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A Study on the Measurement of Anti-Cyclic Citrullinated Peptide (Anti-CCP)

Seol Seo
Deparment of Clinical Pathology, Daegu Health College, Daegu 702-722, Korea

This study was carried out to review and evaluate anti-CCP ELISA assay for diagnostic in RA patients from
an early arthritis clinic (EAC). The subjects were obtained from patients visiting the outpatient clinic of the
Dept. of Rhumatology med.of P hospital in Daegu, during 6 months from July 1, 2006 to December 31,
2006. The subjects were 140 cases : 80 cases from RA patients (60 women and 20 men; mean age 58 years;
range, 32-68 years) confirmed by clinical diagnostic. 39 cases of these RA patients were classified as having
early RA (EAC). 50 cases (non-RA) did not fulfill the criteria for RA, and 10 cases were from healthy
individuals. We performed the analysis with solid phase-ELISA method (ETI-max3000, Diasorin; Italy) for
anti-CCP and Nephelometry assay (Roche/Hitachi 902 analyzer; USA) for RF. The results obtained were
summarized as follows ; anti-CCP ELISA is more specific than RF Nephelometry assay (specificity 94% vs
90%) to diagnose RA patients with suspected EAC (early arthritis clinic). The combination test “anti-CCP
and RF" had a very high specificity (specificity 98.3%, PPV; RA group 96%, EAC 95%), the difference was
statistically significant (p<0.05). Anti-CCP ELISA had more sensitivity in EAC (Early arthritis clinic) patients
than chronic RA patients (sensitivity 64% vs 24%, respectively), anti-CCP of RA group and EAC group was
more specific than RF (anti-CCP PPV; 92%, 89% vs 89%, 81% respectively), the difference was statistically
significant (p<0.05). The difference of antibody concetration between anti-CCP and RF for RA and the
control group is statistically significant (p<0.05). In conclusion, anti-CCP ELISA testing may be useful if
performed concomitantly with RF Nephelometry assay to diagnose RA patients with suspected EAC (early
arthritis clinic).
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Table 1. Measuring method and reference range of analysed meterials in this study

Measuring method analysed meterials

reference range expected values

ELISA anti-CCP

Nephelometry RF

0~300 U/mL < 15 UmL

7~130 TU/mL < 14 TU/mL

Abs, 8ol A S50 A= 124 22 A
$HE FHHEA A A i3] AR ol 27
ARE AREHI Sl RAS EASHA FAA RF
(Rheumatoid Factor)2] IgM2 RA 3Fz}2] 60 ~80%0i A
LRE 2R 7P dubEel a2olnh o3 RF 84
O At AgAen), RaSat FelA
A7 2@3HE AT Ho} RA AW A SolHolAE ¢
CHBarland$} Lipstein, 1996). 2181} RFY] $& Eo]A
ol BT830 9 RFE RA 239 83 32
e E I . wEA RA X Sol=7t =
o g EA4% A9 Bayel aTHw gtk £
APF(anti perinuclear factor)2} AKA(anti keratin antibody)
GA7E RAS] T3l WS SolZel GA2 Aol o3
ATHSebbag 5, 1995).
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AHAYP)eZ S 571 Y 3
sk A%E FAAES ASA R
49l ool gt A3t BEol Yo

uwEsE garsel 2AY

FHZoe 53 opuiAt AEE-IS
HEe}o] =(citrullinated peptide)E ©]-&3F anti-CCP(cyclic
citrullinated peptide)S Z73l= ELISA o] 7jt= o
AREEIL Rlom o] e o]go] FIHBkAL oAl
W MR A3 sfo] et 7] RA T
&3tk A7 R e} 3 anti-CCP AN Fwlel
/%ol Yehr] dxlel wE]ddde] @
A dSE  don 7] #dd SAjol] gk Aol
A ol5 &8 40~70%°14] anti-CCP 3|7} 224 5 9L
e A7HIE IrkSimon 5, 1993; Sebbag 5, 1995
Schellekens &, 1998; Schellekens 5, 2000).

ool ¥l RA X7] Aol ELISA S o83
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anti-CCP 3] 2 Nephelometry assay=S ©]-8-3F RF(Rheumatoid
Factor) AAM] 84S gotriial o] AFE 333
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I. M=

