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Summary. Antibodies directed against citrullinated peptides (ACPA) play an important role in the patho-
genesis of rheumatoid arthritis (RA) and are a part of the criteria, recommended by the EULAR. The aim of 
this study was to compare the diagnostic values of two commercially available assays second generation 
anti-cyclic citrullinated peptide (CCP2) antibodies ELISA (Axis Shield) and genetically modified citrullinated 
vimentin (anti-MCV) automated ELISA system, „Alegria” (Orgentec). Sixty five patients were distributed in 3 
groups: the first group included patients with RA; the second group – these with RA and other overlap dis-
eases; and the third group, patients with other arthropathies (ankylosing spondylitis, osteoarthritis and poda-
gra); 20 healthy individuals (control group) were tested to determine the frequency, sensitivity, specificity, 
positive (PPV) and negative predictive values (NPV) of both tests. The highest frequencies of anti-MCV and 
anti-CCP2 antibodies were observed in the RA patients: 92.86% and 73.81% respectively. The frequency 
was lower in the patients with other arthropathies. In the control healthy group, the ACPA was not detected. 
The results showed higher diagnostic sensibility for anti-MCV in comparison with anti-CCP2 in all tested 
groups. Differences between the two methods were only found in the detection of low concentrations of anti-
bodies, mainly in the group of non-RA patients. PPV in both tests was 100%. NPV was higher in anti-MCV 
than anti-CCP2. In conclusion, our results have showed that the measurement of serum anti-MCV level as a 
marker is useful and more sensitive for the diagnosis of RA than anti-CCP2, but the combined use of anti-
MCV and anti-CCP2 may serve as a better prognostic factor than either method alone.  

Key words: rheumatoid arthritis, anti-CCP2, anti-MCV 

  
ORIGINAL ARTICLES 



  45 
      ... . XX, . 3/2012 

 

 
  (R )  , 

  ,   
 0.8-1%    . -

     -
  ,   -

 [14].    -
       

,     -
      -
  ,    

,     -  
 .   -

      -
     -
 .   

  (RF),    -
   ,  -

      .  
   ,     

  60-80%    R  [3]. 
 RF       -

 ,     
,    ( ), 

     , 
  ,  -

       -
.     ,  RF   

      
  ,     

-   50%     -
  [22].    

    , -
    -

 ( ),     -
   -   

     
 [2, 11, 26, 27].     
: -  ( ,   

  ), - V 
( ,   / -

  ), -Sa ( , -
    ), 

     -
  , - ,   I 

 II   [15].      -
   (  94-99%) -

 ,      
 ,    -

  RF   . -
       -

     
      

       

      -
    ,  

     -
       
 ,     
    RF    

  -  -
,     

  [4].    -
      -

,        . 
         -

 -      2010 . 
      EULAR 

 ACR [1, 21].      
 ,    

 MCV,     -
       

 ,    -
     [13, 18, 24]. 

       , 
    R .  -

      ,  -
   ,  

   ,    -
,    -  . 

     -
    ( -  

 -MCV)    R ,    
 ,     -

     
,     ., 

      -
 .       

     -
      -

: -MCV (  Orgentec,   anti-
CCP2 IgG ELISA Kit (  Axis Shield, ) 

      
, , , 

    
    .  

   
     

     86 , 
 26-60-  ,   68  

  18 .     
 : 20    65 -

  ,     
    . -

       
  . 1.  



46  
 . XX, . 3/2012 . -  ... 

 

 1.   

    

  42 8 34 

 +   
 

 
6 

 
0 

 
6 

 : , 
,  

 
17 

 
8 

 
9 

  20 2 18 

  
     

    ,  
„ .  ” – ,    

    PA    -
      
.     

   .  

      -
  ,   -

     (BD Vacu-
tainer®, CAT REF 369032, 4 ml).  

     -MCV 
    „Alegria”, 

Orgentec,         
20°       

 -CCP2 ,  CCP2 ELISA, Axis Shield. 

   
      

       
,      -

   . -
      -

  . 2. 
 

 2.     ACPA 

    
 

 Cut-off  
 

CCP2  Axis-Shield Diag. ELISA 120 min AP anti-human IgG 5 U/ml 0-100 U/ml 

MCV Orginteg-Alegria® ELISA 90 min HRP anti-human IgG 20 U/ml 0-1000 U/ml 

 
 

  -MCV  (Anti-MCV EIA, 
ORG 248-24, ORGENTEC® Diagnostika GmbH, 
Mainz, Germany)     

 „Alegria”, ORGENTEC® Diag-
nostika GmbH, Mainz, Germany,  -

   . 
  - 2   -

  anti-CCP2 IgG ELISA Kit, Axis Shield, -
,     -

       
   .  

