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Abstract 

Introduction: Autoantibodies in rheumatoid arthritis (RA) are useful both for diagnosis and 
prognosis. Anti-cyclic citrullinated peptide (CCP) antibodies have recently been shown to 
predict development of RA as well as poor outcome in early arthritis. Data on their role in 
established RA is limited.   
 

Aim of the work: To determine the frequency of anti-CCP and rheumatoid factor 
positivities and their associations with disease activity in patients with RA. 
 

Patients and methods: A cross-sectional study was made on 83 patients with RA. The 
following values were assessed: erythrocyte sedimentation rate (ESR), C-reactive protein 
(CRP), complete blood count (CBC), rheumatoid factor (RF), anti-CCP, swollen and tender 
joint counts, Disease Activity Score 28 (DAS 28), Health Assessment Questionnaire score 
(HAQ), Visual analogue scale (VAS) of pain and modified Larsen score of joint damage. 
 

Results: Seventy-eight percent of RA patients were RF positive from which 8.4% were 
negative for anti-CCP. There was a significant correlation between RF positivity and age (p 
<or= 0.002), disease duration (p <or= 0.001), VAS (p <or= 0.001), swollen joint count (p 
<or= 0.01), DAS 28 (p <or= 0.001), HAQ score (p <or= 0.002), anti-CCP (p <or= 0.001),  
CRP (p <or= 0.001), ESR (p <or= 0.001), and modified Larsen score (p <or= 0.001).  There 
was no correlation between positive RF and duration of morning stiffness and tender joint 
count. Seventy-seven percent of RA patients were anti-CCP positive, from which 7.2 % were 
negative for RF. There was a significant correlation between anti-CCP positivity and age (p 
<or= 0.03), disease duration (p <or= 0.001), VAS (p <or= 0.04), HAQ score (p <or= 0.03), 
RF (p <or= 0.001), CRP (p <or= 0.003), ESR (p <or= 0.02), and modified Larsen score (p 
<or= 0.006).  There was no correlation between anti-CCP and duration of morning stiffness, 
tender and swollen joint counts and DAS 28. 
 

Conclusion: Anti-CCP antibodies are present in the majority of patients with established 
RA including seronegative patients. Both RF and anti-CCP positivities were significantly 
associated with some parameters of both disease activity and severity; however RF positivity 
was associated with these parameters more significantly than did anti-CCP.   
 

Keywords: Anti-cyclic citrullinated peptide, Anti-CCP, rheumatoid factor, rheumatoid 
arthritis  

Introduction  

Rheumatoid arthritis (RA) is a 
systemic inflammatory 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, 
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RA is associated with reduction of 
functional capacity, and increased co-
morbidity and mortality(2,3). 

So far, serological support in the 
diagnosis of RA was mainly based on 
the presence of rheumatoid factors 
(RF)(4). RF can be detected in up to 
70–80% of RA patients(5). 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(6). 

In recent years, many studies on 
antibodies against cyclic citrullinated 
peptide (CCP) have demonstrated that 
these antibodies are highly specific and 
predictive for RA(7) that they can be 
detected years before onset(8) and also 
that they are associated with joint 
destruction(9). 

This investigation was 
undertaken to determine the prevalence 
of rheumatoid factor and anti-CCP in 
patients with RA and their 
relationships with some clinical, 
laboratory and radiological variables of 
the disease. 

Patients and Methods:   

Study population:  

This cross sectional study was 
performed on 83 adult RA patients (78 
females and 5 males). The diagnosis of 
RA was established according to the 
American college of rheumatology 
(ACR) 1987 revised criteria(10). The 
mean age of RA patients was 40 ± 12. 
13 years. Patients were recruited from 
the outpatient clinic of Rheumatology 
and Rehabilitation Department, Sohag 
University Hospital in the period 
between January 2009 and April 2009. 
Participation in this study consisted of 
several parts: An interview and full 
history taking, clinical and locomotor 
examination, laboratory and 
radiological investigations.  

