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Abstract  
Rheumatoid arthritis (RA) is an autoimmune disease characterized by autoantibodies against 
citrullinated antigens. The anti-cyclic citrullinated peptide (Anti-CCP) test is commonly used to 
diagnose rheumatoid arthritis, whereas the anti-mutated citrullinated vimentin (Anti-MCV) is 
another anti-citrullinated antibody that reacts with mutated citrullinated vimentin. Therefore, we 
aimed to assess the diagnostic value of anti-MCV antibodies in RA patients and their relation to 
disease activity. This study included 60 RA patients and 25 normal controls. The disease activity of RA 
patients was assessed by disease activity score (DAS-28). ELISA was used to test patients and controls 
for anti-MCV and anti-CCP. The level of anti-MCV was significantly higher among patients with RA 

compared to the control group (1.56 ± 0.56 vs. 1.20 ± 0.19 mol/l; P< 0.001). Anti-MCV at cut-off 

point of > 1.2 mol/l had 76% sensitivity and 100% specificity, with an overall diagnostic accuracy of 
83.2% for diagnosing RA. Regarding early RA diagnosis, anti-MCV at the cut-off point was > 1.2 

mol/l with 70% sensitivity and 100% specificity. For diagnosis of late RA, the cut-off point was > 1.2 

mol/l, with 93.3% sensitivity and 100% specificity, whereas the overall diagnostic accuracy was 
96.3%. In this study, patients with positive anti-CCP had a marginally higher level of anti-MCV 

compared to those with negative anti-CCP (1.64 ± 0.28 vs. 1.48 ± 0.73 mol/l; P= 0.29). We 
concluded that serum levels of Anti-MCV can be used as a diagnostic test in RA. The increased serum 
levels of Anti-MCV, demonstrated the importance of Anti-MCV as an independent serum marker in 
predicting the outcome of RA. 
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Introduction 

Rheumatoid arthritis (RA) is a chronic systemic 
inflammatory disease that causes joint 
inflammation and eventual joint deterioration, 
resulting in joint function loss and disability. 
Joint erosions are present in 25% of RA patients 

within the first three months of the disease and 
approximately 75% of patients within the first 
two years.1  

Early RA diagnosis can be challenging; 
nevertheless, with the identification of 
antibodies against citrullinated protein antigens 
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(ACPAs) over the last 15 years, there has been 
significant progress in the pathophysiology of 
RA. ACPA production is linked to the HLA-DRB1 
common epitope, smoking, and periodontitis.2 

ACPAs have been demonstrated to predict joint 
deterioration3 and be associated with more 
severe illnesses and extra-articular symptoms.4  

The most commonly used commercial assay 
for detecting ACPAs is the anti-cyclic 
citrullinated peptide (anti-CCP) test, which 
utilizes synthetic cyclic citrullinated peptides 
that mimic RA epitopes.5 Citrullination is also 
detected in other autoimmune disorders. 
Indeed, histone citrullination can result in the 
release of neutrophil extracellular traps. 
Moreover, the interaction of citrullinated 
histones with pathogenic pathogens, 
complement, and immune complexes can 
impair tolerance of nuclear autoantigens and 
promote autoimmunity.6 

Antibodies to other citrullinated peptides or 
proteins have been proposed as potential RA 
diagnostics.7 Anti-mutated citrullinated 
vimentin (MCV) antibodies have been suggested 
as a superior early arthritis diagnostic marker.8 

Vimentin is an intermediate filament found 
in the synovium that is widely expressed by 
mesenchymal cells and macrophages. In 
apoptotic macrophages, the protein is modified, 
and antibodies to citrullinated vimentin may 
elevate if the apoptotic material is not 
adequately removed.9 Aim of this work was to 
evaluate the diagnostic value of anti-MCV 
antibodies by the enzyme linked immunoassay 
(ELISA) in patients with RA. 

