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ABSTRACT

Background: Rheumatoid arthritis (RA) diagnosis is a challenge in the initial phases of the disease when clinical symptoms are 
only starting to develop. Early diagnosis and treatment can promote long-term remission, reduce disability, and improve cardio-
vascular outcomes. Autoantibodies can help in the diagnosis and identification of RA patients in the early phases of the disease, 
but scarce information has been reported for the Mexican population. Objective: To study anti-citrullinated peptide antibodies 
(anti-CCP) and anti-carbamylated protein antibodies (anti-CarP) in Mexican patients with RA and individuals at high risk of 
developing the disease. Methods: Serum samples from long-standing and early RA patients, first-degree relatives (FstD) of RA 
patients, and healthy individuals were analyzed for anti-CCP and anti-CarP using enzyme-linked immunosorbent assay. Results: 
Anti-CCP and anti-CarP levels were higher in the RA groups than in the FstD and healthy groups. The odds ratio (OR) for anti-
CCP for RA groups was 29.7 (95% confidence interval [CI] 14.2-61.9), significantly higher than the OR for anti-CarP 11.07 
(95% CI 5.4-22.8). The sensitivity of anti-CCP was 85% (95% CI 76-93) higher than for anti-CarP (42.1%, 95% CI 31-54). 
The specificity of anti-CarP was 93.8% (95% CI 90-97) and the specificity of anti-CCP was 83.4% (95% CI 78-88). Using both 
tests in parallel increased sensitivity to 91%, while a sequential approach increased sensitivity to 98%. Conclusion: Anti-CCP 
outperformed anti-CarP in Mexican RA patients, demonstrating greater sensitivity, while anti-CarP showed higher specificity. 
Combining these tests, either simultaneously or sequentially, could enhance diagnostic accuracy. (REV INVEST CLIN. 2024;76(6):243-52)

Keywords: Anti-citrullinated peptide antibodies. Anti-carbamylated protein antibody. Diagnostic value. Mexican population. 
Rheumatoid arthritis.
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INTRODUCTION

Rheumatoid arthritis (RA) is a chronic inflammatory 
disease that affects joints and several systems and 
organs. Its etiology is multifactorial involving genetic 
and environmental factors, with smoking being a 
prominent contributor1. Based on symptom duration 
RA can be clinically classified in early RA (if symptoms 
are present in < 6 months), and established RA (if 
symptoms are present for more than 6 months)2,3 In 
this clinical classification, laboratory tests are used to 
improve the RA diagnosis.

Before 2009 the rheumatoid factor (RF) test was the 
main laboratory test used as an aid in RA diagnosis. 
However, RF is present also in other rheumatic dis-
eases and in healthy individuals4 limiting it as a dis-
criminatory test. In 2010 the American College of 
Rheumatology (ACR) and the European League 
Against Rheumatism (EULAR) introduced modifica-
tions to classification criteria for the diagnosis of RA. 
The anti-citrullinated peptide antibody (anti-CCP) 
laboratory test was included in these new criteria5. 
Despite its inclusion, studies have reported variability 
in the performance of commercially available anti-
CCP tests across different populations and studies6. 
For example, in a meta-analysis of 86 studies, the 
pooled sensitivity was 67% and the specificity was 
95%7, whereas another systematic review including 
151 studies reported a sensitivity of 57% and speci-
ficity of 96%8. In both analyses, the anti-CCP test had 
greater specificity than RF for early and established 
RA7,8. In Mexico, in a study that compared 145 pa-
tients with RA with healthy controls, the second-gen-
eration anti-CCP test had a sensitivity of 66% and 
specificity of 94%9. When used together RF and anti-
CCP tests have limited diagnostic accuracy and are 
only able to detect 50-70% of RA cases.

On the other hand, in 2011 the anti-carbamylated 
protein antibody (anti-CarP) was proposed as a novel 
biomarker for RA diagnosis10. Although anti-CarP and 
anti-CCP coexist in RA, they are distinct antibodies11. 
Like anti-CCP, anti-CarP is produced in response to 
post-translationally modified proteins. While citrulli-
nation involves the conversion of arginine to citrulline 
for anti-CCP formation, carbamylation involves the 
conversion of lysine to homocitrulline, which alters 
protein folding and contributes to anti-CarP forma-
tion11-13. These biochemical similarities have been 

associated with cross-reactivity even in subjects with-
out RA14,15. Despite this fact, anti-CarP antibodies 
have shown potential to aid in RA diagnosis. Indeed 
these antibodies were measured in subjects with ar-
thralgia who were followed over time, and there was 
an association with the development of RA16. Studies 
performed in Swedish patients indicate a specificity of 
97% and sensitivity of 42% for the anti-CarP test17.

