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Abstract: The rheumatoid arthritis (RA) is an auto-immune, rheumatic and chronic inflammatory diseàse, 
characterized by joints damage. The early diagnosis of RA allows the initiation of a treatment which offers to 
the patients more chance of remission and avoids the evolution towards the unrecoverable deformity of joints. 
The objective of this study is t'J 2valuate the perfonnance of recent tests for the determinatiol"i oC anti -CCP 
antibodies and FR by ELISA in Benin Republic. This analytical, retrospective (2 years 6 months) and 
prospective (7 months) study allowed us to collect 36 patients meeting the American College of Rheumatology 
(ACR) criteria for RA and 24 controls. A comparison was made with the latex agglutination test for rheumatoid 
factors and a search of rheumatoid factors (RF) on the one hand and anti-cyclic citrullinated peptide. In our 
study, the specificity of anti-CCP assay (100 %) is higher than that of RF-ELISA (91.7%). The sensitivity of 
RF-ELISA assay is higher (77.8 %) than that of anti-CCP assay (66.7%). The latex test for rheumatoid factors 
has a sensitivity of 33.3 %. The positive predictive value (PPV) of anti-CCP assay (100 %) is higher than that of 
RF-ELISA assay (93.33 %). The positive-likelihood ratio (LR+) of anti-CCP assay is higher than the LR+ of 
RF-ELISA assay (4.96). The negative-likelihood ratio (LR-) of anti-CCP assay (0.33) is higher than the LR- of 
RF-ELISA assay (0.24). In conclusion', the anti-CCP assay has the highest specificity and RF -ELISA assay 
shows the highest sensitivity. In conclusion, the association of the two assays enhances a better diagnosis value 
for RA. 
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1. Introduction 
Rheumatoid arthritis (RA) is a chronic, destructive autoimmune disease characterized by synovial joint 
inflammation that ultimately leads to joint destruction. The consequence is disability and reduction of quality of 
life. Rheumatoid arthritis affect 0.5-1 % of the world's population (Schellekens el al., 2000; Gabriel, 2001; 
Silman Pearson, 2002). The prevalence is 0.1 % in Nigeria and Liberia, 0.8 % in Benin with a sex-ratio 2.6/1 
(Hadonou, 2002). Age at onset of rheumatoid arthritis is influenced by genetic, hormonal immunological and 
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environmental factors (MacGregor et al., 1995; Goemaere et al., 1990; Hutchinson et al., 2001). Genetic risk 
factors are thought to be responsible for up to 50-60% of rheumatoid arthritis risk, and the HLA-DRB 1 gene has 
been unequivocally associated with RA susceptibility (Diaz et al., 2011). Gther the long course of disease, RA 
can be diagnosed using the 1987 classification criteria (seven criteria) of the American College of 
Rheumato10gy (ACR) (Sizova, 2012). Four of the seven must be present to make the diagnosis of RA. However. 
six of the seven criteria are frequently observed in diseases other than RA. such as infections, other rheumatoid 
diseases, among many other conditions (Pinals, 1994). RA is diagnosed primarily according to clinical disease 
manifestations, and serological support is primarily restricted to the determination of IgM rheumatoid factor 
(IgM-RF) (Schellekens et al., 2000). Increased levels of rheumatoid factor (RF) can be detected in 50-80 % of 
RA sera but also encountered in the sera of patients with other connective tissue diseases, patients with 