Subjects and Methods 

The current study included 60 RA patients and 
25 normal controls. Patients were selected from 
the Rheumatology, Rehabilitation, and Physical 
Medicine Department, Assiut University 
Hospital, Assiut, Egypt. The study protocol was 
reviewed and approved by the Medical Ethics 
Committee of the Faculty of Medicine, Assiut 
University , Assiut, Egypt (approval date: 
12/9/2017).Written informed consent was 
obtained from all patients and control subjects 
who participated in this study after being 
informed about the nature of the study.  

All patients were diagnosed according to the 
American College of Rheumatology (ACR) 
European League Against Rheumatism (EULAR) 
ACR/EULAR RA classification criteria of 2010.10 
Patients were divided into two groups: Group I: 
30 patients with Early RA (< 1year duration), 
Group II: 30 patients with Late RA. The 25 
normal controls were considered Group III. 
Patients with early and late rheumatoid arthritis 
aged >18 years, were included in the study. 
Children and patients with other autoimmune 
diseases, such as systemic lupus erythematosus 
(SLE) and multiple sclerosis were excluded from 
the study. 

Complete history taking was recorded, 
including general and demographic data such as 
age, sex, weight, height, family history, extra-
articular manifestations, and disease duration. 
Body mass index (BMI, kg/m2) was calculated. 
Disease activity for RA patients was assessed by 
disease activity score-28 (DAS-28) score with C-
reactive protein [CRP]. 

Blood sampling and measurements  

Venous blood samples (8 mls) were collected, 
form each study participant under complete 
aseptic conditions and divided into four 
aliquots. The first aliquote, two mls blood were 
placed into an EDTA tube for complete blood 
counts (CBC), performed using a cell counter 
(Celldyn Ruby, Abbott, USA), according to the 
manufacturer’s instructions. For erythrocyte 
sedimentation rate (ESR) measurement, about 
1.6 ml was added to a tube containing 0.4 ml 
sodium citrate, and performed by Westergen 
tube method. 

Into a plain tube, 4 mls were placed and sera 
separated for routine clinical analysis. An 
automated chemistry analyzer (Dimension RXL 
max, Siemens, USA) was used to measure 
glucose, creatinine, urea, and liver function 
tests, according to the manufacturer’s 
instructions.  

The remaining serum sample was stored at-
20c for subsequent analysis of Rheumatoid 
factor (RF), CRP, Anti-Cyclic Citrullinated 
Peptides (Anti-CCP), and Anti-Mutated 
Citrullinated Vimentin (AMCV). 
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Rheumatoid factor (RF) 

RF was measured by a latex enhanced 
immunoturbidimetric test, for quantitative 
determination of the concentration of RF level 
in human serum using the ADVIA1800 chemistry 
systems (Siemens Healthcare Diagnostics, USA), 
according to the manufacturer’s instruction. The 
normal range is <14 IU/mL. 

C-Reactive Protein (CRP)  

CRP was done by a latex enhanced 
immunoturbidimetric test, for the quantitative 
determination of the concentration of CRP level 
in the human serum using the ADVIA 1800 
chemistry systems (Siemens Healthcare 
Diagnostics, USA), according to the 
manufacturer’s instruction. The normal range in 
adults is 0-5 mg/L.  

Anti-Cyclic Citrullinated Peptides (Anti-CCP)  

Anti-CCP was performed using a 
chemiluminescent assay kit (ARCHITECT i1000, 
Abbott, USA), according to the manufacturer’s 
instruction. The Anti-CCP assay is a 
chemiluminescent microparticle immune assay 
(CMIA) for the semi-quantitative measurement 
of the IgG class of autoantibodies specific to the 
cyclic citrullinated peptide (CCP) in human 
serum. The level range of <5 U/ml is considered 
negative. 

Serum Anti-MCV Quantitative Determination  

Anti-MCV was performed using a Human Anti-
Mutated citrullinated vimentin Antibody ELISA 
kit (Catalog No: SG-12389, SinoGeneClon 
Biotech Co., China), according to the 
manufacturer’s instruction.