To our knowledge, very few studies on anti-CarP in a 
Mexican population have been reported, and neither 
has an evaluation of the use of both anti-CCP and 
anti-CarP for the identification of early and long-
standing RA (lsRA). The aim of the present study was 
to evaluate anti-CCP and anti-CarP antibodies in Mex-
ican patients with RA and individuals at high risk to 
develop the disease.

PATIENTS AND METHODS

Study design and sample size calculation

This cross-sectional study included four independent 
sample groups (total n = 287): long-standing RA pa-
tients (lsRA), n = 58; early RA (eRA), n = 18; first-
degree relatives of RA patients (FstD), n = 157; and 
healthy individuals, n = 54. Participants were recruited 
at a private rheumatology research center in Guada-
lajara, Mexico, and a secondary-care, outpatient rheu-
matology clinic in Zacatecas, Mexico, between July 
2013 and October 2014. Sample size power was cal-
culated post-hoc using G × Power18 with parameter 
values of a medium effect size of 0.25 and ∞ value 
of 0.05, considering an analysis of variance statistics 
to be applied to the data obtained from the four 
groups of study. The estimated power analysis (1-β) 
was 95%, showing that the collected sample size of 
287 was appropriate.

Studied subjects

Adult-onset RA patients were classified according to 
the ACR/EULAR5. In our study, RA patients were la-
beled as lsRA (disease duration longer than 2 years), 
early RA (eRA, disease duration of < 1 year). Sociode-
mographic data and RF titers for all subjects were 
obtained from clinical charts. The recruitment and 
inclusion process for first-degree relatives (FstD) has 
been described previously19. In brief, RA patients were 
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asked to invite FstD not having RA or any other 
rheumatic disease to participate in the study. These 
relatives underwent a clinical history, and joint as-
sessment performed by two board-certified rheuma-
tologists, to determine the absence of any current 
or past relevant diseases including any rheumatic 
diseases. The group labeled as apparently healthy 
controls was recruited at the Zacatecas outpatient 
clinic.

Ethics

All participants provided written informed consent to 
participation in the study, in compliance with the re-
quirements of the National Scientific and Ethics Com-
mittee at “Instituto Mexicano del Seguro Social” which 
is also a COFEPRIS-approved committee. Register 
number R2013-785-009. All procedures were carried 
out according to current national and international 
best practices and guidelines in ethics and research 
involving human subjects.

Collection and processing of serum 
samples

Two peripheral venous blood samples were collected 
from each patient in Vacutainer tubes free of antico-
agulant (Venous blood collection tube with Red BD 
Hemogard™, BD Vacutainer®, New Jersey, USA). Each 
tube of fresh blood was incubated for 30 min at room 
temperature (RT) and then centrifuged for 5 min at 
1600 g to separate the serum, which was aliquoted 
into three 1.5-mL Eppendorf tubes (Eppendorf Safe-
Lock Tubes™, Eppendorf, Hamburg, DE). Serum sam-
ples were stored at −20°C until use.

Detection of anti-CCP antibodies by 
enzyme-linked immunosorbent assays

The  enzyme-linked immunosorbent assay (ELISA) kit 
approved by ACR/EULAR (Immunoscan CCplus® RA-
96Plus, Eurodiagnostica, Sweden), was used in accor-
dance with the manufacturer’s instructions to detect 
anti-CCP. All reagents were used at RT. One hundred 
μL of 1/50 diluted serum samples were added to each 
well plate including the standard dilutions provided in 
the kit. The plates were then washed 3 times with the 
washing buffer supplied in the kit, and then 100 μL of 
the conjugate solution was added to each well. The 
plates were then incubated for 30 min at RT and 

washed again as described above. A substrate solu-
tion consisting of 100 μL of 3,3’5,5’ tetramethyl-
benzidine was then added to each well and the plates 
were incubated in the dark for 30 min at RT before 
the addition of 100 μL of the “stop solution” provided 
in the kit. The plates were read at 450 nm in a Mul-
tiskan Ascent 96/384 plate reader (MTX Systems, 
USA). Linear regression analysis was performed using 
optical density (OD) values derived from standard 
curve points to determine the concentration of each 
sample based on its OD value minus the value of the 
blank, in accordance with the manufacturer’s instruc-
tions. Values > 25 U/mL were considered positive.