infectious diseases, and elderly healthy individuals (Nienhuis and Mandema, 1964). Detection and quantitation 
of RF have historically relied on agglutination (Waaler-Rose) and turbidity (nepheloll1etrv) ll1ethods, which 
preferentially detect the pentameric IgM-RF class (Moore and Domer, 1993). ELISA and radioill11llunoassay 
technology can also be used to ffit.asure IgM-RF, 19A-RF and IgG-RF (Marcelletti and Nakamura, 2003). Gther 
autoantibody-antigen systems described in RA are RA33 (anti-hnRNP-A2), anti-calpastatin, ANCA (anti­
neutrophil cytoplasmic antibodies), ANA (antinuclear antibody), anti-collagen type II, anti-fibronectin and anti­
GPI (glucose-6-phosphate isomerase) (Westgeest et al., 1987; Schellekens et al., 1998; Mulder et al., 1993; Tan, 
1982; Ronnelid et al., 1994; Atta et al., 1995; Schaller et al., 2001). More of these autoantibodies are also 
present in a variety of other auto-immune diseases. Fortunately, sorne autoantibody systems with a better 
specificity for RA also exist as anti-Bip (p68), anti-Sa and APF (antiperinuclear factor), AKA (antikeratin 
antibody), anti-fillagrin, anti-CCP (anticyclic citullinated peptide antibody) (Vossenaar and Venrooij, 2004). In 
the early stage of RA, diagnosis is quite challenging. A joint working group of the ACR and European League 
against Rheumatism (EULAR) was formed to develop new classification criteria of RA (in 2010) to identify 
individuals at earlier stages of the dise3.5e. To classify a patient as having or not having definite RA, a history of 
symptom duration, joint involvement, and at Icast 1 serological test (rheumatoid factor [RF] or anticyclic 
citullinated peptide antibody [anti-CCP] and 1 acute-phase response measure (erythrocyte sedill1ention rate 
[ESR] or C-reactive protein [CRP] must be obtained (Sizova, 2012). 
Citrulline is nonstandard amino acid, as it is not incorporated into proteins during protein translation. lt can, 
however be generated by post-translational modification of argilline residues by peptidylarginine deiminase 
enzyme. To standardize method, synthetic citrullinated peptides are used. By using of cyclic peptides, the 
sensitivity was increased because the peptide adopt a structure in which the citrul1ine moiety is optimally 
exposed for antibody binding (Schellekens et al., 2000). With a single cyclic citrullinated peptide, antibodies 
could be detected in 68 % of RA sera w,ith a very high specificity: 98% (Vossellaar and Venrooij, 2004; Herold 
et al., 2005). . 
Anti-CCP antibodies may be helpful for RA diagnosis becallse they have moderate sensitive but extremciy high 
specificity to RA than RF. Anti-CCP antibodies can be detected at very early diseases stages, and may be used 
as indicators of RA progression and prognosis (Rojas-Villarraga et al., 2009).The early diagnosis of RA allows 
the initiation of a treatment which offers to the patients more chance of remission and avoids the evolution 
towards the unrecoverable deformity of joints. 
In Benin as other sub-Sahara town, RF has been measured in the routine diagnostic laboratory by the latex 
agglutination test and by cell agglutination method of Waller-Rose becallse these tests are less expensive than 
antÎ-CCP dosage. 
The objective of the current study is to evaluate the usefulness of anti-CCP and RF by ELISA method for 
diagnosing RA and to determine their specificity and sensitivity in comparison with conventional techniques 
such as latex agglutination test. 