Statistical analysis 

Data were collected and analyzed using SPSS 
(Statistical Package for the Social Science, 
version 20, IBM, and Armonk, New York). 
Continuous data were expressed as mean 
±standard deviation (SD) or median (range), 
whereas nominal data expressed as frequency 
(percentage). The Chi-square (X2)-test was used 
to compare the nominal data of various groups, 
while the student t-test was utilized to compare 
the mean of two different groups and the 
ANOVA test for more than two groups. Pearson 
correlation was used to determine the 
correlation between anti-MCV and other 
continuous variables. The diagnostic 
performance of anti-MCV in the diagnosis of RA 
was determined by the ROC curve analysis. The 
level of confidence was determined at 95%, and 
hence the level of significance was set at P value 
< 0.05. 

Results 

In the current study, 60 RA patients and 25 
controls were included. The mean age of 
patients with RA was 42.53 ± 12.26 years, with a 
range between 18 and 74 years. While the 
mean age of the control group was 39.04 ± 8.13 
years, with a range between 24 and 51 years. 
The majority of both groups (78.3% of the RA 
group and 72% of the control group) were 
females. The age, sex, and BMI were not 
different in both study groups. 

Table 1 depicts clinical data for early and late 
RA patients. RA disease activity was significantly 
different between the two groups. In current 
study, 56.7% of patients with early RA had mild 
disease activity, while 53.3% of patients with 
late RA had moderate and severe activity.  

Table 1. Clinical data for early and late RA patients. 

Variables  Early RA (n= 30) Late RA (n= 30) P value 

Family history of RA 7 (23.3%) 9 (30%) NS 

Extra-articular manifestations     
Weight loss 
Subcutaneous nodules  
Erythema  
GIT upsets 
Dyspnea  

1 (3.3%) 
7 (23.3%) 
1 (3.3%) 
1 (3.3%) 
1 (3.3%) 

1 (3.3%) 
6 (20%) 

0 
4 (13.3%) 
2 (6.7%) 

NS 
NS 
NS 
NS 
NS 

Morning stiffness  20 (66.7%) 22 (73.3%) NS 
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Table 1. Continued.  

Variables  Early RA (n= 30) Late RA (n= 30) P value 

Duration of RA (year) 0.75 ± 0.12 4.50 ± 1.50 < 0.001 

Disease activity     
Mild 
Moderate  
Severe  

17 (56.7%) 
8 (26.7%) 
5 (16.7%) 

6 (20%) 
16 (53.3%) 
8 (26.7%) 

0.01 

Data expressed as frequency (percentage), mean (±SD). P ≥ 0.05 is not significant (NS) 
RA: rheumatoid arthritis. All data were compared with Chi-square test with exception of duration of RA that was compared 
with student t test. 
 

Table 2 shows baseline laboratory data of 
patients with RA and the control group. There 
was no difference in baseline laboratory data 
among the two groups except for ESR, Hb, RF, 
Anti-CCP and anti-MCV. The ESR was 
significantly higher in patients with RA as 
compared to the control group (47.86 ± 6.25 vs. 
6.48 ± 2.51 ml/h; P< 0.001), but ESR was not 
different between early and late RA groups. The 
hemoglobin level was significantly higher in the 
control group as compared to the RA group 
(13.43 ± 1.23 vs. 11.84 ± 1.77 mg/dl; P< 0.001), 

but Hb was not different between early and late 
RA groups. 

RF, Anti-CCP and CRP were significantly 
higher in the patient group in comparison to 
control group P<0.001, for all, Table 2). Late RA 
patients showed a significantly higher mean 
Anti-CCP level (98.75 ± 83.43) compared to the 
early RA patients and the normal control group 
(0.72 ± 0.38 and 0.50 ± 0.01, respectively, P< 
0.001). RF and CRP were not different between 
the early and late RA patients. 

Table 2. Baseline laboratory data of patients with RA and control group. 