Demographic and clinical variables:  

The Following data were 
recorded to all patients; age, gender, 
disease duration, duration of morning 
stiffness, health assessment 
questionnaire (HAQ)(11) as well as 
disease modifying anti-rheumatic drug 
(DMARD) intake. Disease activity 
score 28 (DAS 28), was used for 
assessment of disease activity based on 
counts of tender and swollen joints 
(assessing 28 joints), the ESR (in 
mm/hour) and the patient's assessment 
of pain on a 10 visual analogue scale 
(VAS)(12). High disease activity was 
defined as a DAS 28 > 5.5, moderate 
disease activity was defined as a DAS 
28 ≥ 3.6 and ≤ 5.5, low disease activity 
was defined as a DAS 28 < 3.6(13).   

Laboratory investigations:  

Serum RF and CRP 
concentrations were determined by 
immuno-nephelometry methods on 
Turbox nephelometer (Orion 
diagnostica, Finland). The 
concentrations were expressed as IU/ 
ml for RF and mg/ l for CRP. RF 
concentration ≥ 25 IU/ml and CRP 
concentration ≥ 6 mg/l were 
considered positive for RF and CRP 
respectively. ESR was measured by 
Westergren method. CBC was 
performed by Cell-Dyn-3700, 
automated cell counter (ABBOT 
diagnostic, Santa-Clara, USA). Anti-
CCP were tested using Microparticle 
Enzyme Immunoassay (MEIA) for the 
semi-quantitative determination of IgG 
class of autoantibodies specific to 
cyclic citrullinated peptide (CCP) in 
patients' serum samples on the 
AXSYM System (ABBOT diagnostic, 
Dallas, USA), according to the 
manufacturer's instructions. The 
concentrations of anti-CCP were 
expressed as U/ml and values ≥ 5 U/ml 
were considered as positive. 
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Radiological assessment:  

Radiographs of both hands and 
feet (posteroanterior view) were taken 
at the beginning of the study and 
scored for joint damage using modified 
Larsen score. Thirty two joints are 
evaluated: eight PIP, two IP of the 
thumbs, 10 MCP, two wrists, and 10 
MTP. The six stages are defined as 
follows:0 = normal; 1 = soft tissue 
swelling and/or joint space 
narrowing/subchondral osteoporosis; 2 
= erosions with destruction of the joint 
surface (DJS)  ≤ 25%; 3 = DJS 26-
50%; 4 = DJS 51-75%; 5 = DJS >75%. 
The score ranges from 0 to 160(13).  

 

Statistical analysis:  

The results were analyzed by 
SPSS (version 11). Results were given 
as means and standard deviation. 
Student's t-test for continuous variables 
was used to examine the significance 
of differences between the different 
groups. P-value less than 0.05 was 
regarded as significant. Correlation 
between variables was assessed by 
Spearman's correlation coefficient and 
Pearson correlation. 

Results 

This study was carried on 83 RA patients (78 females and 5 males). Their mean 
age was 40 ± 12.13. In the studied RA patients, two patients had dry eye and mouth, 
four patients had subcutaneous nodules, one patient had interstitial lung disease and 
three patients had carpal tunnel syndrome. The most common treatments received by 
RA patients were methotrexate (40.96%), methotrexate/hydroxychloroquine 
(34.93%), leflunomide (15.66%) and methotrexate/leflunomide (8.43).  The clinical, 
laboratory and radiological variables and   the detailed characteristics of the RA 
patients were summarized in Table 1. 

The relations of anti-CCP and RF positivities with clinical, laboratory and 
radiological variables of the disease are presented in Table 2. There were no 
significant differences in anti-CCP and RF positivities with respect to age and gender. 
On the other hand, anti-CCP and RF positivities were found to be significantly 
associated with tender and swollen joint counts, DAS28, HAQ score, ESR values, 
hemoglobin levels and modified Larsen score. Furthermore, RF positivity alone was 
significantly associated with disease duration, duration of morning stiffness, VAS and 
CRP values.  