2. Patient, Materials and Methods- This is a cross analytical retrospective (January 2007-Jllly 2009) and prospective study (July 2009 to Janllar)' 
2010) focused on patients with rheumatic disease and meet the fo\lowing criteria: 
- To be followed in the Clinic of Rheumato10gy of National and University Hospital Hubert koutoukou Maga 

(CNHU-HKM) Cotonou
 
Rheumatoid arthritis suffer restraint on the basis of at least four ACR criteria, 1987.
 

Have given consent for the study
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FU:1hermore, the witnesses met the following Cl iteria: 
- To be followed in the Clinic of Rheumatology of National and University Hospital Hubert koutoukou Maga 

(C1'<TJ-{U-HKM) Cotonou 
- Suffer from other rheumatic disease other than RA (mono-arthritis, back pain, myalgia) 

Patients with other connective and subjects with no signs of rheumatic diseases were excl uded frol11 the .;tudy. 
Semi-quantitative and quantitative laboratory data were collected: 
- Erythrocyte sedimentation rate (ESR) 
- C-reactive protein (eRP) 
- complete blood compt (CBC) 
- Latex agglutination test (A vitex-RF) for OMEGA 
- IgM Rheumatoid Factorby ELISA (EUROIMMUN); 
- Anti-CCP ELISA (Ig G) by ELISA (EURO IMMUN). 
The data are treated with Epi ifrfo version 3.3.2. . ' 

3. Results 
3.1. Subjects caracteristics 
SixtY patients were recruited for ihis study with: 

36 patients with RA (case group) 
24 patients with other rheumatic diseases (control group) 

In case group, we have, 26 women (72 %) and 10 men (28 %) with arthritis rheumatoid. The sex-ratio is 2.6/1 
In control group, we have 18 women (75 %) and 6 men (25%) with another rheumatoid diseases. For patient 
with RA, mean age was 39.22 ycars (ra(1ge, 19 to 58 years). In the control group, the mean age was 57.75 years 
(range, 44 to 83 years). Subjects with RA are younger than subjects in control group. 

3.2. Biologicals exams 
59 % of patients with RA had low hemoglobin level (under lOg/dI for women and Il g/dl for men) but the 
control group had normal hernoglobin level (Table 1).72.2 % of patients with RA had high erythrocyte 
sedimention rate (ESR). C-reactive protein and white blood ceUs levels are high for 38.9% and 22.2% patients 
with RA (Table 2). In the control group, 8.3 % subjects have high level for these parameters (Table 2). 

Table 1. Repartition of subjccts accor~ing hcmoglobin level. 

RA Control 
Hemoglobin level N % N % 
Law 18 50 0 0 
Normal 18 50 24 100 
Total 36 100 24 100 

Table 2. Determination of CRP, ESR and white blood cells. 

CRP ESR White blood ceUs 
RA group N % N % N % 
High level 14 38.9 26 72.2 8 22.2 
Nomlal level 22 61.1 10 27.8 28 77.8 
Total 36 100 36 100 36 100 

Control group N % N % N % 
High level 2 8.3 2 8.3 2 8.3 
Normal level 22 91.7 22 91.7 22 91.7 
Total 24 , 100 24 100 24 100• 
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Table 3. Repetitivity of anti-CCP and RF-ELISA test.
 

Anti-CCP RF-ELISA 
N 10 10 
X 0.723 0.713 
0­ 0.0363 0.0828 
Ie [0.6504- 0.7956] [0.5478-0.879] 
Experimental CV 5% 11.6% 
Euro- immun CV 4.225% 5.12% 

Table 4. Inter- seriai reproducibility of tests anti-CCP and RF-ELISA. 

Anti-CCP RF-ELISA 
N 8 12 
X 0.8025 0.7629 
0­ 0:1276 0.1299 
Ie [0.5473-1.0577] [0.5031-1.0227] 
Experimental CV 15.9% 17% 
Euro- immun CV 6.7% 6.13% 

Table 5. Linearity of anti- CCP and RF-ELISA. 

Anti-CCP RF-ELISA 
Experimentallinearity :s 242 RUI ml :s 357 RU/ml 
Euro-immun linearity 3-196 RU/ml 2-200 RUI ml 

Tableau 6. Incidence of positive and negative results of RF-latex and RF-ELISAin patients with RA. 

RF- latex RF-ELISA 
Results N % N % 
Positive 12 33.3 28 77.8 
Negative 24 66.7 8 22.2 
Total 36 100 36 100 

Table 7. Incidence of positive and negative value of RF-latex and RF-ELISA in control group. 

RF- latex RF-ELISA 
Results N % N % 
Positive 0 0 2 8.3 
Negative 24 100 22 91.7 
Total 24 100 24 100 

Table 8. Incidence of positive and neg~tive results of antî-CCP. 

