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Abstract
Background: Anti-CCP is a test commonly used for the diagnosis of rheumatoid arthritis.
The aim of this study was to determine the diagnostic values of ACCP compared to antiMCV in rheumatoid arthritis patients in north of Iran.
Methods: The serum samples of 150 RA patients and 75 controls, with the mean age of
49.6+11.8 and 48.8+12 years respectively, were tested using the commercially available
ELISA kits for ACCP and anti-MCV. Sensitivity, Specificity were determined and Roc
curve were used for comparison between these two groups.
Results: The sensitivity of ACCP versus anti-MCV was 85% and 81%, respectively.
Specificity was 96% and 95%, respectively. In the RA patients, ACCP was positive in 127
(84.7%) and anti MCV in 121 (80.7%) cases. In the control group, these parameters were
positive in 3 (4%) and 4 (5.3%) (p<0.0001 and p<0.0001, respectively). The correlation
coefficient for ACCP and anti-MCV was calculated at 0.63 (p<0.001). The area under the
curve for ACCP was 0.941±0.015 (p<0.001), anti-MCV was 0.902±0.02 (p<0.001). The
measure of agreement (Kappa) for these variables was 0.81. In these patients, there was no
correlation between DAS28 and the positivity of these tests.
Conclusion: It was concluded, compared to ACCP, anti-MCV has approximately the same
accuracy for the diagnosis of rheumatoid arthritis and it does not have additional value.
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heumatoid arthritis (RA) is the most common chronic, progressive inflammatory
R
disorder affecting synovial joints and leading to inflammation-induced comorbidities. The
global prevalence of RA ranges between 0.5-1%, mostly in young women and elderly
people (1). The currently laboratory diagnostics of RA particularly early RA, is based on a
highly specific marker of the disease such as antibodies against citrullinated proteins. The
positive test for anti-cyclic citrullinated protein (ACCP) antibody is now used as a
classification criterion of RA (2). ACCP test may help predict the transformation of
undifferentiated arthritis into RA. The probability of developing RA from undifferentiated
arthritis in patients with positive ACCP is 90%, whereas 30% in those with negative test
(3). In a study, the positive predictive value for progression to RA was 80% and this was
increased when 2 or 3 other tests were used together (4).
RA patients are now divided into two groups those with positive and negative ACCP
antibodies. ACCP positivity predisposes individuals to more advanced course of the
disease, with extensive bony erosions, accelerated atherothrombotic disease and worse
overall prognosis (3). From the different types of ACCP antibodies, ACCP2 is found to be
the most sensitive and specific diagnostic marker (3-5). Most citrullinated proteins (e.g.
fibrinogen, histones) are associated with this antibody (3).
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Anti-mutated citrullinated vimentin (Anti-MCV) is
another anti-citrullinated antibody reacting with mutated
citrullinated vimentin. In fact, it is the Sa antigen and is
expressed in fibroblast like synoviocytes (6). Also
citrullinated fibrinogen is another antigen that is detected in
synovial tissue of rheumatoid arthritis inflamed joints (4).
There are many studies in comparing anti-MCV and ACCP
for their diagnostic value in rheumatoid arthritis. In addition
to these tests, also anti-MCV especially correlate with higher
levels of DAS28 and joint damage (7-10, 12). The purpose
of this study was to compare the two tests (ACCP2 and antiMCV) in an Iranian cohort of patients with RA.

DAS28 ≤2.6 consider inactive disease, 2.6-3.2 as mild, 3.25.1 moderate and more than 5.1, high disease activity. The
data were collected and analyzed using SPSS version 18.
The quantitative variables were analyzed with student’s ttest, and qualitative variables with chi-square test. ROC
curve was used for determining the sensitivity and specificity
of the laboratory markers. The area under the curve of each
test was calculated and compared with each other.
Correlation coefficient and measure of agreement (Kappa)
was determined for both tests. Significance was assumed at
p<0.05.

