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INTRODUCTION 

inflammatory multisystem autoimmune disorder of 

undetermined aetiology involving primarily the 

synovial membranes and articular structures of 

many joints [1,2]. It is most common chronic 

inflammatory arthritis marked by synovial 

inflammation and destruction of bone and cartilage, 

which may result in joint destruction and disability 

[3,4]. It is most prevalent chronic inflammatory                                              

 

         
 
 
            
             
 
 
         
           
 
           
           
             
            
 
            
 
            
           
  
 
               
 

  

 

Rheumatoid  arthritis           

 ABSTRACT 

 INTRODUCTION:  Rheumatoid  Arthritis  (RA)  is  a  common,  chronic  inflammatory 

 multisystem autoimmune disorder of undetermined aetiology involving primarily the 

 synovial membranes and articular structures of many joints. Rheumatoid factor (RF) is 

 most  frequently  used  serum  biomarkers  for  the  diagnosis  of  RA;  however,  these 

 antibodies  are  detectable  in  many  other  pathological  conditions  and  even  in  5%  in 

 healthy population. Anti-Cyclic Citrullinated Peptide (Anti-CCP) antibodies is another 

 serological biomarker having high sensitivity and specificity than RF which present in 

 pre-clinical  stage  and  seronegative  rheumatoid  arthritis  patients.  MATERIALS  AND 

 METHODS:  This  is  a  cross-sectional  study  conducted  among  the  confirmed  RA 

 patients visiting orthopaedic OPD. Anti-CCP antibody was determined quantitively by 

 CLIA  on  Siemen  ADVIA  Centaur  CP  immunoassay  system  and  RA-factor  were 

 determined  quantitively  by  Nephelometry  assay  on  MISPA  I3  and  comparison  was 

 done  between  two  serological  tests,  i.e.,  Anti-CCP  and  RF. RESULTS:  Out  of  112 

 clinically  diagnosed  RA  patients,  23  (20.5%)  were  males  and  89(79.5%)  were  females 

 with the ratio of 1:3.9 and the mean age ± SD of the patients was 50 ± 14.56. Out of 112 

 clinically  diagnosed  RA  patients,  55  patients,  i.e.,  49.1%  were  RF  antibodies  positive 

 and 57 patients, i.e., 50.9% were RF antibodies negative. Among RF positive, 32 (58.2%) 

 patients  were  positive  for  anti-CCP  antibody  and  among  RF  negative,  10  (17.5%) 

 patients  were  positive  for  anti-CCP  antibody  and  the  differences  between  Anti-CCP 

 and RF groups was statistically highly significant (p<0.001). CONCLUSIONS: Females 

 are at high risk of developing Rheumatoid arthritis than males because male to female 

 ratio  is  found  to  be  1:3.9.  This  study  also  showed  that  Anti-CCP  antibody  is  more 

 beneficial and better marker than RF for the diagnosis of Rheumatoid arthritis. 

 Keywords: Anti-cyclic citrullinated peptide antibody, rheumatoid factor, rheumatoid 

 arthritis.

(RA)  is  a  chronic  diseases,  with  an  incidence  of  0.5%–1.0% 

worldwide [5]. Incidence increases with age that 

commonly presenting between 50 and 70 years of 

age, with women being affected three times more 

than men [6].  

It is associated with several autoantibodies i.e. 

rheumatoid factor (RF), anti-cyclic citrullinated 

peptide antibody (anti-CCP), anti-perinuclear factor 

(APF), Anti-nuclear cytoplasmic antibody, anti-
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RA33, anti-flagger antibody, anti-keratin antibody 

(AKA) etc.[7].  

They have been reported to diagnose rheumatoid 

arthritis but many of them e.g., APF and AKA have 

high specificity but due to various technical 

difficulties and tedious laboratory procedure, they 

have not been generally adopted [8].  

Together with classical clinical feature of the 

diseases, serum biomarkers such as Rheumatoid 

Factor (RF) and anti-CCP have been used as 

diagnostic tool for the early diagnosis of the RA [9]. 

Rheumatoid Factor (RF) is most frequently used 

serum biomarkers for the diagnosis of RA. 

However, the sensitivity of RF is approximately 60 

to 80% in RA. The specificity of RF is low since RF is 

detectable in many other diseases and in 

approximately 5% of healthy people [10, 11].  