-
Results 
Positive 
Negative 
Total 

N 
24 
12 
36 

RA 
% 
66.7 
33.3 
100 

N 
0 
24 
24 

Control 
0/0 

0 
100 
100 

Table 9. Comparison of specificity and sensitivity of RF-ELISA, anti-CCP and RF-latex tests. 

RF-ELISA '(%) Anti- CCP (%) RF-latex (%) 
Sensitivity 77.8 66.7 " ,JJ . ..> 

Specificity 91.7 100 100 
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Table 10. Predictive values and likelihood-ratio of RF-ELISA and anti-CCP tests.
 

RF-ELISA Anti-CCP 
Paramètres 
PPY 93.33 100 
NPY 73.33 66.7 
LR+ 4.96 Infini 
LR­ 0.24 0.33 

3.3. Quality control for anti-CCP and RF-ELISA test:
 
A quality control was performed in laboratories by using positive control. Positive controls have been tested ten
 
times. The optical density (OD) for anti-CCP and RF-ELISA were respectivelyO.723 and 0.713. Our coefficient
 
of variation (CV) for anti-CCP (5%) was comparable to the Euro-immun findings. Nevertheless, experimental
 
coefficient of variation for RF-ELISA (11.6 %) was higher than the Euro-immun findings (4.225 %) (Table 3).
 
To determine inter-assay variability, we tested positive control with patient sample in all' experiment.
 
Coefficient of variation (CV) for anti-CèP and RF-ELISA (15.9 % and 17 %, respectively) was higher than that
 
of Euro-immun (6.7 % and 6.13 %, respectively) (Table 4).
 
Our experimental linearity for anti-CCP test (s: 242 RU/ml)is higher than Euro-immun value. For RF-ELISA
 
test, experimentallinearity (S: 357 RU/ml) is too higher than of Euro-immun (Table 5).
 

3.4. Diagnostic characteristics
 
In case group, the results were positive in 28 of 36 (77.8 %) for RF-ELISA and 12 of 36 (33.33 %) for RF-latex
 
(Table 6).
 
In control group, the results were positive in 2 of 24 (8.3 %) for RF -ELISA but RF-latex were negative for ail
 
subject (Table 7). '
 
The results for anti-CCP were positive in 24 of 36 (67.7 %) in RA group and negative for ail control group
 
(Table 8).
 
RF-ELISA sensitivity (77.8 %) and anti-CCP sensitivity (66.7 %) were higher than that of RF-latex (33.3 %).
 
Anti-CCP and RF-latex specificity (100 %) were higher than that of RF-ELISA (91.7 %) (Table 8).
 
The positive predictive value (PPV) for anti-CCP was higher than RF-ELISA value but the negative predictive
 
value (NPV) for RF-ELISA was higher than that of anti-CCP (Table 10).
 
The likelihood-ratio (positive and negative) for anti-CCP was higher than RF-ELISA value.
 

4. Discussion
 
A total of 36 patients with RA '.Vere included in our study. In our study, the sex-ratio (2.6/1) was comparable to
 
the fll1dings of Hadonou (2002). This women predominance was confirmed in literature (Sizova, 2012; Girish
 
and Orlando, 1989; Menkes et al., 2004). In our study, the mean age was 39.22 years.
 
Anemia is the most frequently biological sign observed during PRo In our study, fi fty percent (50 %) of patient
 
\Vith RA present an anemia. This result was comparable to the findings of Benamour et al. (49.7 %) (1992), but
 
it is higher than the result reported by Leuleu et al. (24 %) and by Mody et al. (40 %)(1989) and lower than that
 
reported by Hadonou (67.4 %) (2002).
 
The most common anemia in RA is typical of that occurring in other chronic diseases (anemia of chronic
 
disease) and shares characteristic abnonnalities of iron metabolism, including decreases in serum iron, total
 
iron-binding capacity, and transferrin saturation despite the presence of normal or increased stainable iron
 
within bone marrow reticulum cells (Cartwright et al., 1971). These alterations in iron metabolism arc
 
characteristic of the acute-phase response and have been attributed to the effects of interleukin 1 released by
 
monocytes and tissue macrophages (Dinarello, 1984).
 