    
   

     -
 ,    -

, ,   -
    -

   ,   
 (HB Urtis CA and Ashwood ER: Tierz 

Fundamentals of Clinical Chemistry, Saunders, 
234-261),    Student’s-t Test.  

 
   -

       
  (CVt)  anti-CCP2 IgG ELISA , 

      -
       
        

 .   
 ,     -

     -
    .  , 

 CVt  2%.     -
  anti-MCV EIA „Alegria”, ORGENTEC®, -

   2-2.3%.  
      

        
  ,  

  .    -
    5 U/ml (  -

- 2 )  20 U/ml  ( - V -
) – cut off ,   -

     a.  
   - V   -

2      , 
        

   -   
     (  < 

0.0001).  
    -

       -
     -



  47 
      ... . XX, . 3/2012 

 

:       
42-   39    -MCV  

 31    - 2 .  
    -

     , -
 –  6    , 

     -
,     -MCV   

2-      - 2 . 
     -

  11   17    
-MCV    1    -
2  ( . 1).    , 

 -       
-MCV   - 2     -
   92.86%  -MCV   

73.81%  - 2 ,   -  
      

 64.70% -MCV   
5.89% - 2 .  

 

1 16 11 6

2 4 6 0

31 11 39 3

. 

A+ . 

PA

    ACPAs
-  (+) -  (-) - V  (+) - V  (-)

 
. 1.          

 

    
  - 2  -MCV   

  .  , 
        

        
      -

  (   U/ml),   
      RA, -

     ,   
      ( -

 ,   )  -
      

    (  U/ml).  
  , -

,    -
    - 2  

-MCV ,  cut off -
,    -

    . -

  -   -
  - V     -

2      -
 ( . 3).    

        
     

    . 
 ,        -

 ,        
 ,  -

  - V     
    – 92.86% 

 100%,     -
,   - 2  – 

73.81%  33.33%. 
      

     , -
       
 ,  ,    100%.  

 

 3.     ELISA  -MCV-Orgintec  -CCP2-Axis Shield 

   - 2 ELISA   - V ELISA 

1.   73.81 % 92.86% 

2. R  +    33.33% 100% 

3.  : , ,   5.88 % 64.70% 

 



48  
 . XX, . 3/2012 . -  ... 

 

    (PPV),  
 (NPV)   

  .  ,  PPV   
   100%,  NPV  -   

-MCV ELISA,    -CCP2 
ELISA      ( . 2).  

    -
        -

   32-  (57%)   
,         

( . 3).      -
     

.   22-  (33.8%)   
      - 

MCV,    1 (1.5%)   
 - 2  -MCV.  

 
      

55,5%83,3%64,5% 76,9%100%86,9%

0

20

40

60

80

100

120

  +   : ,
, 

 

anti-CCP Abs
anti-MCV Abs

 
. 2.         

 

 
. 3.     

 -MCV-Orgintec  -CCP2-Axis 
Shield 

 

     -
       -

 (U/ml)        
   R      

,      -
 .  -     

 (23.8%)      
,     2 .  

         -
     -
     . 

 ,    1   -
  - 2   - ,   

  -     
  -MCV  ( . 4). 

 4.           -  
ELISA  -MCV ELISA  

   1  2  3 

     10/42 . 4/6 e . 9/17 . 

  23.8 % 66.7% 53.00% 

      -  -
  (+)  

9 -MCV  
1 - 2  

4 – - CV  9 - CV  

      
   

8  4  8  



  49 
      ... . XX, . 3/2012 

 

 
,      

Schellekens et al. [19],     
ELISA ,     48% 
[20].      

     
,     

      
    70%, -

      90%.  -
,      
,       

    RA,    -
    , -

      
.     , 

      ,    
      R , 

   -
 ,  - , , 

-II ,    [6].  
 ,     -  

   R      
  [16, 17].    -

,    -    
RF     

  ,   
     R  [17, 23].  
      

 ,   -MCV -
,      -
   ,    

     [18, 
24].         

    R . -
   ,   

  .     -
        

      -
      . 

  ,  -MCV   -
       -

      -  
    [3].   