The correlations between anti-CCP and RF positivities and clinical, laboratory 
and radiological variables of the disease are presented in Table 3. There were 
significant correlations between anti-CCP and RF positivities and age, disease 
duration, VAS, HAQ, CRP, ESR and modified Larsen score. However, no significant 
correlation was found between anti-CCP and RF positivities and duration of morning 
stiffness and tender joint count. There were significant correlations between RF 
positivity alone and swollen joint count and DAS28. A significant correlation was 
found between the levels of anti-CCP and RF (r=0.76. p<0.001) (Figure 1).  
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Table I. Demographic and disease related characteristics of 83 patients with RA. 
Continuous variables are expressed as means ± SD 

Age (years) 40 ± 12.13 
Number of male/female patients 5/78 
Duration of disease (years) 5.16 ± 2.54 
Morning stiffness (minutes) 36.33 ± 13.88 
Patient ' s assessment of pain (10 mm VAS) 5.08 ± 2.01 
Tender joint count (0-28) 8.69 ± 4.45 
Swollen joint count (0-28) 2.05 ± 1.23 
DAS28 4.55 ± 0.70 
HAQ score  0.48 ± 0.17 
C-reactive protein (mg/L) 18.87 ± 23.15 
RF (IU/ml) 473.23 ± 618.04 
Anti-CCP (U/ml) 41.98 ± 32.64 
ESR (mm/1st h) 38.37 ± 13.59 
WBC (1000/mm3) 8.29 ± 2.03 
PLT (1000/mm3) 306.02 ± 119.82 
Hb (g/dl) 10.78 ± 1.01 
Modified Larsen Score 0.54 ± 0.20 
Number of patients taking one or more DMARD 
Methotrexate 34 (40.96% ) 
Leflunomide 13 (15.66%) 
Methotrexate/hydroxcholroquine 29 (34.93%) 
Methotrexate/leflunomide   7 (8.43%) 

 
Table 2. The relationship of anti-CCP and RF positivities with clinical, 

laboratory and radiological variables in patients with RA. Continuous variables 
are expressed as means ± SD 

VARIABLE ANTI-CCP 
POSITIVE  

(n= 64) 

ANTI-CCP            
NEGATIVE 

(n= 19) 

P 
value 

R F 
POSITIVE  

(n= 65) 

R F 
NEGATIVE 

(n= 18) 

P 
value 

Age (years) 40.08 12.48 39.74 11.20 NS 40.29 ± 12.57 38.94 ± 10.65 NS 
Male/female patients (n) 2/62 3/16 NS 4/61 1/17 NS 
Duration of disease (years) 5.41 ± 2.54 4.32 ± 2.43 NS 5.46 ± 2.61 4.06 ± 1.95 0.04 
Morning stiffness (minutes) 36.87 ± 13.05 34.47 ± 16.66 NS 38.77 ± 13.75 27.50 ± 10.61 0.02 
VAS (mm) 5.20 ± 2.01 4.68 ± 2.00 NS 5.60 ± 1.77 3.22 ± 1.70 0.001 
Tender joint count  9.66 ± 4.25 5.42 ± 3.55 0.001 10.18 ± 3.82 3.28 ± 1.07 0.001 
Swollen joint count  2.25 ± 1.15 1.37 ± 1.26 0.005 2.34 ± 1.12 1.00 ± 1.03 0.001 
DAS 28 4.73 ± 0.57 3.93 ± 0.78 0.001 4.83 ± 0.47 3.52 ± 0.32 0.001 
HAQ score 0.51 ± 0.15 0.36 ± 0.18 0.001 0.52 ± 0.15 0.31 ± 0.11 0.001 
CRP (mg/L) 18.28 ± 23.04 20.84 ± 24.03 NS 21.78 ± 25.18 8.33 ± 6.87 0.03 
ESR (mm/1st h) 40.30 ± 13.75 31.89 ± 11.05 0.02 41.92 ± 13.13 25.56 ± 4.40 0.001 
WBC (1000/mm3) 8.04 ± 2.10 9.13 ± 1.56 0.04 8.22 ± 2.18 8.54 ± 1.40 NS 
PLT (1000/mm3) 287.34 ± 123.91 368.95 ± 79.01 0.008 299.08± 130.68 331.11±64.07 NS 
Hb (g/dl) 10.65 ± 1.05 11.23 ± 0.73 0.03 10.62 ± 1.04 11.37 ± 0.65 0.004 
Modified Larsen Score 0.59 ± 0.16 0.36 ± 0.20 0.001 0.60 ± 0.16 0.30 ± 0.13 0.001 