Variables  
Patients with RA (n= 60) Control group (n= 25) 

P value 
Range Mean ± SD Range Mean ± SD 

ESR (ml) 12-130 47.86 ± 6.25 3-12 6.48 ± 2.51 < 0.001 

WBCs (x109/l)  3.70-12 6.53 ± 1.91 3.80-11.40 7.02 ± 1.98 NS 

Hb (g %) 5.8-15 11.84 ± 1.77 10.60-15.2 13.43 ± 1.23 < 0.001 

Platelets (x109/l)  86-453 273.67 ± 80.89 168-437 267.6 ± 55.6 NS 

RBS (mmol/l) 3.4-7.80 5.08 ± 1.23 3.80-7.80 5.63 ± 1.18 NS 

Urea (mmol/l) 2.4-15 4.84 ± 2.25 2.40-6.90 4.29 ± 1.32 NS 

Cr (mmol/l) 28-100 59.67 ± 17.14 63-121 83.88 ± 16.6 NS 

Bili (mol/l) 1-15 6.93 ± 3.08 3.40-14.10 5.86 ± 2.20 NS 

D Bil (mol/l) 0.20-5 1.81 ± 1.32 0.20-2 0.85 ± 0.56 NS 

Protein (g/l) 58-84 72.38 ± 5.90 59-82.1 74.67 ± 5.45 NS 

Albumin (g/l) 26-44.30 39.27 ± 3.87 32.46.30 40.98 ± 3.68 NS 

ALT (U/L) 5-41 20.32 ± 3.87 7.50-36 19.81 ± 7.97 NS 

AST (U/L) 6.7-54 21.10 ± 8.37 8.60-36.40 20.42 ± 8.86 NS 

ALP (U/L) 38.4-141 88.89 ± 21.84 37.90-105 72.5 ± 18.73 NS 

Anti-CCP (mol/l) 0.50-280 76.58 ± 49.73 0.50-0.51 0.50 ± 0.01 < 0.001 
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Table 2. Continued. 

Variables  
Patients with RA (n= 60) Control group (n= 25) 

P value 
Range Mean ± SD Range Mean ± SD 

Positive anti-CCP 30 (30%) 0 < 0.001 

RF (mol/l) 18-600 126.01 ± 84.15 2-6 3.19 ± 2.11 < 0.001 

Positive RF 45 (75%) 0 < 0.001 

CRP (mg/dl) 0-120 29.73 ± 25.85 3-4 3.11 ± 0.98 < 0.001 

Positive CRP 44 (73.3%) 0 < 0.001 
Data expressed as frequency (percentage), mean (±SD). P ≥ 0.05 is not significant (NS). RA: rheumatoid arthritis; ESR: 
erythrocyte sedimentation rate; Anti-CCP: anti-citrullinated protein antibodies; WBCs: white blood cells; RBS: random blood 
sugar; Hb: hemoglobin; Cr: creatinine; Bili: bilirubin; D Bil: direct bilirubin; ALT: alanine transaminase; AST: aspartate 
transaminase; ALP: alkaline phosphatase; RF: rheumatoid factor; CRP: C-reactive protein. All continuous data were 
compared with student t test while nominal data were compared with Chi

-
square test. 

 

Table 3 shows the level of anti-MCV in the 
studied groups. The anti-MCV level was 
significantly higher in the RA patients than the 
control group (1.56 ± 0.56 vs. 1.20 ± 0.19 

mol/l; P< 0.001). The level of anti-MCV was 

significantly lower in patients with early RA 

(1.48 ± 0.73 mol/l; P= 0.03) than patients with 

late RA (1.64 ± 0.28 mol/l; P< 0.001), and than 

the control group (1.20 ± 0.19 mol/l, P=0.03).  

Table 3. Level of anti-MCV in enrolled groups. 

Variables  
Patients with RA 

(n= 60) 

Early RA 

(N 30) 

Late RA 

(n= 30) 

Control 
group  

(n= 30) 
P P1 P2 P3 

Anti-MCV 

(mol/l) 
1.56 ± 0.56 1.48 ± 0.73 1.64±0.28 1.20± 0.19 

<0.001 NS 0.03 <0.001 

Range 0.50-4.30 0.50-4.30 0.93-2.10 0.70-1.80 

Data expressed as mean (±SD). P ≥ 0.05 is not significant (NS). Anti-MCV: anti-modified citrullinated vimentin. 