Standardization and evaluation  
of anti-CarP positivity

The protocol used for the carbamylation of fetal bo-
vine serum (FBS) was previously described by Shi et 
al.10 A total of 4 mg/mL of FBS (Bodinco, Alkmaar, 
NL, USA) was used to prepare the carbamylated FBS. 
FBS was diluted in H2O and mixed with 1 M solution 
of potassium cyanate (Sigma-Aldrich, St. Louis, MO, 
USA) at a final concentration of 4 mg/mL for 12 h at 
37°C, then the preparation was dialyzed in H2O. Fi-
nally, the presence of carbamylated residues in the 
preparation was assessed through mass spectrome-
try. The carbamylated FBS control was kindly pro-
vided by Dr. Leendert A. Trouw.

An ELISA buffer kit (Peprotech, USA) was used to 
standardize the indirect semi-quantitative ELISA tech-
nique for the detection of anti-CarP in the samples. 
Modifications to the protocol described by Shi et al.10 
were made as follows: High-affinity 96-well plates 
(EIA/RIA, Costar®, Corning Inc., NY, USA) were coated 
for 14-16 h at 4°C using 50 μL of FCS per well and 
carbamylated FCS at 5 μg/mL diluted in filter-steril-
ized 0.1 M pH 9.6 carbonate buffer. Three washes 
were then performed with phosphate-buffered saline 
(PBS)-1% Tween-20 buffer, then the plates were 
blocked for 6 h with 100 μL/well of PBS-1% bovine 
serum albumin buffer at 4°C, followed by three wash-
es with the same solution. Serum samples diluted 
1/100 in PBS-Tween-20 were then added (50 μL/
well, plated in duplicate) and the plates were incu-
bated for 14-16 h at 4°C. A standard curve was de-
rived using several dilutions (1/100, 1/250, 1/350, 
1/400, 1/450, 1/550, 1/600, and 1/650) of a pool 
of sera (previously identified as having high reactivity 
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to carbamylated FCS was used for validation purposes). 
After a 3-h incubation, the plates were washed 3 times 
as described above, then 50 μL/well of rabbit anti-
human H and L horseradish peroxidase secondary 
antibody (Abcam®, USA) diluted 1/20,000 in PBS was 
added and the plates and incubated for 3.5 h at 4°C. 
After three washes the plates were incubated for 30 
min with 2,2’-azine-di (3-ethyl-benzothiazolin) sulfo-
nate. OD values for each sample were obtained at 
450 nm using a Multiskan Ascent 96/384 reader 
(MTX Systems, USA). The antibody concentrations in 
the samples were calculated by comparing the OD 
values derived from the samples with the standard 
curve. An anti-CarP positivity cut-off point of 256 
AU/mL was utilized as previously described by Brink 
et al.17 in addition to the mean plus two standard 
deviations of the healthy controls (cut-off = 293.2).

Statistical analysis

Statistical analyses were conducted using the R pro-
gram20 and the FSA, epiR, and fsmb packages, a p < 0.01 
was considered statistically significant in all tests. Be-
cause most of the data were not normally distributed 
as determined through the Shapiro–Wilk and Kol-
mogorov tests, differences between the groups were 
evaluated through the non-parametric Kruskal–Wallis 
test. When significant differences between the groups 
were observed, each comparison was assessed 
through Dunn’s multiple comparisons post-hoc test. 
Differences in proportions between the groups were 
assessed through the X2 test with Yates’ continuity 
correction. Based on the possibility that an underlying 
immune mechanism could be responsible for autoan-
tibody production, we performed correlational analy-
sis with the non-parametric Spearman correlation 
test and calculated agreement according to the kappa 
statistic. The kappa test agreement values were in-
terpreted as follows: 0.00-0.20, none; 0.21-0.39, 
minimal; 0.48-0.59, weak; 0.60-0.79, moderate; 
0.80-0.90, strong; > 0.90 almost perfect21. In addi-
tion, the Bland-Altman analysis was performed to 
check the agreement of the two tests with the “bland.
altman.plot” function from the BlandAltmanLeh R-
package. In this analysis anti-CCP and anti-CarP val-
ues were log-transformed to show the differences 
(anti-CCP-anti-CarP) based on the mean of the two 
tests ([anti-CCP + anti-CarP]/2) to be plotted in a 
graphical manner22. In the previous and subsequent 
statistical analyses, the RF variable was excluded due 

