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Amaç: Bu çalışmada romatoid faktörün (RF), anti-siklik sitrülin 
peptit (anti-CCP) antikorunun ve anti-mutat sitrülin vimentin 
(anti-MCV) antikorunun iki farklı ticari kitinin, ticari kitlerin 
performansları arasında önemli farklılıklar bulunabileceğini de 
göz önünde bulundurarak, romatoid artritteki (RA) tanısal 
değerleri test edildi.
Hastalar ve yöntemler: Ekim 2008 ile Şubat 2009 tarihleri 
arasında romatoloji polikliniğimize başvuran 34 RA’lı hasta ve 
24 sağlıklı kontrol çalışmaya alındı. Romatoid artritli hastaların 
ve sağlıklı gönüllülerin serumlarında iki farklı ticari kitle RF, anti-
CCP-2, anti-MCV-548 ve anti-MCV-248 otoantikorları çalışıldı. 
Romatoid artritli hastalarda hastalık aktiviteleri, hastalık aktivite 
skoru 28 (DAS-28)’e göre belirlendi. Romatoid artritli hastalarda 
eklem dışı tutulumlar değerlendirildi.
Bulgular: Otoantikorların tanısal duyarlılık ve özgüllüğünü 
belirlemek için yapılan alıcı işletim karakteristiği (ROC) 
eğrisi analizinde en yüksek eğri altında kalan alan değeri 
anti-CCP-2’ye aitti. Duyarlılık ve özgüllük RF için %88 ve %90, 
anti-CCP-2 için %84 ve %100, anti-MCV-548 için %80 ve %90 
ve anti-MCV-248 için %84 ve %100 idi. DAS-28 ile anti-CCP-2 
(r=0.623), anti-MCV-548 (r=0.481) ve anti-MCV-248 (r=0.408) 
arasında zayıf bir korelasyon vardı. Ekstraartiküler tutulumu 
olan ve olmayan hastaların ve DAS-28’e göre düşük veya orta 
şiddette hastalık aktivitesi olan hastaların RF, anti-CCP-2, 
anti-MCV-548 ve anti-MCV-248 değerleri arasında istatistiksel 
olarak anlamlı bir fark yoktu.
Sonuç: Anti-CCP, RF ve anti-MCV otoantikorları RA’nın 
ayırıcı tanısında faydalıdır. Fakat, anti-CCP antikoru diğer 
otoantikorlarla karşılaştırıldığında daha üstün bir tanısal 
değere sahiptir. Anti-MCV antikorunun tespitinde kullanılan 
anti-MCV-248 kitinin duyarlılık ve özgüllüğü anti-MCV-548 
kitine göre daha yüksek olarak bulundu. Bu bulgular 
farklı ticari kitlerin farklı performans sergileyebileceğini 
akla getirmektedir. Bununla birlikte sonuçlarımızın daha 
fazla hastanın dahil edildiği çalışmalarla desteklenmesi 
gerekmektedir.
Anahtar sözcükler: Anti-CCP-2; Anti-MCV; otoantikorlar; romatoid faktör; 
romatoid artrit.