The sensitivity of Anti-CCP is 75-80% and 

specificity is 97% in the diagnosis of rheumatoid 

arthritis [12]. Anti-CCP antibody is an important 

diagnostic tool, particularly in the early stages of 

the disease diagnosis and predictive of the disease 

progression since it is detected at an early stage of 

seronegative rheumatoid arthritis patients [13].  The 

study was designed to compare between anti-CCP 

antibodies and RF among clinically diagnosed RA 

patient. 

  
MATERIALS AND METHODS  
 

Study design and setting  

The cross-sectional study was carried out in 

Department of Biochemistry in collaboration with 

Department of Orthopaedic, Chitwan Medical 

College and Teaching Hospital, Bharatpur, Nepal.  

Patients and procedure  

A total of 112 clinically diagnosed RA patients were 

included following convenient sampling technique 

in this research after taking informed consent. 

Clinical details of all patients along with the 

serology reports (RF, Ante-CCP antibody) were 

entered in a proforma constructed in Microsoft 

excel.  

Data collection procedure           

A structured questionnaire was constructed to 

record clinical details including duration of 

symptom, pattern of joint involvement, early 

morning stiffness, extra articular and systemic 

involvement were recorded as per the 2010 

EULAR/ACR criteria[14].  

Socio-demographic data, i.e., age and sex were also 

recorded. The samples were collected from 1st 

January 2017 to 1st August 2017. All clinically 

diagnosed rheumatoid arthritis patients either sex 

above 20 years were included in the study whereas 

pregnant, patient with known-chronic illness other 

than the ailment under study were excluded from 

the study.  

To analyze Rheumatoid factor and Anti-CCP 

antibody, 5 ml blood sample were drawn from 

antecubital vein in vacuum gel tube. Blood sample 

was centrifuged at 3000 RPM for 5 minutes and 

serum were separated. Rheumatoid factors (RF) 

were determined quantitively by Nephelometry 

assay on MISPA I3 [15]. Anti-CCP antibody were 

determined quantitively by CLIA on Siemen 

ADVIA Centaur CP immunoassay system [16, 17] 

 

Study variables and its measurement 

Explanatory variables: Age and Sex 

Output variables:  

Rheumatoid factor, Anti-CCP antibody  
 

Statistical analysis and data management 

IBM SPSS (version 20) was used for data analysis. 

Data entered in Microsoft excel were transferred 

into SPSS. Mean value of Rheumatoid factor (RF), 

and Anti-CCP antibody were analyzed. Chi square 

test was used to determine significance of 

differences in categorical variables. Fisher exact test 

was used to measure associations of ACPA with 

various variables. 
 

Ethical considerations 

Ethical clearance was obtained from institutional 

review committee of Chitwan Medical College prior 

the data collection. (Ref no. 2073/74 - 84).   
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RESULTS 
 

Out of 112 clinically diagnosed RA patients, 23 

(20.5%) males and 89(79.5%) females were taken for 

this study. The ratio of male to female was 1:39 and 

the mean age ± SD of the patients was 50 ± 14.56. 

Out of 112 clinically diagnosed RA patients, 55 

patients, i.e., 49.1% were RF antibodies positive and 

57 patients, i.e., 50.9% were RF antibodies negative. 

Majority of respondents, i.e. 64.3% were tested RF 

positive from 60 years and above age group 

followed by 20-39 years age group and 40-59 years 

age groups. Slightly high percentage of female 

respondents were tested Positive for RF. Though, 

the differences in age and sex was not statistically 

significant in terms of RF status (Table 1). 
 

Majority of respondents, i.e., 53.6% were tested 

Anti-CCP positive from 60 years and above age 

group followed by 40-59 years age group and 20-39 

years age groups, i.e., 38.0% and 23.5% respectively. 

Slightly high percentage of female respondents 

(40.4%) were tested Positive for Anti-CCP. Though, 

the differences in age and sex was not statistically 

significant in terms of Anti-CCP status (Table 2). 
 

Highest proportion of patients, i.e., 50.38% who 

reported moderate level of morning stiffness were 

found Anti-CCP positive followed by mild level of 

morning stiffness, i.e., 33.33%. Least percentage of 

patients (14.28%) reported severe level of morning 

stiffness who tested positive for Anti-CCP positive 

(Table 3). 
 

Table 4 highlights the comparison between the test 

finding of RF and Anti-CCP. Among RF positive, 32 

(58.2%) patients were positive for anti-CCP 

antibody and among RF negative, 10 (17.5%) 

patients were positive for anti-CCP antibody and 

the differences between Anti-CCP and RF groups 

was statistically highly significant (p<0.001) (Table 

4).  