Results
Methods
This cross-sectional study was performed from January
to June, at the Rheumatology Clinic, Babol, Iran. We
enrolled 150 patients with RA, who met the ACR 1987
classification criteria. The duration of RA ranged from 6
months to 6 years. All patients were treated with
prednisolone, hydroxychloroquine and methotrexate. None
of the patients received therapy with biologic agents. As
controls, we recruited 75 subjects including those patients
with low back pain, osteoarthritis, gout, and individuals with
non-RA rheumatic diseases.
From the total 225 subjects, 8 ml blood samples were
collected and processed at the laboratory according to
specifications. After centrifugation, aliquots were separated
and frozen. ACCP, and anti-MCV tests were performed on
all samples. The ACCP2 test was done by using Euroimmne
Kit, Lubeck, Germany. The level of greater than 5 RU/ml
was considered positive. The anti-MCV test was done by
using Orgentic Diagnostika kit, Hamburg, Germany. The
level greater than 20 IU/ml was considered positive. The
positivity levels were according to manufacturer's
instructions. In all 150 RA patients, DAS28 were calculated.

From the 150 patients with RA, 116 were females
(77.3%) and 34 males (22.7%). The mean age was 49.6+11.8
years. The control group consisted of 17 males (22.7%) and
58 females (77.3%) with the mean age of 48.8+12 years. In
the RA patients group, ACCP was positive in 127 cases
(84.7%) and anti MCV in 121 cases (80.7%). In the control
group, these parameters were positive in 3 (4%) and 4
(5.3%). In the RA group distribution of positive cases
according to DAS28 is presented in table 1. Thirty-three
patients (22%) were in remission, 21 (14%) had mild disease
activity, 69 (46%) - moderate activity and 27 (18%), high
activity.
There was no statistically significant difference between
groups. Table 2 depicts sensitivity, specificity, positive and
negative likelihood ratio of ACCP, anti-MCV. In RA
patients group, both ACCP and anti MCV were negative
in19 cases, both were positive in 117 cases, positive ACCP
and negative anti-MCV in 10 cases and negative ACCP and
positive anti-MCV in 4 cases. The Kappa measure of
agreement was 0.810 for these results. The correlation
coefficient for ACCP and anti-MCV was calculated at 0.63
(p<0.001).

Table 1. Distribution of positivity and negativity of ACCP, Anti-MCV according to DAS28
Test

Anti-MCV
ACCP

Positive
Negative
Positive
Negative

Remission
N
%
25 20.7
8
27.6
23 18.1
4
17.4

Low activity
N
%
17
14
4
13.8
63
49.6
6
26.1

DAS 28
Moderate activity
N
%
56
46.3
13
44.8
15
11.8
6
26.1

P-value
High activity
N
%
23
19
4
13.8
26
20.5
7
30.4

0.832
0.109
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Table 2. Diagnostic performance of ACCP and Anti-MCV

ACCP
AntiMCV

Sensitivity
85%
81%

CI
7990
7487

Specificity
96
95

CI
92100
90100

The ROC curves for ACCP, anti MCV were drawn and
area under the curve for these tests was measured. The area
under the curve for ACCP was 0.941±0.015 (p<0.001), antiMCV was 0.902±0.02 (p<0.001), which means that both
tests were instrumental for RA diagnosis (figures 1, 2).