to a lack of complete data. Association’s indicative of 
the presence of disease was assessed through the 
crude odds ratio (OR). The Mantel-Haenszel OR was 
calculated to control for confounding variables 
grouped by strata. For age strata Haldane-Anscombe 
correction23,24 was applied by adding 0.5 to cells with 
zeroes. Diagnostic importance values were calculated 
based on sensitivity and specificity, which were also 
used to determine parallel and serial test scenarios, 
assuming independence between anti-CCP and anti-
CarP tests25 as follows:

	– Serial sensitivity = anti-CCP sensitivity × anti-CarP 
sensitivity

	– Parallel sensitivity = 1-(1-anti-CCP sensitivity) × 
(1-anti-CarP sensitivity)

	– Serial specificity = 1-(1-anti-CCP specificity) × 
(1-anti-CarP specificity)

	– Parallel specificity = anti-CCP specificity × anti-CarP 
specificity

RESULTS

Anti-CCP and anti-CarP tests  
are independent

The baseline characteristics of the groups are sum-
marized in Table 1. There were statistically significant 
differences (p < 0.01) in age and gender between the 
groups, and these potential confounding variables 
were considered in the subsequent statistical analy-
ses. RF, anti-CCP, and anti-CarP levels were higher in 
the combined RA group (eRA plus RA) than in the 
healthy control group and the FstD group (p < 0.01; 
Fig. 1A-C). In Dunn’s post-hoc testing, there were no 
significant differences between the FstD group and 
the healthy control group (p > 0.01; Fig. 1A-C). In 
Spearman correlation analysis the association be-
tween anti-CCP and anti-CarP was weak (rs = 0.17; 
Fig. 1D). The lack of correlation prompted us to as-
sess whether there was concordance between the 
tests (Table 2). A total of 32 individuals were both 
anti-CCP-positive and anti-CarP-positive (double pos-
itive), and 174 were both anti-CCP-negative and anti-
CarP-negative (double negative). The agreement for 
the two tests was 0.72 and the kappa statistic was 
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0.28, indicating minimal agreement. This result was 
further confirmed through the Bland-Altman plot 
which showed measures scattered outside the confi-
dence limits (Fig. 2). Thus, correlation analysis, kappa 
and Bland-Altman results indicated that anti-CCP and 
anti-CarP tests are independent diagnostic tools.

Diagnostic value for anti-CCP  
and anti-CarP tests

To assess the OR of having RA associated with anti-
CCP and/or anti-CarP positivity, the lsRA, eRA, and 
FstD groups were compared to the healthy control 
group (Table 3). The OR in anti-CCP-positive subjects 
was higher than that of anti-CarP-positive subjects in 
all group comparisons, even when an anti-CarP cut-
off of 293.2 was applied (Table S1). In the FstD group, 
the OR of anti-CCP was significant but the OR of 
anti-CarP was not. Considering the similar OR results 
pertaining to anti-CarP and the similar data distribu-
tions of anti-CCP and anti-CarP (Fig. 1B and C), we 
calculated ORs after merging the lsRA group with the 
eRA group (to form an “RA group”) and merging the 
FstD group with the healthy control group (to form a 
“non-RA group”) (Table 4). Again, the OR in anti-CCP-
positive subjects was higher than the OR in anti-CarP-
positive subjects, even after correcting for confound-
ing variables (Fig. 3A-D). Hence, anti-CCP was more 
strongly associated with RA than anti-CarP. Sensitiv-
ity and specificity were also calculated (Table 4). The 
sensitivity of the anti-CCP test (85%) was higher 
than that of the anti-CarP test (43%), but the 

specificity of the anti-CarP test (96%) was higher 
than that of the anti-CCP test (74%). Thus, the anti-
CCP test is more useful for diagnosing individuals with 
RA, and the anti-CarP test is more useful for ruling 
out the disease, which is concordant with the OR re-
sults. Based on the above-described results we ana-
lyzed the serial and parallel use of both assays. When 
both tests were applied in parallel the sensitivity in-
creased to 91.4%, and when the tests were used in 
series the specificity increased to 98.4%. Hence both 
tests either in series or parallel could improve the 
diagnostic accuracy.