20061 795E 129714 9] oA P
B FrleE 2y ge] yods 32 5 FrlEaaEd
WA EF(Amett 5, 1988) 2 AR FF o2 81
RA(Rheumatoid arthritis) 22} 8074 2}
Ao F SRl Bkl EAk 201,
o] 584, W] 32~6849 EEE
H(48.7%) & Z7IRAE AGHATE oL
Non-RA A& Ae)l Also]H, 108
gl Yo, Al Ad A7) 59 715" AARIE}
A o] & H AT

2. Y

Anti-CCP 3} 2748 solid phase- ELISAH(ETI-max3000,
Diasorin, Italy)©.Z RF 372 Nephelometric assay
(Roche/Hitachi 902 analyzer, USA)E &A1&}t 7 =

Aol W Z9 2 /A E et 2THTable 1).
AR AAE QNS 29 Assen 3, A4,

p=! T
$8, AT 79 8 39S A8 ggch aae 39
BT ZA AL A% A k2 2Rstel 2-8C
oIN B F 32 ool AHEE ALk
T A e AEES 1) A0 ABY BAS

YA iz FAE 0|83t intraassay= A 103,
interassay© 23] 727} 1004 ARSI T 2159 FAA
%S SPSSWIN(Version 10.0) SAZZ 138 0] &3}
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Table 2. Distribution anti-CCP in RA patients and control group

Group/Discription* Total anti-CCP(+) anti-CCP(-) speSilflir:iis’l(%)
RA 80 35 45 56
non-RA 50 3 47 94

SS 4 0 4 100

SLE 6 1 5 83

AITD 5 1 4 80

Lyme 8 1 7 88

Gout 10 0 10 100

VD 2 0 2 100

Cancer 2 0 2 100

AS 13 0 13 100
Health group 10 0 10 100
Total 140 38 102 73

* RA, rheumatoid arthritis; SS, Sjogren’s syndrome; SLE, Systemic lupus erythematosus; AITD, Autoimmune thyroid disease; VD,

viral disease; AS, Ankylosing spondylitis

Table 3. Frequency of anti-CCP reactive in RA patients and Non RA group

Group n anti-CCP(+) anti-CCP(-) p value
RA-patient 80 35 45
EAC* 39 25 14
p<0.05
chronic RA 41 10 31
Non-RA 50 3 47

* EAC, early arthritis clinic
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357(43.8%)
(56.2%)2  anti-CCP S-4©] ATt
gZ27(60%8) & non-RAZSZN50%)>  Sjogren’s
syndrome(4%), SLE(6™), AITD(5%), Lyme(8%),
gout(10%), viral disease(2%), cancer(2%), Ankylosing
spondylitis(137) 2.2 FAE o1 o] 3§(5% ; SLE 1
9, AITD 1%, Lyme& 3 19)°] anti-CCP ¥AHH-g-o=
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Yepgon Az YeEA egkth ELISA
Hol anti-CCPO] 472 Solde 94%=E =4 Yebst
t}. "hHo] RA ASAE= 56%= LFEFSTHTable 2).

RA 3HA480%)Y EAC 39% = anti-CCP(+) 259
(64%), anti-CCP(—) 14™(36%)°] 3L chronic RA 419
Z anti-CCP(+) 10%8(24%), anti-CCP(—) 31%8(76%) ©]}
T} anti-CCP /gl gk RA Z3 A9 WAde
44%= o} EAC 419 RITHIL 64%= =74 UE
%o ™ EAC 3217} Chronic RA ARt} anti-CCP(+)ol]
g WRAEE E=A YERTh o€ anti-CCP ¥H-&-7
EAC Atolol]l 9lo EAHCZE §9 3 tHp<0.05).
anti-CCP 5/32] Non-RA A% J 4 Fo|Ad2 94%=Z
=7 YER o™ anti-CCP A -39} vo], ¥ Afo]
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Table 4. Antibody concentration of Anti-CCP and RF in RA patients and control group

group n A(};J/Sn(}il)'* Meseuredrange n A(?Uigi)* Meseuredrange
RA anti-CCP(+) 35 88.7+58.8 17-220 RF(+) 48 36.9+24.3 15-110
(0=80)  anti-CCP(-) 45 9.542.7 4-14 RF(-) 32 9.842.1 5-13
control  anti-CCP(+) 3 36.3+26.5 20-67 RF(+) 6 19.6+7.6 11-35
(0=60)  anti-CCP(-) 57 8.542.3 4-13 RF(-) 54 10.242.1 5-13
* Ab Con : antibody concentration

