HLA-DR4 with a ratio of 64%, and it was followed by 
HLA-DR1 with a ratio of 28%. Although frequency of SE 
was higher than our results, the frequency of HLA-DRB1 
were similar to ours. Bongi et al. (15) studied an Italian 
population with 264 RA patients and found the frequency 
of SE as 46% and the frequencies of HLA-DR4 and HLA-
DR1 were the same (22%). When we look at the 
literature, it is observed that similar results have been 
obtained in studies conducted on different populations. 
To illustrate, SE was found in 59% of RA patients in 
Germany, double copy SE was detected in 17.5% of these 
patients and HLA-DR4 was the most frequent share 
epitope producing gene with a ratio of 35% (16). In 
Mexican population, frequency of SE was found as 64,3% 
in RA patients and the most frequent SE coding gene was 
found as HLA-DR4 (17). On the other hand, dissimilar to 
the results obtained in other populations, in a study of 
Ioannidis et al. (18) from our neighbor country, Greece, 
HLD-DR1 gene was found to be more frequent than DR4 
and frequency of SE was 44% in RA patients.

When homozygous/heterozygous carriage of these genes 
in SE positive RA patients was studied, 70% of 30 SE positive 
RA patients were simple heterozygous (35% of all RA 
patients), ratio of homozygosity was 20% (10% of all RA 
patients) and ratio of those carrying double copy SE was 30% 
(15% of all patients). In a study conducted in our country and 
published by Kınıklı et al. (4), the ratio of homozygosity was 
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Tab le 3. Percentage Distribution of anti CCP (cut-off level 25 IU/ml) and RF (cut-off level 20 IU/ml) in SE+ and SE(-) patients, and 
odds ratio of Anti-CCP and RF in the presence of SE

 Anti-CCP-2  Anti-CCP-2 *OR P RF<20 RF≥20 *OR P
 <25 IU/ml ≥25 IU/ml (%95 CI) Value IU/mL IU/mL (%95 CI) Value
SE negative (n:30) 12 18 1 >0.05 6 24 1 >0.05
 (40%) (60%)    (40%) (53.3%)  
SE positive (n:30) 4 26 4,3 P=0.039 9 21 1.28 >0.05
 (%13.3) (%86.7) (1.2-15.6)   (60%)  (46.7%) (0.76-2.16) 

SE: Shared Epitope,  anti-CCP: Cyclic citrullinated peptide antibodies, * OR: Odds Ratio, CI: Confidence Interval, RF: Rheumatoid factor, 
anti-CCP: Cyclic citrullinated peptide antibodies 

Tab le 2. Anti-CCP positivity ratios in subgroups with respect 
to homozygosity/heterozygosity in shared epitope positive 
patients (cut-off level 25 IU/ml)  
Shared Epitope  Anti-CCP-2 (-) Anti-CCP-2  (+)  Total
   (n,%) (n,%) 

Homozygous (1), 3.3% (5), 16.7% (6), 20%

Simple heterozygous (3), 10% (18), 60% (21), 70%

Compound  (0),  0% (3), 10% (3), 10%
heterozygous 

Total (4), 13.3% (26), 86.7% (30), 100%

anti-CCP: Cyclic citrullinated peptide antibodies 



found as 49% in all RA patients and level of simple 
heterozygosity was low with a ratio of 13%.

In our study, a significant correlation was found 
between anti-CCP positivity and presence of SE in RA 
patients (p=0.0399). 26 (86.7%) of 30 SE positive patients 
were found to be anti-CCP positive. These results support 
the current knowledge in literature. Kaltenhauser et al. 
(16) reported that RA patients carrying SE synthesizes 
anti-CCP in higher concentrations. Van der Helm-van Mil 
et al. (19) reported in a study on undifferential arthritis 
patients that SE did not independently contribute to RA 
development but rather contributed to the development 
of anti-CCP which caused a progression in RA. To prove this 
claim, they showed that presence of anti-CCP was 
significantly associated with RA development both in SE 
positive and SE negative patients with undifferentiated 
arthritis. A similar result was obtained in a study of 
Huizinga et al. (8) where they included 408 RA patients and 
reported presence of SE was associated only with anti-CCP 
positive RA with no such association in anti-CCP negative 
patients. However, differently from the study of Van der 
Helm-van Mil et al. (18, 19) he reported that double copy 
SE increased anti-CCP titer. In our study, we determined an 
association of SE presence with anti-CCP positivity and 
titer. However, we found that carrying double copy SE did 
not significantly increase the titer compared to RA 
patients carrying single copy SE. This could have been 
resulted from the statistically insignificant number of 
patients carrying double copy SE (9 patients) in our study.

Cruyssen et al. (20) reported that the association 
between SE and anti-CCP was more significant compared to 
the one between SE and RF. Vries et al. (21) suggested that 
SE was associated only with anti-CCP positive RA and the 
association between SE and RF was secondary to that based 
on observation that both RF and anti-CCP were positive in 
most of the cases studied. The hypothesis that MHC class II 
molecules expressing SE bind citrullinated peptides and 
expose these to T cells; and thus T cells help or trigger 
mutation of B cells synthesizing anti-CCP is the most 

recognized cause of this relation (8, 21). For this reason, due 
to increased affinity of SE positive DRB1 molecule to 
citrullinated peptide, it has been suggested that SE is 
associated only with anti-CCP(+) RA (21).