High level of ESR and CRP is a biological consequence of inflammatory diseases.
 
In our study, 72.2 % of patients have high ESR level. This rate is lower than that reported by Hadonou (2002)
 
and Benamour et al. (1992). 38.9 % of patients with RA were positive for CRP. This rate is lower than reported
 
by Hadonou (87.5 %) (2002). ,
 
ESR is an important component of the ACR criteria for disease activity and remission in RA (Pinar et al., 1982).
 
It has been argued that ESR suffers from being responsive to the level of fibrinogen, which is an indirect
 
measure of inflammation. The combination of high CRP plus high ESR was associated with more severe
 
clinical scores, whereas low values forboth markers identified patients with the least scores (Marcelletti and
 
Nakarmura, 2003).
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Leukocytosis is often associated with infection; other common causes are hemorrhage, trauma (including 
surgery), myocardial infarction, malignancies (sarcoma, carcinoma, leukemia, myelosclerosis), poisoning and 
metabolic disturbances (drugs, chemicaIs, venoms, tubular necrosis, diabetic coma, gout, liver failure) and 
autoimmune disorders (rheumatoid arthritis, systemic lupus erythematosus). 
Leukocytosis is observed in 22.2 % of patient; this rate is close to Hadonou (2002) value (18 %) and higher than 
Benamour et al. (2002) value, (18.83 %). This rate is lower than that observed by Leuleu et al. (1983). ln our 
study, the low rates observed is due to majority of patients are tested except the inflammatory period. 
Before using in laboratory of anti-CCP and RF-ELISA test, the validity of these tests was determined by 
evaluation of the precision (repetitivity and inter-seriai reproducibility) and the linearity (Bernard, 1985). 
The coefficient of variation (CV), also known as relative standard deviation (RSD), is a standardized measure of 
dispersion of a probability distribution or frequency distribution. lt define the relative dispersion of the 
experimental values. lt is used to express the precision and repeatability ofan assay. Usual1y, a method presents 
a good prècision when the CV is lower than 10 % (Bernard, (985). In our study, the dosage of antjbodies anti­
CCP presents a good precisiorf'tomparable to that of the manufacturer. The precision obtained for RF -ELISA 
(CV = 11.6 %) compared with that fixed by Euro-immun (5.16 %) is higher but our value is close to the 
accepted superior Iimit (10 %). To solve'this problem, we used an excess volume ofreagent (double volume) for 
analysis. 
The inter-seriai reproducibility allows us to define another component of the precision which is the stability of 
the fixed antigen, the reagent or the control-serum during the storage. Both tests anti-CCP and RF-ELISA RSD 
were 15.9 % and 17 % respectively. These values are slightly high than those of Euroimmun: 6.7 % and 6.13 % 
for anti-CCP and RF-ELISA respectively. lt can be inferred that the conditions of storage during the air 
transport affect slightly the stability of the control-serum. 
The linearity of anti-CCP and RF-ELISA tests obtained during our study (Table 6) was higher than that obtained 
by Euro-immun. Due to the heterogeneous nature of human autoantibodies; concentration exceeded sometimes 
calibration range (0- 300 UI ml). These problems are solved by serum sample dilution. 
The limit of detection is the slight serum concentration which gives a detectable analytical signal (Bernard, 
1985). The analytical sensitivity indicated by Euro-immun was 1RU 1 ml and 0.3RU 1 ml for RF -ELISA and the 
anti-CCP respectively. ln our context, an exact determination of the analytical sensitivity is not essential in our 
opinion because these two tests were positive when the concentration was 20 RU 1 ml for RF-ELISA and 10 RU 
1ml for anti-CCP. These results are superior to the test limit of detection. 
ln our study, sensibilities of RF-ELISA (Ig M) and anti-CCP were respectively 77.8 % and 66.7 %). Our 