DISCUSSION

A timely diagnosis is critical to improving the progno-
sis of RA. Early treatment has been shown to be high-
ly effective and significantly impact the quality of life 
and financial burden of patients, their families, and 
healthcare institutions26. Several tests have been 
used in the diagnosis of RA. Worldwide the medical 
community has adopted the anti-CCP test to assist in 
the diagnosis of RA5. Despite this, to the best of our 
knowledge, the anti-CCP and anti-CarP tests are not 
routinely used in our clinical setting, and instead, RF 
is commonly used. It has been suggested that the 
anti-CarP test may be another useful diagnostic tool 
because a high percentage of subjects with RA are 
seronegative for anti-CCP but seropositive for anti-
CarP10. The presence of anti-CarP in anti-CCP-nega-
tive RA patients is reported to be strongly associated 

Table 1. Baseline characteristics of the formed groups

Variable Arthritis  
(n = 76)

FstD  
(n = 157)

Healthy  
(n = 54)

p

Female (%) 66 (86.8) 110 (70.5) 46 (85.1) p < 0.001

Age (range) 50.5 (24-78) 35 (15-71) 44 (20-68) p < 0.001

Anti-CCP level IU/mL (range) 312.1 (10.2-3162) 16.4 (9-95) 20.9 (0.7-25.9) p < 0.001

Anti-CCP + (%) 65 (85.5) 33 (21.1) 2 (3.7) p < 0.001

Anti-CarP level AU/mL (range) 197.9 (2.6-2000) 161 (50.8-477.2) 154 (59.5-408) p < 0.001

Anti-CarP + (%) 32 (42.1) 8 (5.1) 5 (9.2) p < 0.001

Rheumatoid factor level (range) 157 (0-529.5) 6.0 (0-34.9) 4.7 (0.1-19.3) p < 0.001

Rheumatoid factor + (test-) 21 (2) * 1 (23) * 2 (28) * p < 0.001

Smoker (%) 6 (7.9) 31 (19.8) 6 (11.1) p < 0.001

eRA < 1 years (%) 18 (23.6)

*Rheumatoid Factor measurement was retrieved for only 77 individuals. FstD: first-degree relatives; eRA: early rheumatoid arthritis.
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with joint erosion, and thus anti-CarP testing can also 
yield prognostic information10,27.

In the present study, anti-CCP and anti-CarP antobod-
ies were evaluated in healthy subjects in conjunction 
with FstD relatives of RA patients. Although there 
were similar levels of autoantibodies in healthy sub-
jects (Fig. 1), there was a significant difference in OR 

when the FstD group was compared with the healthy 
control group, suggesting that consanguinity may be 
an influential factor for anti-CCP-positive tests and a 
propensity to develop RA. Anti-CCP-positive patients 
may have the shared epitope, explaining this finding. 
On the other hand, the anti-CCP test was highly as-
sociated with RA patients (including lsRA and eRA 
patients), even after accounting for confounding 

Figure 1. Data distribution for autoantibodies. A: RF; B: anti-CCP, C: anti-CarP, and D: the correlation analysis. The dashed line 
indicates the cut-off values for each measure. The figure was produced with the ggplot2 R package.

A B

C D
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variables such as age and sex (Fig. 3A-D). Interest-
ingly, experimental and clinical studies have demon-
strated that anti-CCP and anti-CarP exhibit a degree 
of cross-reactivity16,17,28. In agreement analysis in 
the present study, only a small proportion (32/287) 
of subjects were double positive, suggesting that 
cross-reactivity with citrullinated and carbamylated 
proteins may have been limited in the study popula-
tion. Concordantly, the correlation between the two 
tests was also poor.

