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Usefulness of Anti-Cyclic Citrullinated Peptide Antibodies (Anti-CCP)

for the Diagnosis of Rheumnatoid Arthritis

Chinami ARAKT*1, Nobuhide HAYASHI, PhD*2, Masako MORTYAMA™*?,
Sahoko MORINOBU, MD*4, Masahiko MUKAI*S, Masahiro KOSHIBA, MD, PhD*6,
Seiji KAWANQ, MD, PhD*7 and Shunichi KUMAGAI, MD, PhD8

Rheumatoid factor (RF) has been commonly used as a marker of rheumatoid arthritis (RA). RF can be
detected in 60~80% of RA patients, but the specificity is low against other rheumatic diseases patients. We
evaluated the diagnostic accuracy of anti-cyclic citrullinated peptide antibody (anti-CCP), a new diagnostic
test for RA. Anti-CCP demonstrated higher sensitivity (81.0%) and specificity (92.4%). By the receiver
operating characteristic (ROC) curve analysis, anti-CCP was superior to other markers (ie. RF, CARF, IgG-
'RF, and MMP-3). In early RA patients (RA patients who had had disease symptoms for <2 years), sensi-
tivity was 68.8%. Positivities of anti-CCP in RA patients became higher as the advance of stage defined by

the Steinbrocker classification.
We concluded that anti-CCP is a very valuable tool for the diagnosis of RA. Moreover, anti-CCP is a use-

ful for finding RA of recent onset.
[Rinsho Byori 52 : 966~972, 2004 ]

*1Department of Clinical Laboratory, Kobe University Hospital, Kobe 650-0017

[Key Words] anti-cyclic citrullinated peptide antibodies (J; CCP #U{£), rheumatoid arthritis (Bffi U &7~ ),
rheumnatoid factor (Y 7= b4 F[EHF), receiver operating characteristic curve analysis (ROC 45#7)
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Figure 1 Levels of anti-CCP in various rheumatic disease patients.

Table 1 Sensitivity and specificity of RF, IgG-RF, CARF, MMP-3 and anti-CCP in RA

RA anti-CCP RF CARF

Sensitivity 81.0 69.6 75.9
Specificity 924 77.1* 68.6*

(%)
IgGRF MMP-3
27.8*% 69.6*
87.6 42.9*

non-RAIZBITAHEEICE VT, HLCCP ik
TiL 92.4% & IgG-RF # < fthodo~—H—iZtedz L
THEICEETH »72(p<0.002),
D. ROCHHFICE DDy bATEDEE & b

I—h—L DL

RA # K HE¥, non-RA 2##HBIEE LT, ROC 4%
WEITWILCCPHED S v P A 7D ETEEIT-
7= (Fig. 2), Rebili¥lied v b4 7% 7.8 U/ml (1%
B 81.0%, FPEE 952%) T, RETHATICLE Y v
AT S0U/mM O IR LTIl &b,
7w bAZESOU/mlZEUNCRRE STz (R
£ 81.0%, FFRIE 93.3%), WiZHi CCP ik & o
v —H—L O E{T>7- (Fig. 3). H CCP ftikd
g L& BIZArfE L, ROC gh# T &K (AUC)
I+#1 CCP #1114 0.909, RF 0.754, CARF 0.793, IgG-
RF 0.688, MMP-3 0.650 &, #ii CCP #iikizftho -~
—A—EL VD EEIZEMET(P<009), RADERR
e LT CCPRENRLENRTWA Z Laibh

=7,

—568—

*p < 0.05 (Compared with anti-CCP)
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Figure 2 Evaluation of cut off values of anti-

CCP when used to discriminate he-
tween the patients with RA and those
with other rheumatic diseases.
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Figure 3 Receiver operating characteristic curves of RF, IgG-RF, CARF, and anti-CCP when used to dis-
criminate between the patients with RA and those with other rheumatic diseases.
AUC: the Areas under the curve.

Table 2 Sensitivity of RF, IgG-RF, CARF, MMP-3 and anti-CCP in Non-early RA and Early RA

(%)
Early RA(n=16) Non-early RA{(n=63)
anti-CCP 68.8 84,1
RF 56.3 73.0
CARF 75.0 76.2
IeG-RF 438 23.8%
MMP-3 75.0 68.3*

*p< 0,05 (Compared with anti-CCP)
Early RA; RA patients who had had disease symptoms for <2years,
Non-early RA; RA patients who had had disease symptoms for >2 years.

E. RA TORELHE F. AT -8B 5 CCPHRAD
RA 79 fBli >\ T, RIE 2 ERFHOERY RA 16 fl PRt

L, BIE24ELL O RA 63 &2, THRTHD RABEDAZ A 7Ry R—ORYMAT V54
R %8S U 7= (Table 2}, U CCP HifEDRIE 2 & BANZET DI CCPIIEOIBME R A S HMNFET
LL @ RA TOIRE 841%ICH~T, BHRATO  Hhot- 66 fllz 2 TR~ (Fig. 4), AT —
BRI 688% E EFIRBETH -7, £/, BEHRA A I#NL IVHIZ LA SIZ0 - Thi CCP kD
TOHCCPHikE v —h DB TIZCARF B £33 64.3%, 86.9%, 90.9%, 4% L HEIZ LA
L TNMMP-3 ORI 75.0% 5 bFET, THIZIK L7 (p<0.05),

WTHL CCP RO REE IR AR ThH 12,

569 -



—B K A -

p<0.05
100 -

80 -

Positivities of anti-CCP (%)

m v
=2  @=1) (=18

Steinbrocker classification

I
(n=14)

Figure 4 Positivities of anti-CCP in RA patients
distinguished with Steinbrocker classi-
fication.
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