Objectives: In this study we tested the diagnostic values of 
rheumatoid factor (RF), anti-cyclic citrullinated peptide (anti-CCP) 
and two different commercial anti-mutated citrullinated vimentin 
(anti-MCV) kits in the differential diagnosis of rheumatoid arthritis 
(RA) considering that there might also be substantial differences 
between the performances of the commercial kits.
Patients and methods: Thirty-four RA patients, admitted to 
our rheumatology outpatient clinics between October 2008 and 
February 2009, and 24 healthy controls were included in this study. 
Sera of RA patients and healthy controls were analyzed for RF, 
anti-CCP-2, anti-MCV-548 and anti-MCV-248 autoantibodies with 
two different commercial kits. Disease activity was determined by 
disease activity score 28 (DAS-28) in RA patients. Extra-articular 
involvement was evaluated in RA patients.
Results: In the receiver operating characteristic (ROC) curve 
analysis perfomed to determine the diagnostic sensitivity, anti-
CCP-2 had the highest value of area under ROC curve. Sensitivity 
and specificity was 88% and 90%, 84% and 100%, 80% and 
90%, and 84% and 100% for RF, anti-CCP-2, anti-MCV-548, and 
anti-MCV-248 respectively. DAS-28 had a weak correlation with 
anti-CCP-2 (r=0.623), anti-MCV-548 (r=0.481), and Anti-MCV-248 
(r=0.408). There was no statistically significant difference in RF, 
anti-CCP-2, anti-MCV-548, and anti-MCV-248 values between 
patients with or without extra-articular involvement or between 
patients with low or moderate disease activity according to 
DAS-28 score.
Conclusion: Anti-CCP, RF and anti-MCV autoantibodies are all 
useful in the differential diagnosis of RA. However, the anti-CCP 
antibody has a superior diagnostic value compared to the other 
autoantibodies. The anti-MCV antibodies detected by the anti-
MCV-248 kit seem more reliable than the anti-MCV antibodies 
detected by the anti-MCV-548 kit in differential diagnosis of RA 
due to their high sensitivity and specificity. These findings suggest 
that different commercial kits may exhibit different performances. 
Nevertheless, our results need to be confirmed by future studies 
which should include more patients.
Key words: Anti-CCP-2; Anti-MCV; autoantibodies; rheumatoid factor; 
rheumatoid arthritis.
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Rheumatoid arthritis (RA) is a disabling disease in 
which early diagnosis is crucial. Autoantibodies are 
of special interest in diagnosing the disease. Although 
rheumatoid factor (RF) is the gold standard,[1] more 
specific and sensitive autoantibodies have been under 
research in recent years.[2] There are also different 
commercial kits of these autoantibodies.

Antibodies against citrullinated peptides have 
recently gained special importance in the diagnosis 
of RA.[3,4] The citrullination of arginine to citrulline 
possibly results in protein unfolding and consequent 
aberrant recognition by the immune system. These 
antibodies are thought to be triggered by the genes 
that increase susceptibility to RA as well as by many 
environmental agents.[3] The anti-cyclic citrullinated 
peptide (anti-CCP) has a comparable sensitivity to 
RF (50-75%) with a higher specificity (90-95%)[3,5] 
and is the new candidate for the crown of RF. Along 
with anti-CCP, there has been interest in another 
new marker, anti-mutated citrullinated vimentin 
(anti-MCV). There are many studies which have 
investigated the value of the anti-MCV antibodies 
in connective tissue diseases.[6-8] A meta-analysis 
reported the sensitivity and specificity of anti-
MCV antibody as between 0.64-0.84, and 0.79-0.96 
respectively, which are almost equal to those of anti-
CCP in RA.[8] However, studies comparing different 
commercial kits are missing in the literature, 
particularly for anti-MCV antibodies.

In this study, we investigated the diagnostic value of 
RF, anti-CCP and two different anti-MCV commercial 
kits in the differential diagnosis of RA.

PATIENTS AND METHODS
Thirty-four RA patients classified according to the 
American College of Rheumatology 1987 revised 
criteria[1] were consecutively recruited from the 
outpatient rheumatology clinics between October 2008 
and February 2009. Twenty-four healthy volunteers 
were included in the study as the control group. 
Disease activity score 28 (DAS-28) was evaluated and 
scores ≤3.2 were considered as low disease activity.[9] 
Disease duration and extra-articular involvement were 
also documented.

Sera of 34 RA patients and 24 healthy controls 
were analyzed for the presence of RF, anti-CCP-2, and 
anti-MCV with both Orgentec-548 and Orgentec-248 
kits. Anti-MCV antibodies were tested in 25 RA and 
22 controls by the Orgentec-248 kit due to limitation 
in availability of the kit. Serum samples were stored at 

–80 °C until analysis. Blinded laboratory technicians 
obtained all results.

Commercially available enzyme linked 
immunosorbent assays (ELISA) detected anti-MCV 
and anti-CCP-2 antibodies. Results were expressed as 
U/ml. Anti-MCV was evaluated with Orgentec-548 
kit (Anti-MCV-548) Germany, (instrument: Triturus, 
Italy) and with Orgentec-248 (Anti-MCV-248) kit 
Germany, (instrument: Alegria, Germany). Anti-
CCP-2 was performed with Aeskulisa kit, Germany 
(instrument: Triturus, Italy).

The rheumatoid factor was studied with Beckman 
Coulter, USA kit (instrument: Beckman Coulter 
immage, USA), by nephelometry.