Regarding diagnostic utility, previous studies have 
reported that the sensitivity of the anti-CCP test is 
higher than its specificity7,8. In the current study, the 
anti-CCP test exhibited higher sensitivity than that 
reported in previous studies7-9. This result may be 
partially explained by the same studies utilizing 
1987 ACR criteria, which are inherently less sensitive 
to early arthritis. In contrast to the anti-CCP test, 
the anti-CarP test was more specific but exhibited 
lower sensitivity. The diagnostic value of the 

Table 2. Agreement of Anti-CCP with anti-CarP tests in the study population

Variable anti-CarP+ anti-CarP- Total Statistic

Anti-CCP + 32 68 100 Agreement = 0.72

Anti-CCP − 13 174 187 Kappa = 0.28

Total 100 187 287

Figure 2. Bland-Altman plot for Anti-CCP and anti-CarP test. The X-axis represents the log transformed average of the values 
obtained by the two tests ([Anti-CCP + anti-CarP]/2) and the Y-axis represents the differences of the two tests (Anti-CCP-
anti-CarP). The horizontal dashed lines indicate the 95% confidence limits.
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anti-CarP test suggested in the present study is sim-
ilar to that described by Brink et al.17 who reported 
a specificity of 97% and sensitivity of 42% in Swed-
ish patients. Hence, the anti-CarP test may be more 
useful for ruling out RA, and the anti-CCP test may 
be more useful for diagnosing RA. Similar results per-
taining to the sensitivity and specificity of anti-CCP 
and anti-CarP testing were reported in a recent meta-
analysis29. The present study suggests that anti-CCP 
and anti-CarP tests could be applied simultaneously 
(favoring sensitivity) or sequentially (favoring speci-
ficity). In fact, several studies report that combined 
laboratory tests (anti-CCP, RF, and anti-CarP) outper-
form individual tests to diagnose RA30. Thus, our re-
sults of the combination of both tests may be rele-
vant in different clinical scenarios regarding RA 
diagnosis and treatment and particularly in seroneg-
ative RA. Implementation of these tests in the public 
health institutions in Mexico is a pending necessity 
that would allow for early identification of RA pa-
tients in the early stages of the disease as well as 

high-risk individuals. Further studies should address 
the cost-benefit of using CCP and CarP tests to im-
prove outcomes and limit disability in these high-risk 
groups.

The current study had several limitations. It was a 
cross-sectional study with heterogeneous age and 
gender proportions between groups. The sample size 
of the eRA group was also small.

In conclusion, anti-CCP antibodies are more prevalent 
than anti-CarP antiobodies in Mexican patients with 
RA. Anti-CCP is strongly associated with RA and may 
also identify FstD at risk of developing RA. The anti-
CCP test is more sensitive for the diagnosis of RA 
than the anti-CarP test, but the anti-CarP test is more 
specific. Both tests can be utilized in parallel and se-
ries, improving their diagnostic value. Both anti-CCP 
and anti-CarP could be used routinely in medical prac-
tice, to enhance diagnostic accuracy and thus facili-
tate timely treatment decisions.

Table 4. Odds ratio for the rheumatoid arthritis and healthy merged groups

Variable RA (%) Healthy (%) Total (%) Statistic

anti-CarP (+) 32 (71.1) 13 (28.9) 45 (100) OR = 11.07
95% CI = 5.4, 22.8

p = 1.625e-13

anti-CarP (−) 44 (18.2) 198 (81.8) 242 (100)

Total 76 (26.5) 211 (73.5) 287 (100)

anti-CCP (+) 65 (65) 35 (35) 100 (100) OR = 29.7
95% CI = 14.2,61.9

p ≤ 2.2e-16

anti-CCP (−) 11 (5.9) 176 (94.1) 187 (100)

Total 76 (26.5) 211 (73.5) 287 (100)

CI: confidence interval; OR: odds ratio.

Table 3. Individuals with positive and negative results to anti-CarP and anti-CCP tests antibodies and their OR compared to the 
healthy group

Test LsRA  
(n = 58)

eRA  
(n = 18)

FstD  
(n = 157)

Healthy  
(n = 54)

LsRA-healthy OR  
(95% CI)

eRA-healthy OR  
(95% CI)

FstD-healthy OR  
(95% CI)

anti-CCP + 51 14 33 2 189.42  
(37.55, 955.51)

91  
(15.08, 548.89)

6.9  
(1.60, 29.90)

anti-CCP − 7 4 124 52

anti-CarP + 25 7 8 5 7.42  
(2.58, 21.35)

6.236  
(1.66, 23.36)

0.53  
(0.16, 1.68)

anti-CarP − 33 11 149 49

CI: confidence interval; OR: odds ratio; LsRA: long-standing rheumatoid arthritis; eRA: early rheumatoid arthritis; FstD: first-degree relatives.
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