Fig.1 ROC curve of ACCP in RA patients

Fig.2 ROC curve for Anti-MCV in RA patients

PPV
98
97

CI
95100
94100

NPV
76
71

CI
6784
6280

LR+
21.17
15.12

CI
6.9764.28
5.8139.37

LR0.16
0.2

CI
0.110.23
0.150.28

Discussion
In this study, we compared the diagnostic values of
ACCP and anti-MCV. The aim of this study was to
distinguish more informative test for diagnosing RA.
Previous studies yielded controversial results without a
definite agreement to conclude which test is more accurate.
There was also no large study in an Iranian cohort of RA
patients. In a study by Van der Linden et al. for predicting
from undifferentiated arthritis to RA, the ACCP test had very
good specificity and PPV. Anti-MCV did not seem to be
more informative, and adding RF and anti-MCV tests to
ACCP2 did not enhance the diagnostic value of the
laboratory test and it concluded that single test was enough
(13).
High specificity, more than 90% PPV for ACCP and a
poor outcome for ACCP positive RA patients was reported
in a review published in 2010 (3). In a recent meta-analysis,
16 studies on anti-MCV were analyzed; sensitivity,
specificity, positive LR, negative LR and diagnostic odds
ratios (ORs) were estimated to be 0.77, 0.89, 7.24, 0.28 and
29.66 respectively (14).
In another study, sensitivity of anti-MCV was reported to
be 79.6% and specificity 96.6%; test positivity was
accompanied with a higher DAS28 (9). This was also
confirmed in a study by Syversen SW et al. who reported
more advanced joint damage in those with anti-MCV
positivity (12).
In most of the published works that we studied, the
sensitivity of anti-MCV was somehow higher than ACCP
but ACCP was more specific (4, 6-8, 11). The same results
have been mentioned in some other studies that Ernest
Wagner et al. referred to. They found that in RF negative
patients, the sensitivity of anti-MCV is higher (43.8% versus
30%) (8).
Our study did not show the significant differences
between sensitivity and specificity of ACCP and anti-MCV
(sensitivity 85%, 81%, specificity 96% and 95%,
respectively). In 117 of our cases (78%) ACCP and anti-
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MCV were positive, and in 19 patients (12.7%) both were
negative. The analysis of the above results yielded kappa of
high agreement between these two tests (kappa=0.81), and
correlation coefficient of 0.63 (p=0.001) which means that
both tests have similar value. In other words, ACCP and
anti-MCV positivity usually coincide.
In Sghiri et al.’s study, there was also a significant
correlation between anti-MCV and ACCP (6). However, in
our study, in small number of cases, this was not true: [10
cases (6.7%) had positive ACCP and negative anti-MCV,
while 4 cases (2.7%) had negative ACCP and positive antiMCV]. It was slightly different in the Nicase-Roland et al.’s
study in which the number of positive anti-MCV in ACCP
cases was equal to the number of positive ACCP in antiMCV negative patients (15).
In the ROC analysis, the level for each test with 100%
specificity was determined. This was 9.8 Ru/ml for ACCP (2
times of the laboratory cut-off point) and 89.5 u/ml for antiMCV (4 times of the laboratory cut-off point). The
sensitivity of the tests was 81% and 57%, respectively. The
latter means that ACCP with the level of 2 times more than
normal and 81% sensitivity is specific for diagnosis of RA.
But, for anti-MCV, this level is 4 times more than normal
with a sensitivity of 57%. Below these levels, anti-MCV has
less specificity. This might be a reason that anti-MCV has
been introduced as a new biomarker for diagnosis of
ankylosing spondylitis (16). Positive anti-MCV was also
reported in SLE, Sjogren syndrome, psoriatic arthritis, EBV
and HCV infected patients (8, 11). Because of low number
of non- RA controls in our study, we obtained these results.
In conclusion, our study suggests that ACCP is an
informative diagnostic test for RA. anti-MCV does not have
additional value. This statement is based on the somehow
more sensitivity and specificity and the results of kappa,
indicating positivity of ACCP in patients positive for antiMCV and vice versa.

Acknowledgments
The first author (Behnaz Yousefghahari, MD) would like
to acknowledge the financial support received from the
office of Vice President for Research, Babol University of
Medical Sciences under grant no. 9031450.

Conflict of Interest: None declared.