Related to this, we found that SE positive RA patients 
had four folds (TRR (OR) 4.33) increased risk of anti-CCP 
synthesizing compared to SE negative patients. This is close 
to the risk ratios reported in other studies in the literature. 
Huizinga et al. (8) found an odds ratio of 4.37 between anti-
CCP positivity and carrying SE, and Van Galen et al. (1) 
found the risk as 3.3. On the contrary, we have found a 
much lower odds ratio (OR:1.8) for SE positivity involving 
both antibodies (both anti-CCP and RF). This result supports 
Vries et al.’s (21) hypothesis that SE is associated only with 
anti-CCP positive RA, and a mild association between SE and 
RF is secondary to the association between SE and anti-CCP. 

Many studies including ours have shown anti-CCP 
synthesizing in SE positive patients although it was not as 
high as the one observed in SE negative RA patients 
(8,16). In our study, although not as frequent as the one 
observed in SE positive patients, we observed anti-CCP 
antibody in SE negative patients too. This could be 
attributed to the fact that MHC molecules carrying SE are 
not the only epitope group that has high affinity to 
citrullinated peptides during rheumatoid inflammation. 
As a matter of fact, it has been reported that HLA-DRB1 
genes account for only 30% of the genetic risk in RA (22). 
In our study, anti-CCP antibody was not detected in 4 
(13.4%) SE positive RA patients. This could be attributed 
to the facts that our patient group was heterogenous 
with respect to duration of disease and some patients 
with early onset had not enough time for anti-CCP 
synthesis. Decreased anti-CCP sensitivity in early RA and 
increased anti-CCP sensitivity (approximately 80%) in 
longstanding RA are evidences demonstrating that Anti-
CCP sensitivity takes time in RA patients (23).

As a result, we may think that SE is a conventional 
immune response gene facilitating anti-CCP synthesis. 
Another important result of our study is that none of 
those 60 people in healthy control group were found to 
have anti-CCP. When specificity of Anti-CCP for RA is 
studied, it is observed that researchers using different 
cohort groups have reported very high ratios between 
96% and 99% (23). In a study of 83 RA patients and 140 
non-RA patients, Tampoia et al. (24), using 2nd generation 
(anti-CCP2) kit just like us, found anti-CCP sensitivity as 
67,5% and specificity as 99,3% . This is an excellent result 
for a diagnostic test. As our control group included 
healthy and probably relatively few number of people (60 
people), specificity of Anti-CPP for RA was found as 
100%. Although sensitivity of the RF, the classical antibody 
of the disease, was at the same level, value of anti-CCP is 
better understood when it is considered that specificity 
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Tab le 4. Ratio of RF and/or anti-CCP in patients with 
Rheumatoid Arthritis  
 Number of  Ratio in all
 patients patients
 (n=60) 

RF≥20 IU/mL 45 %75

Anti-CCP-2 ≥25 IU/mL 44 %73.3

RF≥20IU/ml or         52 %86.7
Anti-CCP-2 ≥25 IU/mL 

RF<20 IU/mL  and  8 %13.3
Anti-CCP-2 <25 IU/mL  

RF≥20IU/ml and 37 %61.6
Anti-CCP-2 ≥25 IU/mL  

RF: Rheumatoid factor, anti-CCP: Cyclic citrullinated peptide antibodies 



of RF is 75-80%. Another advantage of this novel 
antibody is that it can be detected in RF negative patients 
too and facilitate diagnosing RA at an early stage (23, 25). 
Likewise, we found that 7 RA patients were RF negative 
but anti-CCP positive. 

In recent years, anti-CCP antibody has been detected 
very rarely in some rheumatic diseases and even in 
infectious cases (in the prognosis of systemic lupus 
erythematosus, primary Sjögren syndrome, Psoriatic 
arthritis, juvenile idiopathic arthritis, hepatitis C infection) 
(20,23). However, for all these non-RA situations, titers 
have been reported to be lower in general when 
compared to RA (26). These non-RA positive situations of 
anti-CCP have led to some hypotheses. These people may 
have latent RA (overlap syndrome) along with non-RA 
disease (9, 20). Another reason could be the fact that 
antibody kit used binds non-specifically to citrullinated 
peptides created in other diseases. We believe that it 
would be useful to repeat the test by using another 
commercial kit in patients without arthritis and where RA 
is not suspected. 

At least one of the two antibodies (anti-CCP and RF) 
was positive in 86.7% of our RA patients. This is a higher 
ratio compared to their individual isolated sensitivity of 
75%. In fact, it is frequently reported in literature that 
using these two antibodies together leads to an increased 
diagnostic and prognostic value (9, 23, 27). Also, we 
found that having one of these antibodies was associated 
with a 5.3 fold increased risk of having the other 
antibody. Similarly, Irigoyen et al. (28) and Koca et al. (29) 
found odd-ratio between RF and anti-CCP as 22.7 and 
15.4, respectively. We think that these results reflect 
autoimmune nature of RA. Vallbracht et al. (23) reported 
that using both markers together facilitates deciding on 
initiating an early DMARD treatment along with having 
an increased diagnostic value due to association of both 
markers with the disease . We think that a better decision 
can be made by taking into account parameters such as 
SE presence, positive family history, severity of erosion in 
early stages of the disease along with autoantibodies.

Conclusion 

The results of the present study revealed that in 
Turkish patients with RA,  SE with DRB1 genes is signifi-
cantly related with production of CCP antibodies. The 
diagnostic sensitivity and specificity of anti-CCP for RA is 
determined as 73.3% and 100% respectively. 
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