P value compared between all patients with RA and the control group with studied t test 

P1 compares between early and late RA; P2 compares between early RA and control group; 

P3 compare between late RA and control group and this was done by ANOVA test 

 

As shown in Table 4, Anti-MCV did not differ 
according to disease activity grades. 

Based on data in Table 5, the anti-MCV level 
did not differ in RA patients with positive or 

negative, rheumatoid factor, positive or 
negative CRP and patients with positive or 
negative anti-CCP. 

Table 4. Level of anti-MCV in RA based on disease activity. 

 Mild activity (n= 23) Moderate activity (n= 24) Sever activity (n=13) 

Anti-MCV (mol/l) 

Range  

1.57 ± 0.76 

0.77-4.30 

1.56 ± 0.42 

0.50-2.10 

1.56 ± 0.35 

0.87-1.90 

Significance  

Anti-MCV  

P 1 

NS 

P 2 

NS 

P 3 

NS 
Data expressed as mean (±SD). P ≥ 0.05 is not significant (NS). Anti-MCV: anti-modified citrullinated vimentin; Data 
compared with ANOVA test followed by post-hoc analysis. P1 compares between mild and moderate; P2 compares 
between mild and severe; P3 compare between moderate and severe. 
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Table 5. Level of anti-MCV in RA patients in relation to other markers. 

 Anti-MCV (mol/l) (range) 

Rheumatoid factor   

Positive (n= 45) 

Negative (n= 15) 

P value  

1.55 ± 0.62 (0.50-4.30) 

1.61 ± 0.30 (1.16-2.08) 

NS 

C-reactive protein  

Positive (n= 44) 

Negative (n= 16) 

P value  

1.54 ± 0.56 (0.50-4.30) 

1.61 ± 0.53 (0.93-3.01) 

NS 

Anti-CCP  

Positive (n= 30) 

Negative (n= 30) 

P value  

1.64 ± 0.28 (0.93-2.10) 

1.48 ± 0.73 (0.50-4.30) 

NS 
Data expressed as mean (±SD). P ≥ 0.05 is not significant (NS). Anti-MCV: anti-modified citrullinated vimentin; Anti-CCP: 
anti-citrullinated protein antibodies; RA: rheumatoid arthritis. Data was compared with student t test. 
 

The ROC curve analysis indicated that anti-MCV 

at cut-off point > 1.2 mol/l had 76% sensitivity 
and 100% specificity, with an overall diagnostic 
accuracy of 83.2% for diagnosing rheumatoid 
arthritis (Figure 1). For diagnosis of early RA, 

anti-MCV at cut off point > 1.2 mol/l had 70% 

sensitivity and 100% specificity with an overall 
diagnostic accuracy of 79% (Figure 2, Table 6). 

Also, anti-MCV at cut-off point > 1.2 mol/l, had 
93.3% sensitivity and 100% specificity with an 
overall diagnostic accuracy of 96.3% for 
diagnosis of late RA (Figure 3, Table 6). 

Table 6. Performance of anti-MCV in diagnosing rheumatoid arthritis.  

Indices RA Early RA Late RA 

Sensitivity  76% 70% 93.3% 

Specificity  100% 100% 100% 

Positive predictive value 100% 100% 100% 

Negative predictive value  64% 59% 93% 

Accuracy  83.2% 79% 96.3% 

Cutoff point > 1.2 > 1.2 > 1.2 

Area under curve  0.83 0.82 0.97 

P value < 0.001 < 0.001 < 0.001 

P ≤ 0.05 is significant. . Anti-MCV: anti-modified citrullinated vimentin. 
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Figure 1. Performance of anti-MCV in diagnosing RA , anti-MCV at cut off point > 1.2 mol/l had 76% 
sensitivity and 100% specificity. 
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Figure 2. Performance of anti-MCV in diagnosing early RA, anti-MCV at cut off point > 1.2 mol/l had 
70% sensitivity and 100% specificity. 
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Figure 3. Performance of anti-MCV in diagnosing late RA, anti-MCV at cut off point > 1.2 mol/l, had 
93.3% sensitivity and 100% specificity. 

