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Abstract

Rheumatoid arthritis is a systemic, chronic inflammatory autoimmune disease affecting many tissues but principally
attacking the joints. Auto antibodies such as rheumatoid factor and anti-cyclic Citrullinated peptide antibodies have
important diagnostic value. This cross-sectional analytical study was performed at a single medical institution in central
Iran (Shahid Sadoughi Hospital, Yazd, Iran) in order to compare the diagnostic value of anti-cyclic citrullinated peptide
antibodies and rheumatoid factor in patients with rheumatoid arthritis. Serum levels of anti-cyclic citrullinated peptide
antibodies were determined by enzyme-linked immunosorbent assay, and levels of rheumatoid factor were determined
by turbidimetry on a latex-enhanced agglutination assay in 266 patients with rheumatoid arthritis and 134 patients with
non-rheumatoid arthritis rheumatic diseases.

Among the 266 patients with rheumatoid arthritis, 188 patients (70.7%) were tested positive for anti-cyclic
citrullinated peptide antibodies, and 123 patients (46.2%) were tested positive for rheumatoid factor. The sensitivity,
specificity, positive predictive value and negative predictive value of anti-cyclic citrullinated peptide antibodies for
diagnosing rheumatoid arthritis were 70.76%, 85.07%, 90%, and 59% respectively. Those for rheumatoid factor were
46.26%, 90.29%, 90%, and 45% respectively. The anti-cyclic Citrullinated peptide antibodies measurement is a useful
test for diagnosing rheumatoid arthritis. Due to its high positive predictive value and negative predictive value, it is an
important diagnostic test and gives accurate diagnosis of the disease. However, this does not mean that anti-cyclic
citrullinated peptide antibodies can replace rheumatoid factor in the diagnosis of rheumatoid arthritis, because not all
rheumatoid arthritis patients have anti-cyclic Citrullinated peptide antibodies. The two tests therefore appear to be

complementary.
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Introduction

Rheumatoid Arthritis (RA) is a relatively common condition, with
a prevalence of approximately 1% [1] Conventionally, the serology test
routinely used in RA is the determination of serum Rheumatoid Factor
(RF) which has high and acceptable sensitivity, but modest specificity,
particularly in the early course of the disease [2]. The more recent auto
antibodies for the diagnosis of RA are anti-cyclic citrullinated peptide
antibodies (anti-CCP antibodies). Anti-CCP testing is particularly
useful in the diagnosis of RA and it is able to predict the severity of
the disease and the irreversible damage [3]. Anti-CCPs have recently
been added as one of the criteria in the 2010 American College
of Rheumatology (ACR) /European League Against Rheumatism
(EULAR) classification of RA [4]. Some studies have shown that anti-
CCP antibodies are moderately sensitive but highly specific for the
diagnosis of RA, and their specificity is higher than RF [5]. It is claimed
that the presence of anti-CCP antibody in a patient could be the sign of
RA with a rate of 90-95% [6].

Through a meta analysis of 78 studies, Nishimura et al. [7]. Revealed
the pooled sensitivity and specificity of 67 and 95% for anti-CCP and 69
and 85% for RF and they reported that anti-CCP was more specific than
RF for diagnosing RA [7]. It seems that ethnic differences in addition
to differences in study design may contribute to the discrepancies in
the literature on the utility of RF and anti-CCP for diagnosis of RA.
Even in a country such as Iran, there is variation in results related to
sensitivity, specificity, Positive Predictive Value (PPV) and Negative
Predictive Value (NPV) of these two tests. For example, Moghimi et

al. [8] showed that the overall performance of the anti-CCP and RF
tests for differentiating RA and other inflammatory polyarthritis were
similar [8]. Meanwhile in another research Aflaky et al. [9] revealed
that AUC (Area under the Curve) for anti-CCP was higher than that
for RF and concluded that anti-CCP might be of a better diagnostic
value than RF test [9]. On the other hand, Abolghasemi et al. [10] offers
a combination of these tests rather than anti-CCP or RF to get the best
results in RA diagnosis and prognosis [10].

Therefore, we conducted a cross-sectional study to identify the
diagnostic value of anti-CCP antibodies and RF in patients with RA
at a referral community hospital in central Iran. We have also studied
the presence of anti-CCP antibodies in RF negative patients with RA.