 
 
 
 



The relationship of anti-(CCP) and RF with disease activity in patients with rheumatoid arthritis  

 Allam A. and Radwan A 

SOHAG MEDICAL JOURNAL Vol. 13 No. 2 July 2009 
 
 

21 

 
 
 

Table 3. The correlation between Anti-CCP and RF positivities and  clinical, 
laboratory and radiological variables in patients with RA 

Variable X ± SD Anti-CCP X^ ± SD RF +ve 
Age (years) 40.08 12.48 p = 0.03  

r = 0.27* 
40.29 ± 12.57 p = 0.002 

r = 0.34** 
Duration of disease (years) 5.41 ± 2.54 p = 0.001  

r = 0.55**  
5.46 ± 2.61  p = 0.001  

r = 0.65**  
Morning stiffness (minutes) 36.87 ± 13.05 p = 0.37 

r =0.11  
38.77 ± 13.75 p = 0.08 

r =0.22  
VAS (mm) 5.20 ± 2.01 p = 0.04 

r = 0.26*  
5.60 ± 1.77 p = 0.001 

r = 0.45**  
Tender joint count  9.66 ± 4.25 p = 0.07 

r = 0.23  
10.18 ± 3.82 p = 0.07 

r = 0.23  
Swollen joint count  2.25 ± 1.15 p = 0.5 

r = 0.08  
2.34 ± 1.12 p = 0.01 

r = 0.31*  
DAS 28 4.73 ± 0.57 p = 0.19 

r = 0.17 
4.83 ± 0.47 p = 0.001 

r = 0.40**  
HAQ score  0.51 ± 0.15 p = 0.03 

r = 0.27*  
0.52 ± 0.15 p = 0.002 

r = 0.37**  
Anti-CCP 428.28 ± 579.22 p = 0.001  

r = 0.76** 
41.43 ± 32.26 p = 0.001  

r = 0.76**  
CRP (mg/L) 18.28 ± 23.04 p = 0.003  

r = 0.36**  
21.78 ± 25.18 p = 0.001  

r = 0.46**  
ESR (mm/1st h) 40.30 ± 13.75 p = 0.02 

r = 0.29*  
41.92 ± 13.13 p = 0.001 

r = 0.46**  
Modified Larsen Score 0.59 ± 0.16 p = 0.006 

r = 0.34**  
0.60 ± 0.16 p = 0.001 

r = 0.43**  

* Significant Correlation   ** High significant correlation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1. Scatter plot of RF and anti-CCP values in patients with advanced 

rheumatoid arthritis (n=65, r=0.76, p<0.001)  
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Discussion  

Rheumatoid arthritis is 
associated with a few more or less 
auto-antibodies, however, most of 
these have failed to demonstrate 
adequate diagnostic and prognostic 
value so far(14). As there is growing 
evidence that therapeutic intervention 
early in the course of RA leads to 
earlier disease control, less joint 
damage, and a better prognosis(15,16), it 
is mandatory to differentiate between 
RA and other forms of arthritis early 
after symptom development(17). At all 
stages of RA, disease activity has a 
crucial role in disability(18). The 
importance of anti-CCP antibodies in 
both the diagnosis and the prognosis of 
RA has been the subject of several 
studies(19). Anti-CCP antibodies have 
recently been shown to predict 
development as well as poor outcome 
in early arthritis(20). Data on their role 
in established RA is limited.  