705

References
1. Scott DL, Wolfe F, Huizinga TWJ. Rheumatoid arthritis.
Lancet 2010; 376: 1094-108.
2. Aletaha DK, Neogi T, Silman AJ, et al. 2010
Rheumatoid arthritis classification criteria: an American
College Of Rheumatology/European League against
Rheumatism Collaborative initiative. Ann Rheum Dis
2010; 69: 1580-1588
3. Pruijn GJ, Wiik A, van Venrooij WJ. The Use of
citrullinated peptides and proteins for the diagnosis of
rheumatoid arthritis. Arthritis Res Ther 2010; 12: 203.
4. Nicaise-Roland P, Nogueira L, Demattei C, et al.
Autoantibodies to citrullinated fibrinogen compared with
anti-MCV and anti-CCP2 antibodies indiagnosing
rheumatoid arthritis at an early stage: data from the
French ESPOIR cohort. Ann Rheum Dis 2013; 72: 35762.
5. Levesque MC, Zhou Z, Moreland LW. Anti- Cyclic
Citrullinated Peptide Testing for the diagnosing and
Predictive Value Rheumatoid Arthritis and the Quest for
Improved Sensitivity and Predictive Value. Arthritis
Rheum 2009; 60: 2211-5.
6. Sghiri R, Bouajina E, Bargaoui D, et al. Value of antimutated citrullinated vimentin antibodies in diagnosing
rheumatoid arthritis. Rheum atal Int 2008; 29: 59-62.
7. Mathsson L, Mullazehi M, Wick MC, et al. Antibodies
against citrullinated vimentin in rheumatoid arthritis:
higher sensitivity and extended prognostic vale
concerning future radiographic progression as compared
with antibodies against cyclic citrullinated peptides.
Arthritis Rheum 2008; 58: 36-45
8. Wagner E, Skoumal M, Bayerand PM, Klaushofer K.
Antibody against mutated citrullinatedvimentin: A new
sensitive marker in the diagnosis of rheumatoid arthritis.
Rheumatol Int 2009; 29: 1315-21.
9. Mansour HE, Metwalt KM, Hassan IA, Elshamy HA,
Elbeblawy MM. Antibody to mutated citrullinated
vimentin in rheumatoid arthritis: diagnosticvalue,
association with radiological damage and axial skeleton
affection. Clin Med Insight Arthritis Musculoskelet
Disorr 2010; 3: 33-42.
10. Innala L, Kokkonen H, Eriksson C, et al. Antibodies
against mutated citrullinared vimentin are a better
predictor of disease activity at 24 months in early
rheumatoid arthritis than antibodies against cyclic
citrullinated peptides. J Rheumatol 2008; 35: 1002-8.

706

11. Bartoloni E, Alunno A, Bistoni O, et al. Diagnostic value
of anti-mutated citrullinated vimentin in comparison to
anti-cyclic
citrullinated
peptide
and
anti-viral
citrullinated peptide 2 antibodies in rheumatoid arthritis:
An Italian multicentric study. Autoimmun Rev 2012; 11:
815-20.
12. Syversen SW, Goll GL, van der Heijde D, et al.
Prediction of radiologic prediction in rheumatoid arthritis
and the role of antibodies against mutated citrulinated
vimentin: results from a10-year prospective study. Ann
Rheum Dis 2010; 69: 345-51.
13. Van der linden MP, van der Woude D, Ioan-Facsinay A,
et al. Value of anti-modified citrullinated vimentin and
third-generation
anti-cyclic
citrullinared
peptide
compared with second-generation anti cyclic citrullinated
peptide and rheumatoid factor in predicting disease

Caspian J Intern Med 2013; 4(3): 702-706
Yousefghahari B, et al.

outcome in undifferentiated arthritis and rheumatoid
arthritis. Arthritis Rheum 2009; 60: 2232-41.
14. Qin X, Deng Y, Xu J, Li TJ, Zhao JM, Meta-analysis:
diagnostic value of serum anti-mutated citrullinated
vimentin antibodies in patients with rheumatoid arthritis.
Rheumatol Int 2011; 31: 758-94.
15. Nicaise-Roland P, Grootenboer Mignot S, Bruns A, et al.
Antibodies to mutated citrullinated vimentin for
diagnosig rheumatoid arthritis in anti-CCP-negative
patients and monitoring infliximab therapy. Aethritis Res
Ther 2008; 10: R142.
16. Bodnár N, Szekanecz Z, Prohászka Z, et al. Anti-mutated
citrullinated vimentin (Anti-MCV) and anti-65 kDaheat
shock protein (anti-hsp65): new biomarker in ankylosig
spondylitis. Joint Bone spine 2012; 79: 63-6.