  

Discussion 

The present study focused on assessing the 
level of anti-MCV in patients with RA. In 
addition, the sensitivity and specificity of the 
anti-MCV test were determined in patients with 
RA.  

Citrullinated vimentin is found in synovial 
membranes and is elevated in response to 
growth factors and pro-inflammatory cytokines, 
implying a role in the pathophysiology of RA.11 
In this study, the anti-MCV level in RA patients 
was significantly higher than in the control 
group (P > 0.001), which aligns with the results 
of studies by Abou el-Fetouh and Abo Zaid 
(2013)8 and Osman et al., (2014)12 A study by 
Nugraha et al., (2012)13 demonstrated that the 
values of anti-MCV can be used for diagnosing 
rheumatoid arthritis in anti-CCP-negative 
patients. Consequently, anti-MCV outperforms 
anti-CCP. 

In the present study, there was no difference 
between RA patients and controls from one side 
and between anti-MCV positive and negative 
patients with respect to age, disease duration, 
sex, and extra-articular manifestations. These 
finding are in agreement with the results found 

in the studies by Wagner et al., (2010),14 
Engelmann et al., (2009),15 El Shazly et al., 
(2014),16 and Pongratz et al., (2020).17 Also, 
Sghiri et al., (2008)18 reported no association 
between extra-articular involvement and anti-
MCV. 

In this research, anti-MCV did not differ 
according to grades of RA disease activity, which 
is compatible with findings of a study by Ursum 
et al., (2008,)19 who found a low correlation 
between anti-MCV antibodies and disease 
activity in early RA patients. In contrast, a study 
by Mathsson et al., (2008)11 suggested that anti-
MCV antibodies are better predictors of RA 
disease activity. 

In the current study, there was no 
correlation between anti-MCV with RF or CRP in 
the RA patients group. Patients with positive or 
negative rheumatoid factor did not differ in the 
level of anti-MCV. This finding aligns with the 
results of studies by Abou-Elfattah et al., 
(2019)20 and by Osman et al., (2014).12 RF status 
also did not show a significant contribution to 
fluctuations of anti-MCV as reported in a study 
by Pongratz et al., (2020),17 however, this 
disagreed with a study by Al-Shukaili et al., 
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(2012),21 who reported a significant positive 
correlation between anti-MCV and RF. Such 
differences in study findings could be attributed 
to the difference in the methods used in both 
studies.  

In the present study, the level of anti-MCV 
did not vary according to the CRP being negative 
or positive. This is in consistent with data of 
studies by Abou-Elfattah et al., (2019)20 and by 
Liu et al., (2009) 22 who showed no correlation 
between Anti-MCV and CRP.  

In this study, patients with RA had a 
significantly higher ESR and CRP levels 
compared to the control group. These findings 
agreed with data of previous studies by Osman 
et al., (2014)12, by Abou El-Fetou & Abozaid 
(2013),8 as well as the results of the study by 
Shen et al., (2015),23 they reported that ESR and 
CRP demonstrated a significant correlation in RA 
patients than the control group. 

RA is characterized by the presence of 
several autoantibodies. The most well-known is 
the RF, an autoantibody listed among the 
diagnostic criteria.24 In our study, 75% of RA 
patients had positive RF test results. This finding 
corresponds to data of Doǧan et al., (2014)25 

and Porto et al., (2017)26, who found that 59.3% 
and 55.4%, respectively of RA patients had 
positive RF test outcomes. Furtheremore, a 
study by Shen et al., (2015)23 reported that 
91.7% of RA patients had positive RF test 
results. RF is the most widely used and highly 
approved serologic test for RA. However, it is 
not specific in detecting early RA. In the normal 
population, 15% may be positive at low 
titrations, and this percentage increases with 
age.27 RF may also be positive in other 
autoimmune rheumatologic disorders such as 
Sjogren's syndrome, SLE, cryoglobulinemia, 
pulmonary diseases, including interstitial 
fibrosis and silicosis, and many viral infections.27 
It is unknown how a group of chronic infections 
and inflammatory disorders cause enhanced RF 
generation.28 