The erythrocyte sedimentation rate (ESR) and 
C-reactive protein (CRP) were studied in patients with 
RA and healthy controls.

The local ethics committee approved the study 
protocol. Informed consent was obtained from each 
subject and the study was performed in accordance 
with the principles of the Declaration of Helsinki.

Statistical analysis
Receiver operating characteristic (ROC) curve 

analysis was obtained for determining the diagnostic 
values of assays. Optimal cut off values were obtained 
by the maximum value of sensitivity plus “1-specificity”. 
Mann-Whitney U and chi-square tests were used to 
compare the data between RA and healthy controls 
with and without extra-articular involvement in RA 
patients and the groups with low and moderate disease 
activity scores. Spearman’s correlation coefficient was 
calculated to assess the relationship between parameters. 
Statistical significance was assumed at p<0.05.

RESULTS
Demographic, clinical and serological parameters of 
the patients and the controls are given in table 1. The 
age and sex of the patients and the control group were 
comparable. Positivity ratios of all autoantibodies 
were significantly higher in RA patients compared 
to controls (p<0.001 for all). The median (minimum-
maximum) values of the antibody assays are given 
in table 2. Median values of all autoantibodies were 
significantly higher in RA patients compared to 
controls (p<0.001 for all).

In healthy controls, anti-CCP-2 and anti-MCV-248 
were not positive in any subject while RF and anti-
MCV-548 were positive in 13.6% and 17.4% respectively. 
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Anti-MCV-248 was positive in only one out of four 
anti-CCP-2 negative RA patients while anti-MCV-548 
was negative in all four. In one RF negative patient, 
anti-CCP-2, anti-MCV-548 and anti-MCV-248 were 
all positive. In one patient anti-MCV-248 was positive 
where all others were negative.

To determine the diagnostic value of RF, anti-CCP-2, 
anti-MCV-548, and anti-MCV-248, we performed ROC 
curve analysis for discriminating RA from controls 
(Table 3, Figure 1). The area under curve (AUC), sensitivity 
and specificity of the RF, anti-CCP-2, anti-MCV-548 and 
anti-MCV-248 are given in table 3. Figure 1 demonstrates 
the comparison of the ROC curves. The difference in 
AUC between anti-CCP-2 and anti-MCV-548 (p=0.019) 
was significant. There was no difference in AUC among 
other parameters. The optimum cut-off values were 
determined as seen in table 3.

In the RA group there were seven patients (20.5%) 
with extra-articular involvement. There was no 
statistically significant difference between the RA 
patients with and without extra-articular involvement 

regarding RF (p=0.565), anti-CCP-2 (p=0.359), anti-
MCV-548 (p=0.966) and anti-MCV-248 antibody 
(p=0.918) levels. In six (85.7%) out of these seven 
RA patients, RF, anti-CCP-2, and anti-MCV-548 were 
positive. Anti-MCV-248 could be performed in five out 
of these seven patients, and all of them (100%) were 
positive.

According to the DAS-28 score, the RA patients were 
classified as low and moderate disease activity with the 
cut-off value of 3.2. There was no significant difference 
between these groups regarding RF (p=0.955), anti-
CCP-2 (p=0.100), anti-MCV-548 (p=0.112) and anti-
MCV-248 (p=0.608) levels.

Anti-MCV-548 was found to be correlated with 
anti-CCP-2 (r=0.785, p<0.001), RF (r=0.481, p<0.01) 
and DAS-28 (r=0.455, p<0.01). Anti-MCV-248 was 
found to be correlated with anti-CCP-2 (r=0.768, 
p<0.001), RF (r=0.408, p<0.05) and DAS-28 (r=0.429, 
p<0.05). DAS-28 was also correlated with anti-CCP-2 
antibodies (r=0.413, p<0.05). Anti-CCP-2 and RF were 
correlated (r=0.623, p<0.001; Table 4).

Table 2. Quantitative results of the assays of the groups

Rheumatoid factor (IU/mL) 40.1 (11-1220) 16 (6-21.8) p<0.001
Anti-CCP-2 (U/mL) 93.5 (2.28-301) 0.2 (0-7) p<0.001
Anti-MCV-548 (U/mL) 121.5 (0.8-1001) 10 (0.6-50.3) p<0.001
Anti-MCV-248 (U/mL)* 128.5 (7.9-1001)* 9.3 (5.8-18.4)* p<0.001
Min.: Minimum; Max.: Maximum; Anti-CCP-2: Anti-cyclic citrullinated peptide antibody 2; Anti-MCV-548: Anti-mutated 
citrullinated vimentin antibody-studied by Orgentec-548 kit; Anti-MCV-248: Anti-mutated citrullinated vimentin antibody-studied by 
Orgentec-248 kit; *: Anti-MCV-248 test was performed in 25 rheumatoid arthritis patients and 22 healthy controls.