Materials and Methods

The study was approved by the university ethics committee, all the

*Corresponding author: Nasim Behniafard, Department of Pathology, Shahid
Sadoughi hospital, Avicenna Blv, Safaeeh, Yazd, Iran, Tel: +98-351-811-3368; Fax:
+98-351-822-4100; E-mail: nbehniafard@gmail.com

Received January 04, 2014; Accepted February 04, 2014; Published February
06, 2014

Citation: Binesh F, Salehabadi HS, Behniafard N, Ranginkaman K, Behniafard
N (2014) A Comparative Assessment of the Diagnostic Value of Anti-cyclic
Citrullinated Peptide Antibodies and Rheumatoid Factor in Rheumatoid Arthritis. J
Clin Exp Pathol 4: 158. doi:10.4172/2161-0681.1000158

Copyright: © 2014 Binesh F, et al. This is an open-access article distributed under
the terms of the Creative Commons Attribution License, which permits unrestricted
use, distribution, and reproduction in any medium, provided the original author and
source are credited.

J Clin Exp Pathol
ISSN: 2161-0681 JCEP, an open access journal

Volume 4 + Issue 2 + 1000158



Citation: Binesh F, Salehabadi HS, Behniafard N, Ranginkaman K, Behniafard N (2014) A Comparative Assessment of the Diagnostic Value of
Anti-cyclic Citrullinated Peptide Antibodies and Rheumatoid Factor in Rheumatoid Arthritis. J Clin Exp Pathol 4: 158. doi:10.4172/2161-

0681.1000158

participants were informed about the research, and informed consents
were obtained. In this cross-sectional study we studied 400 serum
samples: 266 from definite RA patients according to the American
College of Rheumatology (ACR) criteria [4], (228 women and 38
men; mean age 45.5 + 13.8 years; range, 8-74 years) and consecutively
recruited from the rheumatology out-patient clinic of Shahid Sadoughi
Hospital of Yazd, Iran. 198 (61%) of these patients were classified as
having early RA because their symptoms’ onset, had appeared <1 year
before this study and radiological examinations revealed no lytic lesions
in the wrists, hands, and feet. To provide data on assay specificity, 134
controls (matched for age and sex including 22 males and 112 females
with non-RA rheumatic diseases) selected on the basis of their clinical
diagnosis, were also studied.

Anti-CCP antibodies were tested by first-generation ELISA
(AESKULISA). The anti-CCP was considered positive at values greater
than18 U/ml. The RF was measured by turbidimetry on a latex-
enhanced agglutination assay (Roche Integra, Penzberg, Germany).
The RF was considered positive at values greater than 10 U/ml. Each
of these tests was performed and evaluated by operators who were
blinded to other serological results and unaware of the patients’ clinical
data. The sensitivity and specificity for each assay was determined.
Our study was not designed to investigate the relationship between
clinical symptoms and laboratory results. The statistical analysis was
performed using SPSS, version 16 (SPSS Inc., Chicago, IL, USA).
Frequency table was used to assess sensitivity, specificity, negative and
positive predictive values. 95% confidence interval was calculated using
the Wilson method.

Results
The demographic data are summarized in Tables 1 and 2.
Anti-CCP

Based on the cutoff value suggested by the manufacturer, among
266 patients with RA, 188 sera were positive for anti-CCP at >18
unit/ml (Table 3). The sensitivity was 70.67% (CIL: 64-75%). In 134
participants without clinical diagnosis of RA only 20 sera (9.61%) were
positive. The specificity was 85.07%. (CI: 78-90%).

RF

Based on the cutoff value suggested by the manufacturer in the
RA group comprising of 266 patients, 123 sera were positive for RF
at >10 IU/ml. The sensitivity was 46.24% (CIL: 40-52%). In the non-RA
group (134 participants), 13 sera were positive for RF at >10 IU/ml. The
specificity was 90.29% (CI: 84-94%) (Table 4). Among RF-positive RA
patients, 95 of 123 patients (77.2%) were anti-CCP antibodies positive.
Among RF-negative RA patients, 93 of 143 patients (65%) were anti-
CCP antibodies positive. In the non-RA groups, 3 samples (23.1%)
were both RF and anti-CCP positive, while 10 (76.9%) were only RF
positive and 17 (14%) were only anti-CCP positive.

The anti-CCP antibodies had PPV and NPV for diagnosis of RA of
90.38% (CI: 85-93%), and 59.37% (CI: 52-66%) respectively. Those for
RF were 90.44% (CI: 84-94%), and 45.83% (CI: 39-52%) respectively.