Anti-CCP can adequately diagnose RA in 
individuals with inflammatory arthritis early in 
the disease's course. It was found to be 
significantly related to various indices of RA 
disease activity and severity.29 In the present 
study, anti-CCP was found to be positive in 50% 

of the RA patients, which is consistent with 
findings of a study by Porto et al., (2017)26 who 
found that 66% of RA patients had positive Anti-
CCP results. Furthermore, anti-CCP showed a 
significantly higher level in RA patients in 
comparison to the control group (P< 0.001). In 
agreement with our results, Shen et al., (2015)23 

reported that anti-CCP was significantly higher 
in RA patients than in the control group 
(P<0.01). Although anti-CCP assays are 
successful and frequently used for RA diagnosis, 
their sensitivity is reduced in patients with early 
RA.19 

In the present study, anti-MCV at a cut off 

point of > 1.2 mol/l had 76% sensitivity and 
100% specificity with overall diagnostic accuracy 
of 83.2% for diagnosing rheumatoid arthritis. 
These agreed with data of a study by Abou El-
Fetou & Abozaid (2013) who showed that the 
sensitivity and specificity of anti-MCV were 
75.6% and 93.3% respectively.8 In addition, the 
study by Abou-Elfattah et al., (2019)20 found 
that the sensitivity of anti -MCV in the diagnosis 
of RA was 92.0%, and specificity 92.0%. In 
addition, a study by Liu, et al., (2009)22 reported 

that the sensitivity and the specificity of anti-
MCV were 78.2% and 93.4%, respectively. 
Furthermore, a study by Bang et al., (2007)30 

found that the sensitivity of anti MCV was 82% 
with a specificity of 88%, while Poulsom & 
Charles, (2008)31 reported a sensitivity of 84% 
and a specificity of 87%. In contrast, El Shazly et 
al., (2014)16 reported that the sensitivity of anti-
MCV was 84%, and the specificity 80%. The 
discrepancy between these study results may 
be explained by the difference in patient 
populations.32 

For early RA diagnosis, anti-MCV at cut off 

point of > 1.2 mol/l had 70% sensitivity and 
100% specificity with overall diagnostic accuracy 
of 79%, which agreed with data of a study by Liu 
et al., (2009) 22, where the anti-MCV antibody 
had a sensitivity of 65%–82%, specificity of 
80%–97% for early RA diagnosis. Additionally, a 
study by Mathsson et al., (2008) 11 illustrated 
that when patients with early RA are compared 
with normal controls, analysis of anti-MCV 
yields greater sensitivity and unchanged 
specificity than analysis of anti-CCP. 
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In the current study, anti-MCV at a cut-off point 

of > 1.2 mol/l, had 93.3% sensitivity and 100% 
specificity with an overall diagnostic accuracy of 
96.3% for diagnosing late RA. In contrast to this 
finding, study by Morbach et al., (2010)33 found 
no significant difference in anti-MCV between 
RA patients and normal controls. It was 
suggested that vimentin contains 43 arginine 
residues with ten citrullination sites 
experimentally confirmed, and anti-MCV 
antibodies are considered a heterogeneous 
group of antibodies directed against different 
epitopes on the citrulline molecule.18 

We concluded that serum levels of Anti-MCV 
can be used as a diagnostic test in RA. The 
increased serum levels of anti-MCV regardless 
of the serum RF and anti-CCP status highlight 
the importance of anti-MCV as an independent 
serum marker in predicting the diagnosis of RA. 
Serum Anti-MCV may be suggested as a specific 
tool to facilitate the early diagnosis of patients 
with rheumatoid arthritis. 
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