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Diagnostic Significance of Anti-CCP Antibody
in Korean Early Rheumatoid Arthritis

Sung-Hoon Park, Ji-Young Kim, Seong-Kyu Kim,
Jung-Yoon Choe, Sang Kyung Kim*, Im-Hee Shin**

Departments of Internal Medicine, Laboratory Diagnostics*, and Medical Statistics*¥,
School of Medicine, The Catholic University of Daegu, Daegu, Korea

Objective: To identify the sensitivity and specificity of the anti-cyclic citrullinated peptide
antibody (anti-CCP) and rheumatoid factor (RF) in a diagnosis of Korean early rheumatoid
arthritis (RA).

Methods: Two hundred and sixty two patients diagnosed with RA were examined
retrospectively and classified by three groups. A group 1 had a disease duration <24 months,
and group 2 had a duration>24 months, and the third was a group of total patients. The
sensitivity and specificity of the RF and anti-CCP in each group of RA were identified. Patients
of the connective tissue disease other than rheumatoid arthritis were tested with RF and
anti-CCP.

Results: The sensitivity/specificity of RF and the anti-CCP in early RA were 90.4%/68.0%
and 87.5%/89.3%, 91.3%/68.0%, 81.7%/89.3% in each, and 90.4%/68.0% and 84.7%/89.3% in
the total RA patients. The accurate diagnosis rate, which is defined as (number of true positives
plus true negatives)/ the total number of patients), of the RF and anti-CCP was 79.2%/88.4%
in the early RA group, and 79.4% and 89.0% in the total patients group.

Conclusion: Anti-CCP is more specific than RF in diagnosing RA. Although it is not
statistically significant, diagnositc sensitivity of anti-CCP in early RA group is higher than that
of established RA group.

Key Words: Rheumatoid arthritis, Rheumatoid factor, Anti-cyclic citrullinated peptide antibody
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Table 1. Baseline characterisrics of studied patients

Total Male Female Male (age) Female (age) Total (age) : N
Group n n (%) n (%) mean (SD)  mean (SD)  mean (SD) P VAU
1. RA<24 Mo 136 32 23.5) 104 (765) 5078 (12.57) 48.19 (13.65) 48.80 (13.41) 0.341
2. RA>24 Mo 126 18 (14.3) 108 (85.7) 54.28 (12.54) 51.31 (11.74) 51.73 (11.85 0.326
3. Other comnective ) 55 960y 90 (73.8) 4231 (12.12) 4541 (12.87) 4460 (1270) 0237

tissue disease

*Two sample t-test between male and female age
Other connective tissue disease :

3 Adult onset Still’s disease, 8 Behget’s disease, 26 Fibromyalgia syndrome, 9 Gout,

4 Juvenile rheumatoid arthritis, 4 Mixed connective tissue disease, 2 Polymyalgia rheumatica, 51 Palindromic rheumatism,
3 Psoriatic arthritis, 3 Systemic lupus erythematosus, 1 Systemic sclerosis, 8 Undifferentiated connective tissue Disease

Table 2. Comparison of laboratory parameters in each group of patients

Group RF (IU/mL) Positive Anti-CCP (U/mL) Positive CRP (mg/L) ESR (mm)
mean (SD) rate (%) mean (SD) rate (%) mean (SD) mean (SD)
1. RA<24 Mo 148.77 (172.65) 90.44 62.35 (41.29) 87.50 13.81 (23.69) 37.34 (27.87)
2. RA>24 Mo 150.50 (220.08) 91.27 64.30 (42.43) 81.75 14.77 (21.43)  36.94 (29.78)
3. Total RA 149.60 (196.51) 92.36 63.29 (41.77) 84.73 14.27 (22.59) 37.15 (28.57)
4. Other connective
tissue disease (CTD) 35.64 (176.27) 30.33 4.39 (13.75) 9.02 11.86 (49.36)  15.80 (16.39)
AOSD* 18.00 (16.94) 66.67 8.44 (10.62) 33.33 0.30 (0.17) 23.00 (14.80)
BD 6.71 (1.26) 0 0.80 (0.58) 0 1.71 (2.34) 9.13 (7.83)
FMS 16.49 (24.89) 30.77 3.64 (8.17) 11.54 3.82 (7.63) 19.31 (20.00)
Gout 5.96 (1.95) 0 1.78 (1.27) 0 3.66 (7.06) 16.22 (18.35)
JRA* 8.27 (2.71) 25 1.33 (0.53) 0 1.36 (1.57) 3.50 (1.73)
PMR 5.90 (0.57) 0 3.09 (1.75) 0 2.35 (1.34) 13.50 (4.95)
PR* 56.137 (264.99) 35.29 4.68 (15.11) 7.84 2043 (73.87) 13.86 (12.91)
PsA 8.03 (2.29) 33.33 0.97 (1.04) 0 48.67 (57.09)  50.67 (42.16)
SLE* 14.70 (6.78) 100 3.67 (2.37) 33.33 9.00 (9.42) 16.67 (9.29)
SSc 11.90 (-) 100 7.80 (0) 100 7.60 (-) 30.00 (-)
MCTD* 122.25 (212.58) 50 26.13 (49.25) 25 10.90 (13.54)  13.50 (17.00)
UCTD* 22.38 (27.59) 37.50 2.34 (1.46) 12.5 2.95 (5.61) 13.00 (7.48)