The aim of our study was to 
investigate the relationship of RF and 
anti-CCP positivities with clinical, 
laboratory and radiological variables of 
disease activity. 

83 patients (78 females and 5 
males) with established RA were 
included in our study with age ranged 
from 22-70 years (40 ± 12.13). The 
disease duration ranged from 2-15 
years (5.16 ± 2.54). 

In our study, 65 out of 83 RA 
patients (78.3%) were positive for RF. 
The positivity of RF compared to 
negative, was significantly associated 
with disease duration, duration of 
morning stiffness, tender and swollen 
joint counts, VAS, DAS 28, HAQ 
score, CRP, ESR , Hb levels as well as 
with modified Larsen score of joint 
damage. However, there was no 
significant association between 
positive RF and age or gender of RA 
patients. Our results agreed with 

Samanci et al(19) who found significant 
association between RF positivity and 
duration of morning stiffness, swollen 
joint count and ESR values, but did not 
find the same association with the 
remaining variables.   

On the other hand, in this study, 
64 out of 83 RA patients (77.1%) were 
positive for anti-CCP. The anti-CCP 
positivity was significantly associated 
with tender and swollen joint counts, 
DAS 28, HAQ score, ESR, WBC, 
PLT, Hb, and modified Larsen score, 
but, was not significantly associated 
with age, gender, disease duration, 
duration of morning stiffness, VAS 
and CRP levels.  These results agreed 
with Samanci et al(19) who found 
significant association between anti-
CCP positivity and tender and swollen 
joint counts, HAQ score and ESR 
values, and no association with age, 
gender, disease duration, VAS and 
CRP levels. 

In the present study, a high 
significant correlation was found 
between positive RF and age, disease 
duration, VAS, DAS 28, HAQ score, 
anti-CCP, CRP, ESR, and modified 
Larsen score, while moderate 
significant correlation was found 
between positive RF and swollen joint 
count. On the other hand, no 
significant correlation was found 
between RF positivity and duration of 
morning stiffness and tender joint 
count. Our results agreed with 
Serdaroglu et al(21) in the presence of a 
significant correlation between RF 
positivity and DAS 28 values only but 
not with other variables.  

As regard the correlation 
between positive anti-CCP and 
parameters of RA activity, we found a 
high significant correlation between 
positive anti-CCP and disease duration, 
positive RF, CRP and modified Larsen 
score, while moderate significant 
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correlation was found between positive 
anti-CCP and age, VAS, HAQ score 
and ESR levels. On the other hand, no 
significant correlation was found 
between anti-CCP positivity and 
duration of morning stiffness and 
tender and swollen joint counts. These 
results agreed with Serdaroglu et al(21) 
in the presence of a significant 
correlation between RF and anti-CCP 
positivities, but did not find the same 
correlation with other variables. Also, 
our results agreed with Samanci et 
al(19) who found a high significant 
correlation between RF and anti-CCP 
positivities. 

The value of anti-CCP antibodies 
and RF for predicting the outcome of 
RA, clinical signs of disease activity, 
and the severity of radiographic joint 
damage has been investigated. The 
studies by van Jaarsveld et al(22), Kroot 
et al(23) and Meyer et al(24), all support 
the thesis that RA patients, positive for 
CCP, develop significantly more 
radiological damage than CCP-
negative patients. In our study, CCP 
positive patients had a higher 
radiological score than CCP negative 
patients for radiological assessment by 
modified Larsen score.  

 The present study had some 
limitations, it was not controlled, it had 
a relatively small number of RA 
patients and was not a prospective one. 