,      ( -MCV  
- )      -

     
    R ,   -

   -  
    [7, 8].  -

       
   -MCV     -

  R ,   -  ,  
  12-15%   -   

    -MCV  [13, 
18, 24].       -

,  21%  R     
   2     

  -MCV .  
      

      
   ,   

      -
 CVt < 10%,   2-2,7%. 

    
       

 -    - 2  
  - V ,    

   RA    -
    ,  -
  -    

- V .     -
  ,   G. Keskin 

t al., N. Bizzaro et al. [4, 5, 10].  , 
     -

-   - V ,    
  - 2  [3], 

      
   ,   

 ,    -
 40-94% [4],     , 

  ,    -
   ,   -

   ,   
,       

      -
   RA   RA  

   .  
       
- 2  - V    

      
 ,  73.81% 

 92.86%,        
   [4, 5, 10].  -

     
 (100%)  - V   

    RA    -
  ,     

       (6 
). 

    -
    -
       

   , -



50  
 . XX, . 3/2012 . -  ... 

 

       
  ,   -

.       
  [9, 12, 25],      

, - 2  - V  
     

  (  64-83.3% - 2  
86.9-100%  - V),    -

 (100%) .    
   , -

     (   
,   ).   -

      –  
cut off ,    

,     
,     -

 ,     
 .  

    
       

  ,    1  
   - 2 -

  - ,     
-       -
-MCV .       

,      
     , 

     .  
 ,   -

       
  – - 2  - V , 

,      , -
       -

   .   
anti-MCV ,    
“ ”, Orgintec,   -  -

    -
     anti-CCP2 

ELISA.        
,     -

   ,   -
   -   

     . 
 

  

1. A l e t a h a , D. et al. Rheumatoid arthritis classification 
criteria. An ACR/EULAR. Colaborative initiative. Arthritis 
Rheum., 62, 2010, 2569-2581. 

2. A v o u a c , J. et al. Diagnostic and predictive value of anti-
cyclic citrullinated protein antibodies in rheumatoid arthritis: 
a systematic literature review. Ann. Rheum. Dis., 65, 2006, 
845-851. 

3. B a r t o l o n i , E. et al. Diagnostic value of anti-mutated 
citrullinated vimentin in comparison to anti-cyclic 3 citrulli-
nated peptide and anti-viral citrullinated peptide 2 antibodies 
in rheumatoid arthritis: An Italian multicentric study and re-
view of the literature. Autoimmunity Rev., In Press. 

4. B i z z a r o , N. et al. Analytical and diagnostic characteris-
tics of 2nd- and 3rd- generation immunoenzymatic methods 
for the detection of antibodies to citrullinated proteins. – Clin. 
Chem., 53, 2007, 8, 1527-1533. 

5. C o e n e n , D. et al. Technical and Diagnostic Performance 
of 6 Assays for the Measurement of Citrullinated Pro-
tein/Peptide Antibodies in the Diagnosis of Rheumatoid Ar-
thritis. Clin. Chem., 53, 2007, 3, 498-504. 

6. C o n r a d , K. et al. Profiling of rheumatoid arthritis associ-
ated autoantibodies. Autoimmun. Rev., 9, 2010, 431-435. 

7. E l - B a r b a r y , A. et al. Asociación of anti-modified citrulli-
nated vimentin with subclinical atherosclerosis in early 
rheumatoid artritis compared with anti-cyclic citrullinated 
peptide. J. Rheumatol., 38, 2011, 828-834. 

8. G e r l i , R. et al. Association of anti-cyclic citrullinated pep-
tide autoantibodies with subclinical atherosclerosis in pa-
tients with rheumatoid arthritis. Ann. Rheum. Dis., 67, 
2008, 724-725. 

9. J a n s e , A. et al. Rheumatoid factor and antibodies to 
cyclic citrullinated peptide differentiate rheumatoid arthritis 
from undifferentiated polyarthritis in patients with early arthri-
tis. J. Rheumatol., 29, 2002, 2074-2076. 

10.  K e s k i n , G. et al. Diagnostic uttility of anti-cyclic citrulli-
nated peptide and anti-modified citrullinated vimentin anti-
bodies in rheumatoid arthritis. Protein Pept. Lett., 15, 2008, 

3, 314-317. 
11. K u d o - T a n a k a, E. et al. Autoantibodies to cyclic citrolli-

nated peptide 2 (CCP2) are superior to other potential diagnos-
tic biomarkers for predicting rheumatoid arthritis in early undif-
ferentiated arthritis. Clin. Rheumatol., 26, 2007, 1627-1633. 