Table 5. Test result of intra and inter-assay according to antibody concentration

intra assay

inter assay

method sample
Mean SD CV(%) Mean SD CV(%)
control 1 (U/mL) 29.7 0.67 2.27 30.0 1.145 3.825
ELISA
control 2 (U/mL) 200.9 2.07 1.03 200.5 2.09 1.07
control 1 (IU/mL) 30 0.94 3.14 30.05 1.21 4.05
Nephelometry
control 2 (IU/mL) 49.3 1.05 2.14 50.85 1.645 3.245
= o] I tK(Table 3). A Yebtth RA group¥ control group®l| 4] anti-CCP£}
RAZA} 807 5 anti-CCP(H)®Ab= 3578(44%), B3t IgM-RF Apele] wditAlo] we o3t Apol& HAA

.
%
N

15 =(U/mL)= 88.7+58.8, 9] 17~220 U/mLo] %]
anti-CCP(—)3A= 459 (56%), Bt A5 5=(U/MmL)
9.5+2.7, W= 4~14°]Ath. Non-RA A3} 509
anti-CCP(+)%] AITDZH A= Al 527} 67 U/mLE
=7 e o™ RAZSIE 7HA 1 QAT o& A 3
527t A UEbsth

iz 60% F anti-CCP(+)> 39
(U/mL)E 36.3+£26.5, anti-CCP(—)& 57
(U/mL)= 8.5+2.3 M= 4~130] Tk
RE(HEAFE  4878(60%),
36.9+24.3, WSE 15-110 IU/MmMLOIY
327(40%), i FAFE(IU/mML)E 9.8+2.1, 9= 5~
13 o]tk
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2T 60 F RF(H)S 6%, F FAF=IU/MmL)=
19.6£7.6, RF(—)< 549, ¢ FAFZ(U/mL)=

102+2.1 W= 5~130%th o]5 6WY RF(+) & &

AITD ZF9Ae] A% 57} 35 [UmMLE %4 VeSS
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THp<0.05)(Table 4).
= w2

intra-assay2] Z} control -

AEA v A ELISAH
SEE HTA|(U/mL)

L

x| =

3 22}

o 1=
29.7, 200.9, SD= 22} 0.67, 2.07, CV(%)= 2.27, 1.03
o]l inter assay®] 7+ control-5FX=% HX|(U/mL)=
7}7} 30,0, 200.5, SDE ZH2E 1.145, 2.09, CV(%)E 3.825,
1.07°]t}. NephelometricH intra-assay®] Z; control-&
=9 HTXIUmL)= 42 30.0, 49.3, SD= Z+Z} 0.94,
1.05, CV(%)< 3.14, 2.14°] %11 inter assay2] Z+ control-
ol PEA(IUmL)E 212t 30.05, 50.85, SDE 747}

L
L

sz
1.21, 1.645, CV(%)E 4.05, 3.2450|0th. Z4HY A
CV(%) W+ intra assayv 1.03~3.14%, inter assay—
1.07~4.05%°] A THTable 5).

RF prevalences 2 W IgM-RF Y432 RA $Hxjol| A 48
H(60.0%), controllA 69 (10%) EACTIA 269
(67%)°]1 31Tt wehA] RAT 60%, EACT 67% ,
E-°]=+ Control 714 90%°] A Th. RA(+) group(80)
% anti-CCP, RFBAI 9| A 28 (35%)& & tf Aol
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Table 6. Test results for the anti-CCP

and the RF in RA patients and control group

RA(+) control EAC(*)
n=80 n=60 n=39
n % n % n %
) RF(+) 28 35 1 1.7 21 54
anti-CCP(+)
RF(-) 7 8.8 2 33 4 10.2
) RF(+) 20 25 5 83 5 12.8
anti-CCP(-)
RF(-) 25 31.2 52 86.7 9 23
* EAC : RA patients from an early arthritis clinic
Table 7. Test characteristics of sera from RA and control group
sensitivity(%) specificity PPV(%)*
RA-group EAC (%) RA group EAC
anti-CCP 44 64 94 92 89 p<0.05
RF 60 67 90 89 81
anti-CCP or RF 69 77 86.7 79 56
anti-CCP and RF 35 54 98.3 96 95 p<0.05