Conclusion: 

The finding of the present study 
showed that, both RF and anti-CCP 
positivities were significantly associa-
ted with some parameters of both 
disease activity and severity; however 
RF positivity was associated with these 
parameters more significantly than did 
anti-CCP. Therefore, it might be 
suggested that anti-CCP might be 
useful in clinical practice in evaluation 
of disease activity. However, further 
controlled prospective studies with 

larger numbers of RA patients are 
needed to confirm the findings of 
present cross sectional study.   
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  الملخص العربي

المرِض في  الروماتوید بنشاطِ وعامل ) سي سي بي(عالقة األجسام المضادة لألنتى 
  المرضى بالروماتوید المفصلي

 ٢عبد الاله رضوان. ود ١أحمد عالم /د

 اجسوھ جامعة -كلیة الطب  - قسم الروماتیزم والتأھیل ٢قسم الباثولوجیا اإلكلینیكیة و ١

 :مقدمة

المرض یحدث ھذا .  نمو غیر طبیعي لألنسجة مزمن ناجم عنلروماتوید المفصلي ھو مرض التھابي ا
  .٢.٥:١مع نسبة مشاركة الذكور واإلناث من  العالم،٪ من السكان بشكل عام في جمیع أنحاء  ١إلى  ٠.٥ فى

سنة ویزید حدوثھ مع تقدم  ٧٠حتي  ٤٠ھذا المرض أكثر شیوعا بین أولئك الذین تتراوح أعمارھم بین 
  .العمر

  .والوفیاتوزیادة معدالت االعتالل  الوظیفیة،یرتبط الروماتوید المفصلي مع الحد من القدرات  

یوجد في  الروماتوید والذيإلى وقت قریب كان یعتمد تشخیص الروماتوید المفصلي على وجود عامل 
 المعدیة،األمراض  أخرى وبعضأمراض روماتیزمیة  أیضا في ولكنھ یوجد٪ من المرضى  ٨٠-٧٠نسبة 

  .٪ من األصحاء ٥- ٣وكذلك في 

أن ھذه األجسام ) سي سي بي(في السنوات األخیرة أظھرت الدراسات على األجسام المضادة لألنتي 
المضادة یمكن أن یتم الكشف عنھا قبل بدایة المرض بسنوات وان لھا دقة عالیة في تشخیص الروماتوید 

  . ليالمفص

   :الھدف من الدراسة

وعامل الروماتوید وعالقتھم مع نشاط مرض ) سي سي بي(دراسة مقارنة بین األجسام المضادة لألنتي 
  .الروماتوید المفصلي

   :المرضى والطرق

تم عمل  .٨٣ وعددھم دراسة مستعرضة على المرضى الذین یعانون من التھاب المفاصل الروماتویدي
، وعامل  الكاملة الدمصورة دل ترسیب كریات الدم الحمراء، بروتین سي التفاعلي، ومع: التالیة  الفحوصات

  ..والقیاسات  تومقیاس االشعة الرسن المعدل وغیرھا من الفحوصا ، واألنتي سي سي بي، ویدالرومات

  :النتائج

بیر بین وكان ھناك ارتباط ك . عندھم عامل الروماتوید موجبثمانیة وسبعون في المئة من المرضى  
  . وعدد المفاصل المتورمة ومعدل األنتي سي سي بيالمرض والعمر ومدة اإلیجابیة 

. عندھم األنتي سي سي بي  موجبسبعة وسبعون في المئة من مرضى التھاب المفاصل الروماتویدي  
التفاعلي ن سي وعامل الروماتوید واالستبیان وبروتیمدة المرض و اإلیجابیة والعمروكان ھناك ارتباط كبیر بین 

  االشعة الرسن المعدل  ومقیاس

  : الخالصة 

ویرتبط . المفاصل الروماتویدي مرضى التھابلألنتي سي سي بي موجود في غالبیة  األجسام المضادة
ھذه المعاییر أكثر بكثیر مما  الروماتوید معھو وعامل الروماتوید مع قیاسات شدة المرض ولكن ارتباط عامل 

  .بي األنتي سي سي فعل

 