Receiver Operating Characteristic (ROC) curve was generated by
the method of Metz for anti-CCP, and its accuracy was measured by
the area under the ROC curve. The area under the curve for anti-CCP
was 0.779. The accuracy was therefore considered as good (Figure 1),
but the area under the curve for RF was 0.683 and the accuracy was
considered as fair (Figure 2).

Page 2 of 5
RA Positive Negative Sum
Sex Number | percent | Number percent | Number | percent
Female 228 67.1 112 32.9 340 100
Male 38 63.3 22 36.7 60 100
Sum 266 66.5 134 33.5 400 100
Table 1: Demographic information according to gender.
RA Positive Negative Sum
Age groups | Number | percent | Number | percent Number percent
Aug-34 74 68.5 34 31.5 107 100
35-44 67 69 30 31 97 100
45-54 77 62.6 46 374 123 100
55-74 48 65.7 25 34.3 73 100
sum 266 66.5 135 33.5 400 100

Table 2: Demographic information according to age.

RA
Predicti |
Positive N (%) Negative N (%) redictive value
o Positive 188(70.67%) 20(14.93%) 90.38%’
Q
E Negative 78(29.33%) 114(85.07%) 59.37%?

"Positive predictive value.
2Negative predictive value.
Sensitivity=70.67%
Specificity=85.07%

Table 3: Relative distribution of anti-CCP results in studied patients according to
RA diagnosis.

RA
Positive Negative Predictive value
N (%) N (%)
w Positive 123(46.24%) 13(9.71%) 90.44%'
Negative 143(53.76%) 121(90.29%) 45.83%?

Positive predictive value.
2Negative predictive value.
Sensitivity=46.24%
Specificity=90.29%

Table 4: Relative distribution of RF results in studied patients according to RA
diagnosis.

Regarding the anti-CCP titer, 96% of cases with titer higher than
201 (201-1500) had definite RA whereas, 55.4% of patients with titer
less than 101 (0.2-101) had definite RA. Among patients with early RA
disease, 138 (69.7%) cases were positive for anti-CCP and 84 (42.4%)
cases were positive for RF. Among patients with symptoms lasting
more than one year, 47 cases (78.3%) had positive anti-CCP results and
35 (58.3%) patients were positive for RF test.

Discussion

The present study compared diagnostic performances of these
two tests in RA patients in comparison to those in non-RA rheumatic
diseases. Recent papers have highlighted the importance of early
treatment of RA [11]. Markers such as RF and anti-CCP antibodies
were selected from among other markers. RF has been widely used
as a screening test for patients with arthritis. RF is Prognostically
useful and one recent study revealed that RF titer reflected RA disease
activity [12] RF constitutes one of the classification criteria proposed
by the American College of Rheumatology (ACR). But RF is present
in patients with other autoimmune and infectious diseases, and even
in a noticeable proportion of normal healthy subjects, particularly in
old individuals [13]. More recently anti-CCP has been described for
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Figure 1: Receiver operating curve for anti-cyclic Citrullinated peptide antibody
in rheumatoid arthritis.
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Figure 2: Receiver operating curve for RF in rheumatoid arthritis.