sensibility is close to values obtained by several authors for RF-ELISA: '75 % (Bas et al., 2002), 66 % 
(Goldbach Mansky et al., 2002), 72 % (Lee and Schur, 2003), 70 % (Suzuki et al., 2003) and 68 % (Val1bracht 
et al., 2004) but is higher than 54 % obtained by Schellekens G.A et al (2000). For anti-CCP, our sensibility is 
close to value obtained by several authors: 68 % (Schel1ekens et al., 2000; Bas et al., 2002), 66 % (Le~ and 
Schur, 2003), 64 % (Vallbracht et al., 2004), 65 % (Dubucquoi et al., 2004) and lower than 88 %Oobtained by 
Suzuki et al. (2003). 
Our specificity for RF-ELISA (91.7 %) is comparable to several authors values: 91 % (1),87 % (35). lt is the 
same thing for anti-CCP specificity (100 %) which is comparable to several authors' values: 98 % (Schellekens 
et al., 2000; Bizzaro et al., 2001),97 % (Vallbracht et al., 2004; Zeng et al., 2003). 
IgM rheumatoid factor has been commonly used as serological marker of RA. Rheumatoid factors are 
autoantibodies with specificity for the F~ region of immunoglobulin. Other isotypes of RF have been described: 
IgG-RF, IgA-RF, IgE-RF. In a study, Swedler et al. (1997) compared the ability of RF isotype measurements to 
increase specificity for RA diagnosis. IgM-RF, IgA-RF, IgG-Rf were observed in 91 %, 80 % and 55 % of RA 
sera, respectively, with specificities of 76 %, 80 % and 95 %, respectively, versus rheumatic disease control. 
The magnitude of RF positivity in the sera of patients with RA is correlated with the development of progressi ve 
and erosive disease (Houssien et al., 1998; Bukhari et al., 2003). In added, high levels of RF were found in the 
sera of patients with other disease and elderly healthy individuals. But the majority of RF -positive individuals 
did not develop the disease (Marcel1etti and Nakarmura, 2003). This incomplete sensitivity and specificity of RF 
tests for RA limits their diagnostic usefulness. 
To facilitate diagnosis of RA during ea~ly stage of the disease, a good serological marker is needed. Antibodies 
directed to citrullinated proteins provide this ability. To increase the sensitivity of the citrul1ine-containning 
peptide ELISA, peptides were modified to adopt a structure in which the citrulline moiety is optimally exposed 
for antibody binding (Vossenaar and Venrooij, 2004). In several publications, anti-CCP showed a higher 
specificity and comparable sensitivity than IgM-RF. Schellekens et al. showed that the anti-CCP ELISA is 
highly specific for RA and can even be detected in up to 35 % of RF-negative sera (Schellekens et al., 2000). 
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There are two generations of anti-CCr test. CCP 1 peptide is derived from fi laggrin sequences. The CCP 2 test 
has no homology with filaggrin or other known proteins. The CCP 2 test has a sensitivity comparable to the 
IgM-RF with a high specificity (Vossenaar and Venrooij, 2004). 
Anti-CCP antibodics are usually present before the development of RA symptoms, suggesting that a break in 
tolerance to citrullination products occurs early in RA development (Nielen et al., 2004). Rantapaa-Dahlqvist et 
al shown that, <inti-CCP 2 was detectable 1.5 to 9 years before onset of the first symptOllls of the disease 
(Rantapaa-Dahlqvist et al., 2003). Nielen et al. shown that, CCP antibodies could be detected in sera up to 14 
years before onset of the first symptoms of RA; IgM-RF up to 10 years (Nielen et al., 2004). In a study, 
Schel1ekens et al. demonstrated that, combining of anti-CCP and IgM-RF ELISA increased sensitivity and 
predictive positive value for the diagnosis (Schellekens et al., 2000). 
We compared RF-ELISA method with latex fixation test. For this test, the agglutination involved is really a 
precipitin reaction which takes place on the surface of a large particle (Singer and Plot, 1956). The reactant is 
adsorbed onto the surface of the particle, and the carrier may the agglutinak or flocculate in the. presence of 