Assay Rheumatoid arthritis (n=34) Healthy controls (n=24) p
 Median (min.-max.) Median (min.-max.)

Table 1. Demographic, clinical and serological parameters of the groups

Age (years)*   50 (23-76)   45 (28-61) p>0.05
Sex

Male** 11    5    p>0.05
Female**  23    19    p>0.05

Erythrocyte sedimentation rate (mm/h)*   20.5 (5-105)   11 (1-42) p<0.01
C-reactive protein (mg/dL)*   10.9 (1-62.1)   2.2 (1-7.4) p<0.001
Disease activity score-28*   3.7 (1.9-5.5) –  – 
Disease duration (years)*   4 (1-20) –  – 
Rheumatoid factor (IU/mL) positivity** 28 82.4   3 13.6   p<0.001
Anti-CCP-2 (U/mL) positivity** 27 79.4   0 0   p<0.001
Anti-MCV-548 (U/mL) positivity** 24 70.6   4 17.4   p<0.001
Anti-MCV-248 (U/mL) positivity** 21 84***   0 0***   p<0.001
Min.: Minimum; Max.: Maximum; Anti-CCP-2: Anti-cyclic citrullinated peptide antibody 2; Anti-MCV-548: Anti-mutated citrullinated vimentin antibody-studied 
by Orgentec-548 kit; Anti-MCV-248: Anti-mutated citrullinated vimentin antibody-studied by Orgentec-248 kit; *: Parameters were expressed as median (minimum-
maximum); **: Parameters were expressed as number; ***: Anti-MCV-248 test was performed in 25 rheumatoid arthritis patients and 22 healthy controls.

 Rheumatoid arthritis (n=34) Healthy controls (n=24) p

 n % Median (min.-max.) n % Median (min.-max.)
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Erythrocyte sedimentation rate and CRP values 
were significantly higher in RA patients compared to 
controls (p<0.01 for ESR, and p<0.001 for CRP).

DISCUSSION
In the present study, we investigated the diagnostic 
performances of RF, anti-CCP-2 and anti-MCV 
antibodies by two different commercial kits in 
distinguishing RA from healthy controls.

Anti-MCV is suggested to be positive in anti-
CCP negative RA patients.[7,10] Wagner et al.[7] 
found anti-MCV positivity to be 13.6% (n=8) in 
anti-CCP negative patients (59 patients). In a study 
by Nicaise-Roland et al.,[10] anti-MCV was found to 
be positive in 18.4% (n=14) of anti-CCP negative 
patients (n=76). In the present study, anti-MCV-248 
was positive in only one (25%) of the four anti-
CCP-2 negative RA patients while anti-MCV-548 
was negative in all four. This patient with anti-
MCV-248 positive was male, had moderate disease 
activity (DAS=4.7) and had a disease duration of 15 
years. Rheumatoid factor was also negative besides 
anti-CCP-2 and anti-MCV-548 in this patient. As 
we observed this result in only one patient, we 
could neither compare our study with other studies 
nor make any conclusion.

With regard to the ROC curve analysis, the 
results of this study showed that anti-CCP-2 and 
anti-MCV-248 have equal sensitivity and specificity 
in RA patients. There was significant difference 
between anti-CCP-2 and anti-MCV-548 in favor 
of anti-CCP-2 (p=0.019). The AUC was the highest 
in anti-CCP-2. The sensitivity and specificity of 
anti-CCP-2 and anti-MCV-248 were 84% and 100% 
whereas the sensitivity and specificity of RF and 
anti-MCV-548 were 88% and 90% and 80% and 90%, 
respectively. Although the curves of both anti-MCV 
tests overlap, the anti-MCV-248 assay appears to be a 
more sensitive and specific test. The sensitivity and 
specificity of the autoantibodies for RA vary in the 
literature between 55-84% and 77-98% for anti-CCP, 
and 49-74% and 79-96% for anti-MCV.[6,7,10-17] Our 
results are comparable with the literature.