RA. About 35-40% of the RF-negative patients are anti-CCP antibody-
positive. Anti-CCP antibodies have also demonstrated prognostic
utility with regard to radiographic outcomes [14]. In our study the
sensitivity and specificity of RF were 46.2 and 90.29%, respectively.
These values are similar to those reported by Aflaki using latex fixation
test [9] but are different from Hodkinson’s study [15]. A literature
review shows that the sensitivity of RF in RA has ranged from 26 to 90
percent [16]. A possible explanation for this wide range of sensitivity
could arise from racial and geographical differences. In two studies
from Turkey, the sensitivity of RF in Turkish patients with RA was
43% and 40.7% [17,18]. In a recent study conducted by Abdul Wahab
etal. [19] in Malaysia, the sensitivity of RF was calculated at 43%. Again
these values are similar to or lower than our results. The sensitivity
or specificity of RF does not appear to be affected by the use of latex
agglutination that was used in this study. One study has reported
similar specificity and sensitivity for RF assessed either through latex
fixation or ELISA [20]. Therefore, it is unlikely that the use of latex
agglutination test in the present study significantly contributed to the
observed lower sensitivity. There do appear to be genetic influences
on RF seropositivity [21]. In addition environmental factors (such
as cigarette smoking) are possibly important in RF production [22].
In the current study 57.6% of patients with early RA had negative RF
results. Although negative RF results are consistent with conditions
other than RA, they do not rule out RA. Because RF-negative patients
may seroconvert, a follow up testing during the first year of disease
may be useful. In this study the anti-CCP antibody test was positive in
110 cases (41.7%) of seronegative RA patients. In this study, we found
that RF was positive in only 58.3% of the patients with established
disease. This might be due to treatment. Some studies documented that
the level of the RF decreases with treatment [23,24]. The current study
showed that RF was also positive in 13 patients with non-RA rheumatic
diseases. These findings are similar to those of a previous study which
revealed RF was positive in many other rheumatic and non-rheumatic
diseases [13]. Although it is claimed that as a diagnostic test, RF has
modest specificity, particularly in the early course of the disease [2],
in the present study its specificity was 90.29%. Our study showed that
anti- CCP had a sensitivity of 70.67% and specificity of 85.07%. The
sensitivity was similar to that reported by Maraina [25] but more than
that reported by Sharif et al. [26]. The specificity of anti-CCP in the
present study was somehow lower than that reported by Maraina [25]
but similar to that of Sharif et al. [26]. To explain the differences between
reported sensitivity and specificity of anti-CCP in different studies, it
must be considered thatl- anti-CCP antibodies are a heterogeneous
group of antibodies directed against different epitopes on the citrulline
molecule. Each patient’s serum contains different subsets of antibodies.
The synthetic peptide used in this essay represents a relatively small set
of antigenic determinants that do not entirely encompass the antigenic
determinants present on the as yet unknown antigenic molecule in the
joint [27]. 2-In addition in the laboratory assessment, we used the first
generation of anti-CCP-1 kit, because anti-CCP-2 kit was not available
at the time of this study in our city. However, the first-generation anti-
CCP assay has a low analytical sensitivity (ranging from 48 to 68%)
[28]. 3-One study showed that the specificity and sensitivity of anti-
CCP antibodies may depend on the patient’s race [29]. 4-Another
explanation for the discrepancy is that the differences in the patient
populations (especially disease duration) among these studies might
have influenced the results. For example, in the study of Kamali et al.
[18] the sensitivity of the anti-CCP antibody for RA is higher than
ours. Their patients had at least 1 year of disease duration, in contrast
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to the symptom duration of less than one year in more than 60% of
our patients. Nevertheless, in this study it was interesting to evaluate
anti-CCP behavior in RA patients in relation to the duration of disease.
In patients with early arthritis the correlation with anti-CCP was
significant, thus indicating that this assay may be used even in the early
phases of the disease. 5-Specificity in each diagnostic test is negatively
related to the frequency of false positive results. So differences related to
specificity of anti-CCP might be due to frequency of positive anti-CCP
results in non-RA patients. The high specificity of anti-CCP assays in
some studies did not exclude some false positive results. Some patients
with various non-RA diseases demonstrated high anti-CCP titers. In
one recent study, Li et al. investigated RF and anti-CCP positivity in a
total of 1,018 healthy donors, 212 patients with RA, and 435 patients
with other connective tissue disease, and they found out that anti-CCP
was present in 2.6% and RF was present in 21.5% of the healthy donors
[30]. In our study the PPV of anti-CCP was 90.38% and PPV of RF was
90.44%. The NPV of anti-CCP was 59% and NPV of RF was 45%. It
should be noted that the value of any diagnostic test has been related
to its disease prediction ability. Positive predictive value in diagnostic
studies is related to disease prevalence and thus in population with
lower prevalence of that disease, we expect to have lower PPV. In one
study it was noted that anti-CCP positivity was significantly higher
in RA patients with severe joint destruction than those with minimal
joint destruction [31]. Although in this study we could not evaluate this
parameter, we found out that the diagnosis of RA was more accurate
for higher anti-CCP titers.

Conclusion

This study showed that anti-CCP antibodies indeed are good
serological markers for RA. Anti-CCP antibodies are well suited
as a front line diagnostic test for RA and especially early RA. In RF
seronegative patients, anti-CCP can be helpful in confirming the
diagnosis of RA. Step up of anti-CCP testing in the ACR’s updated
2010 RA classification criteria reveals the clinical value of these tests for
the diagnosis of RA patients. However, this does not mean that anti-
CCP can replace RF in diagnostic and prognostic testing for RA. We
offer a combination of anti-CCP and RF tests rather than anti-CCP
or RF to get the best results in RA diagnosis. Considering the ethnic
difference, continuous assessment of the diagnostic value of auto
antibodies in RA in different ethnic groups is useful and helps revealing
the heterogeneous nature of the disease.
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