 

DISCUSSION

This study was done in 112 clinically diagnosed RA 

patients where 55 (49.9%) were tested RF positive 

and 57 (50.1%) were tested RF negative. Out of 55 

RF positive patients, 32 (58.2%) were positive for 

Table 1|Age and sex wise distribution of 

Rheumatoid Factor (RF) 
Parameters  Rheumatoid Factor (RF) 

 Positive (%)         Negative (%)        

p-value 

Age Group   0.179 

20-39 years 15(44.1) 19(55.9)  

20-39 years 22(44.0) 28(56.0)  

20-39 years  18(64.3) 10(35.7)  

Mean (SD) 50(14.56)  

Sex   0.052 

Male 

Female  

11(47.8) 

44(49.9) 

12(52.2) 

45(50.6) 

 

Total 55(49.1) 57(50.9)  

Table 2|Age and sex wise distribution of anti-cyclic 

citrullinated peptide (Anti-CCP) findings 
Parameters  Anti- cyclic citrullinated peptide p-

value  Positive n(%)          Negative n(%) 

Age Group  0.539 

20-39 years 8(23.5) 26(76.5)  

20-39 years 19(38.0) 31(62.0)  

20-39 years  15(53.6) 13(46.4)  

Gender   0.152 

Male 6(26.1)  17(73.9)   

Female  36(40.4) 53(59.6)  

Total 42(37.5) 70(62.5)  

Table 3| Anti-CCP antibody status among the 

patients with levels of morning stiffness 
Level of 

Morning 

stiffness 

Anti-CCP N (%) 

Positive 

n(%) 

Negative 

n(%) 

Mild  14 (33.33) 30 (42.85) 44(39.30) 

Moderate  22 (52.38) 26 (37.14) 48(42.85) 

Severe  6 (14.28) 17 (40.47) 20(17.85) 

Total  42 (37.5) 70 (62.5) 112 (100) 

Table 4|Comparison between rheumatoid factor 

and Anti-CCP antibody groups 
RF status Anti-CCP 

Positive 

N (%) 

Anti-CCP 

Negative 

N (%) 

p-value 

Positive 32 (58.2) 23 (41.8) 0.001* 

Negative 10 (17.5)         47 (82.5) 
 

Total 42(37.5) 70(62.5)  

*Statistically significant 
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Anti-CCP antibody and 23(41.8%) were negative for 

Anti-CCP antibody. This finding is quite similar to 

the research finding conducted by Afzal A et al [18] 

and Kastbom et. Al [19] where 50% Anti-CCP 

antibodies was found positive among RF positive 

patients. Among 57 RF negative patients, 10 (17.5%) 

were positive for Anti-CCP antibody which is 

almost similar to the study conducted by Korkmaz 

C et al. [20], who showed that 20% Anti-CCP 

antibodies was positive in RF negative patients. 
 

This study also showed that the comparison 

between RF and Anti-CCP antibody groups were 

found to be statistically significant (p<0.001). So, the 

results of this study have almost similar finding to 

the study conducted by Münevver S, Haşim Ç et al 

[21]. Likewise, Out of 112 clinically diagnosed RA 

patients, 42 patients were Anti-CCP antibodies 

positive and 70 patients were Anti-CCP antibodies 

negative and the comparison between Anti-CCP 

positive and Anti-CCP negative was statistically 

significant (p<0.001) which is almost similar to the 

finding of the study conducted by Nadeem Afzal et 

al [18]. Highest proportion of patients, i.e., 50.38% 

who reported moderate level of morning stiffness 

were found Anti-CCP positive followed by mild 

level of morning stiffness, i.e., 33.33% in the present 

study which is similar to study conducted by Yazici 

et al. [22]  who confirmed that morning stiffness in 

early stage of RA was associated with more 

functional disability [48]. The major limitation in 

the present study is that other important serological 

biomarkers such as ANCA, CRP, ESR, etc. were not 

taken into consideration.  

 

CONCLUSIONS 

From this study, it is concluded that females are at 

high risk of developing Rheumatoid arthritis than 

males because male to female ratio is found to be 

1:3.9. This study also showed that Anti-CCP 

antibody is more beneficial and better marker than 

RF for the diagnosis of Rheumatoid arthritis. The 

RF positive and Anti-CCP negative results showed 

the patients might not be suffering from the RA as it 

may rises in the no. of pathological conditions like 

connective tissue diseases, chronic inflammatory 

disease, malaria etc. However, RF is still the reliable 

marker for diagnosis of RA. So, if these two tests are 

performed together, the sensitivity and specificity 

of the tests increases which provides strong 

evidence for the diagnosis of Rheumatoid arthritis.  
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