*Diseases that can show RF positivity

AOSD: Adult onset Still’s disease, BD: Behget’s disease, FMS: Fibromyalgia syndrome, JRA: Juvenile rheumatoid
arthritis, PMR: Polymyalgia rheumatica, PR: Palindromic rheumatism, PsA: Psoriatic arthritis, SLE: Systemic lupus
erythematosus, SSc: Systemic sclerosis, MCTD: Mixed connective tissue disease, UCTD: Undifferentiated connective

tissue Disease
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Table 3. Comparison of laboratory parameters in each
group of RA patients

RA total RA<24 Mo RA>24 Mo
p-value*
mean (S.D) mean (SD) mean (SD)
RF 149.90 148.77 150.50 0.943
(IU/mL) (196.51) (172.65) (220.08)
CRP 14.27 13.81 14.77 0.732
(mg/L) (22.59) (23.69) (21.43)
ESR 37.15 37.34 36.94 0.912
(mm) (28.57) (27.87) (29.78)
Anti-CCP  63.29 62.35 64.30 0.706
(U/mL) (41.77) 41.29) (42.43)
Age 50.21 48.80 51.73 0.063
(12.74) (13.41) (11.85)

*Two sample ttest between RA <24 Mo and RA >24 Mo.
RF: Rheuamtoid factor, CRP: C-reactive protein, ESR:
Erythrocyte sedimentation rate, Anti-CCP: Anti- cyclic
citrullinated peptide

Table 4. Positive rate of RF and anti-CCP antibody in
each group of RA patients

RA<24 Mo RA>24 Mo RA total
n (%) n (%) n (%)
Anti-CCP (-)
RF (0 10 (7.4) 8 (6.3) 18 (6.9)
RF (+) 7 (5.1) 15 (11.9) 22 (8.4)
Anti-CCP (+)
RF (M) 322 3 (24) 6 (2.3)
RF (+) 116 (85.3) 100 (79.4) 216 (82.4)
Total 136 (100.0) 126 (100.0) 262 (100.0)

Anti-CCP: Anti-cyclic citrullinated peptide, RF: Rheua-
mtoid factor

2~El¥ (adult onset still’s disease, AOSD) 39, H|A|E
" (Behcet’s disease, BD) 8%, Al-f-=3 °§(fibromy-
algia syndrome, FMS) 269, 5% (gout) 9%, Z=o}7]
Frube]l 23 9 (juvenile theumatoid arthritis, JRA) 4
], &3t ZAA| 22 A3 mixed connective tissue dise-
ase, MCTD) 4%, Fwbel 24 chibA] 5% (polym-
yalgia rheumatica, PMR) 2%, AtA FulE]F(palind-
romic rtheumatism, PR) 519, ZAAA 37 (psoriatic
arthritis, PsA) 39, ﬁﬂ%‘i’l’—?—%&_(systemic lupus ery-

thematosus, SLE) 3%, A4 733} (systemic sclerosis,
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Al 3 & 2007 —

Table 5. Sensitivities, specificities and accurate diagnosis
rate of RF and CCP Ab in each group of RA

patients

Sensitivity Specificity ADR
(%) (%) (%)

RA <24 Mo
RF 90.0 68.0 79.2
Anti-CCP 87.5 89.3 88.4
RF or Anti-CCP 92.6 65.6 79.1

RA>24 Mo
RF 91.3 68 79.7
Anti-CCP 81.7 89.3 85.5
RF or Anti-CCP 93.7 65.6 79.6

RA total

RF 90.8 68 79.4
Anti-CCP 84.7 89.3 87.0
RF or Anti-CCP 93.1 65.6 79.3

RF: Rheuamtoid factor, Anti-CCP: Anti-cyclic citrulli-
nated peptide, ADR: Acurate diagnosis rate

SSc) 19, | &3} ZAx| == A 3}(undifferentiated con-
nective tissue disease, UCTD) 8% o]it}.
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Fig 1. Receiver operator characteristics (ROC) curves of
RF and anti-CCP. (A) RA<24 Mo, (B) RA>24
Mo, (C) RA total.
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