Figure 1. Analysis of diagnostic values of anti-CCP-2, anti-
MCV-548, anti-MCV-248, and RF in patients with rheumatoid 
arthritis.
Anti-CCP-2: Anti-cyclic citrullinated peptide antibody 2; Anti-MCV-548: 
Anti-mutated citrullinated vimentin antibody-studied by Orgentec-548 kit; 
Anti-MCV-248: Anti-mutated citrullinated vimentin antibody-studied by 
Orgentec-248 kit; RF: Rheumatoid factor.
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Table 3. Diagnostic value of the assays at manufacturers’ and optimal levels for rheumatoid arthritis (n=34) and healthy 
controls (n=24)

RF (IU/mL) 0.949 20 88 90 20.8 84 95 178
 (0.888-1.000)
Anti-CCP-2 (U/mL) 0.994** 12 84 100 7.8 96 100 196
 (0.980-1.000)
Anti-MCV-548 (U/mL) 0.880** 20 80 90 28.4 80 95 175
 (0.775-0.985)
Anti-MCV-248 (U/mL)* 0.915 20 84 100 20 84 100 184
 (0.826-1.000)
AUC: Area under curve; CI: Confidence interval; Sn: Sensitivity; Sp: Specificity; RF: Rheumatoid factor; Anti-CCP-2: Anti-cyclic citrullinated peptide antibody 2; 
Anti-MCV-548: Anti-mutated citrullinated vimentin antibody-studied by Orgentec-548 kit; Anti-MCV-248: Anti-mutated citrullinated vimentin antibody-studied 
by Orgentec-248 kit; *: Anti-MCV-248 test was performed in 25 rheumatoid arthritis patients and 22 healthy controls; **: The difference between anti-CCP-2 and 
anti-MCV-548 was significant (p=0.019).

Assay AUC 95% CI Manufacturers’ cut-off Optimal cut-off
 (lower bound-upper bound)

  Cutoff Sn (%) Sp (%) Cutoff Sn (%) Sp (%) Sn+Sp
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Although there are studies favoring anti-MCV over 
anti-CCP,[14,17] the majority of studies found anti-CCP to 
be more specific than anti-MCV for RA.[6,7,10,11,14,16] The 
results of the present study also support this outcome 
for the anti-MCV-548 kit. However, regarding the 
anti-MCV-248 kit, there was no statistically significant 
difference in sensitivity and specificity between anti-
CCP-2 and anti-MCV antibodies.

To our knowledge, this is the first study comparing 
the different anti-MCV kits. Though not statistically 
confirmed, our results suggest that the sensitivity and 
specificity of the anti-MCV-248 ELISA with Alegria 
instrument is superior to anti-MCV-548.

Sghiri et al.[11] reported that there was no relationship 
between extra-articular involvement and anti-MCV, 
anti-CCP, and RF. Bas et al.[18] confirmed these results 
in their study in which they found that anti-filaggrin 
antibodies directed against a citrullinated protein 
were not associated with extra-articular involvement. 
We have likewise failed to note a relationship between 
extra-articular involvement and any of these antibodies.

In the present study, DAS-28 was weakly correlated 
with anti-CCP-2, anti-MCV-548 and anti-MCV-248 
antibodies. There was no significant difference between 
patients with low and moderate disease activity in 
terms of RF, anti-CCP-2, anti-MCV-548 and anti-
MCV-248 antibodies. There are studies suggesting 
a significant correlation between antibodies and 
disease activity[7,10,12,15,19] while others did not find any 
correlation.[13,17] In our study, anti-MCV-548 and anti-
MCV-248 were strongly correlated with anti-CCP-2 
but weakly correlated with RF. This finding is also 
consistent with the literature.[6,12]

In conclusion, anti-MCV antibodies do not appear 
to have an advantage over anti-CCP for diagnosing RA. 
However, there are differences between the performances 
of different anti-MCV kits. In the present study, anti-
MCV antibodies detected by the anti-MCV-248 kit seem 
more sensitive and specific for RA. Although the result of 
this study needs to be confirmed in future studies which 
should include more patients, it deserves attention as it 
points out the differences in commercial kits which should 
be taken into consideration in daily clinical practice.
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