12. L e e , D. et P. Schur. Clinical utility of the anti-CCP assay in 
patients with rheumatic diseases. Ann. Rheum. Dis., 62, 
2003, 870-874. 

13. L u i m e , J. et al. Dose anti-mutated citrullinated vimentin 
have additional value as a serological marker in the diagnos-
tic and prognostic investigation of patients with rheumatoid 
arthritis? A systematic review. Ann. Rheum. Dis. 69, 2010, 
337-344. 

14. L u t t e r i , L. et al. Comparison of second- and third genera-
tion anti-cyclic citrullinated peptide antibodies assays for de-
tecting rheumatoid arthritis. Clinica Chimica Acta, 386, 
2007, 76-81. 

15. M e w a r , D. et al. Autoantibodies in rheumatoid arthritis: a 
review. Biomed. Pharmacother., 60, 2006, 648-655. 

16. N i e l e n , M. et al. Specific autoantibodies precede the 
symptoms of rheumatoid arthritis: a study of serial measure-
ments in blood donors. Arthritis Rheum., 50, 2004, 380-386. 

17. R a n t a p a a - D a h l q v i s t , S. et al. Antibodies against 
cyclic citrullinated peptide and IgA reumatoid factor predict 
the development of rheumatoid arthritis. Arthritis Rheum., 
48, 2003, 2741-2749. 

18. R o l a n d , P. et al. Antibodies to mutated citrullinated 
vimentin for diagnosing rheumatoid arthritis in anti-CCP-
negative patients and for monitoring infliximab therapy. –  
Arthritis Res. Ther., 10, 2008, R142. 



  51 
      ... . XX, . 3/2012 

 

19. S c h e l l e k e n s , G. A. et al. Citruline is an essential con-
stituent of antigenic determinants recognized by rheumatoid 
arthtitis-specific autoantibodies. J. Clin. Invest., 101, 1998, 
273-281. 

20. S c h e l l e k e n s , G. A. et al. The diagnostic properties of 
rheumatoid arthritis antibodies recognizing a cyclic citrulli-
nated peptide. Arthritis Rheum., 43, 2000, 155-163. 

21. S z o d o r a y , P. et al. Anti-citrullinated protein/peptide 
autoantibodies in association with genetic and environmental 
factors as indicators of disease outcome in rheumatoid ar-
thritis. – Autoimmun. Rev., 9, 2010, 140-143. 

22. T a y l o r , P. et al. A systematic review of serum biomarkers 
anti-cyclic citrullinated peptide and rheumatoid factor as 
tests for rheumatoid arthritis. – Autoimmun. Rev., 10, 2010, 
90-93. 

23. V a l l b r a c h t , I. et al. Diagnostic and clinical value of anti-
cyclic citrullinated peptide antibodies compared with rheu-
matoid factor isotypes in rheumatoid arthritis. Ann. Rheum. 
Dis., 63, 2004, 1079-1084. 

24. V a n  d e r  L i n d e n, M. et al. Value of anti-mutated citrul-
linated vimentin and third-generation anti-cyclic citrullinated 
peptide compared with second-generation anti-cyclic citrulli-
nated peptide and rheumatoid factor in predicting disease 
outcome in undifferentiated arthritis and rheumatoid arthri-
tis. Arthritis Rheum., 60, 2009, 2232-2241. 

25. V a n  G a a l e n, F. et al. Autoantibodies to cyclic citrulli-
nated peptides predict progression to rheumatoid arthritis in 
patients with undifferentiated arthritis: a prospective cohort 
study. Arthritis Rheum., 50, 2004, 709-715. 

26. W y n e s s , S. et al. Performance characteristics of three 
random access cyclic citrullinated peptide antibody assays. 
– Clin. Chim. Acta., 411, 2012, 428-432. 

27. Z e n d m a n , A. J. t al. Use and significance of anti-CCP 
autoantibodies in rheumatoid arthritis. Rheumatology (Ox-
ford)., 45, 2006, 20-25. 

    8  2012 . 
 
 
 

   : 
-  . -   

     
 „ . . ” 

   
. „ . . ”  15  

1431   
 02 8524957  

 
 
 

 ddress for correspondence: 
E. Ivanova-Todorova, M.D., Ph. D. 
Laboratory of Clininal Immunology 
UMHAT “Sv. Iv. Rilski”  
Medical University 
15, Acad. Iv. Geshov Blvd. 
Bg 1431 Sofia 

 +359 2 8524957 