rheumatoid factors. Latex partiltles are obtained when vinyl mono mers are dispersed in water and polymerized 
by a suitable free radical forming catalyst and produced small spheres of polymers as a colloidal suspension in 
water (Singer, 1961). 
In a review, Singer found positive results between 53 to 94 % (mean 75.8 %) for patients with RA. But in 
control subjects (patients with rheumatic and non-rheumatic diseases), the test result was positive in 0 to 15.6 % 
(mean 5.2 %). A high incidence of positive test results occurs among the connectivite tissues diseases. RFs are 
clearly not specifie for RA. Latex fixation test was positive in 20.5 % of patients with systcmic lupus 
erythematosus, sclerodenna, dermatomyositis, polymyositis and polyarteritis nodosa, ail diseases involving 
connective tissue. Positive titers have been also encountered in serum from patients with sarcoidosis, syphilis. 
cirrhosis of the liver, hepatitis, Iymphomas and viral infections (Singer and Plot, 1956, Menkes et al., 2004). In 
general, high titers are encountered in active RA but a negative test result does not rule out of the diagnosis of 
RA. Absence of RF in cases of RA is probably due to other immunologie alterations or deficiency of the 
immunologie mechanism. It may also be that delayed allergie response ratller than classic immunity is 
responsible for certain fonns of rheumatic disease or related connective tissue disorders (Singer, 1961). 
According to Humbel, RF -ELISAin comparison with latex method offered many advantages: high sellsitivity 
and specificity and a1low measuring IgM and IgA. According several authors, IgA-RF measurcment is clinically 
use fuI for early prognostic evaluàtion of rcccnt onset RA (Humbel, 2009; Jorgensen et al., 1996; Teitsson ct al., 
1984). Presence of 19A-RF was significant associated with extraarticular manifestations and bone erosioll 
(Houssien, 1998). . 
The predictive positive value (PPV) of anti-CCP (84 %) was higher than that of RF-ELISA (77%). Schellekens 
et al are obtained similar value: 84% and 74% for anti-CCP and RF-ELISA respectively. The higher PPV of the 
anti-CCP compared \Vith IgM··RF is explained by the fact that specificity is more important th:ln sensitivity in 
determining the predictive value of a positive test result. (Schellekens et al., 2000) . 
The likelihood ratio (LR) of any clinical fillding is the probability ofthat finding in patients with disease divided 
by the probability of the same fll1ding in patients without disease. Its constitute one of the best ways to measure 
and express diagnosis accuracy. Positive LR describes how probability of disease shifts when the finding is 
present and the negative LR describes how probability of disease shifts when it is absent. The bigger the 
number, the more convincingly the finding suggests that disease (MacGee, 2002). In our study, for RF-ELISA, 
we obtained 4.96 and 0.24 for LR + and LR - respectively. Nishimura et al. (Nishimura et al., 2007) reported 
similar results from a multicenter study of30,235 patients for anti-CCP (LR+ = 4.86, LR - = 0.38). 
For anti-CCP, LR+ is infinite. The possible explanation is absence of not false-negative anti-CCP results. 
According to literature; anti-CCP is a valuable serum marker for the diagnosis of RA. Anti-CCP demonstrated a 
high specificity and predictive positive value. In added, anti-CCP antibody has the highest ability to predict the 
future development of RA. - 5. Conclusions 
The aim ofthis study is to evaluate diagnostic and predictive value of anti-CCP ELISA and RF-ELISA in RA. 
According to literature, our results show that, the specificity of anti-CCP assay is higher than that of RF -ELISA 
but the sensitivity of RF-ELISA assay' is higher than that of anti-CCP assay. The latex test for rheumatoid 
factors has low sensitivity. The predictive value of anti-CCP ELISA is better than those of the IgM-RF ELISA 
and combining of the two tests enhances a better diagnosis value for RA. 
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