* PPV(%) ; positive predictive value

77(8.8%)=> anti-CCPYF FAJ o]
= 209(25.0%), & oF 54
) Z7(60™)9] anti-CCP, RE A4 1%8(1.7%)
o} oAdolm, 27(3.3%)S anti-CCPYF %A o] 3]Th
RFTH A1 95 5H(B8.3%), o 249 4%
274(86.7%)°]1 A TE RA(+) group(80™8)% EAC(early
arthritis clinic) A= 3978(49%)°]™ ©]F anti-CCP, RF
TANA 217%(54%)e = o FdolH, 49(10.2%)
anti-CCPYF /dolqlth. Egk RFRF <1 A9 519
(12.8%), & T 2491 7%= 9%(23%)°]AtKTable 6).

anti-CCP, RF2] “JZ.}E, A7 vl RFE
anti-CCPX.th (60%9} 44%), Eol =& Wk
th90%2} 94%) anti-CCP and RF &7 #4] =12 w9
Eo]% & anti-CCP(94%), IgM-RF(90%) 2tz B2 AW o}
98.3%2 Z7} H. o RAZFAFE EACHA] w9 o)
o)L PPVE Z+2} 96%, 95% % BAH 02§93
THP<0.05).

12]31 RA-group 2 EAC group?] anti-CCP9|
PPV 212} 92%, 89%E IgM-RF 89%, 81%K.t} #=¢kar

$1=8
+ 735 25931 2%)01
o

oo 32 ox

]

Eolx

UNAE7F =5
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A SAH SR A THP<0.05)(Table 7).

2

RAZ S w2 VA4S 7H AFAI7E 28 4
F ggEolea ok
factor(APF)$} antikeratin antibody(AKA)= RA & 3%
A2 AREE )R AL QITh APFE AR 7735 ehe] 9
keratinocyte ol Sl= 1A 8kar
AKAE 17 x®I9 filaggrin® acidic-neutral
isoform¥} F A =33W (pro)filaggrin®] ThFSH 413
HE dAgth o5 3 ﬂt "_rLﬂ A ES} F AE
HHEZE o]&
U mo
T E] A J‘Z} L)
ol w2 sl A#A ofFHzol o
|57 AeHH o] tiSerre
1996; Jung 5, 2002).
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HZ ol F FAEY Fdo] AE Azl HHH
7t filamentol] FHE AN F1] 9 filaggrin©. = &
E Al (Sebbag 5, 1995) Algre]l FAFHEAEO

keratohyaline Z}54 Qo] £33} profilaggrin proteoly-
ticallystAl M3 &3}k &< filaggrin subunits® H T
Hlo ao]”’ﬁ}ﬂ‘ﬂ a2 PADY 93f citrulline.E A3k
= AT AT ukeslE A Eo] RA
o] ZA|o] W& ATt (Schellekens 5, 1998) o=
}A 7} anti-CCP(cyclic citrullin  peptide)°]t}.  #-&

anti-CCP &7} 71 H9S woe A= 50~70%,
5ol 98%E RIAE7}F Yol FA7} HA oy HTd=
U7 4AE 24 anti-CCP &7} /s o] =&
A% Sold A HaEa FAlelth

o]5 &A|Ql anti-CCP(cyclic citrullin peptide)= RA
thol] SolFoln ol A=
48%, 5O1% 96%)°l g ¢ s &
HIE 3 9O m(Schellekens 5, 2000) oE B AT A
9] RA At 8019 ATA W E 44%, Eol% 94%
oF Blwg w v HoF=A0h

E3 anti-CCP FA, 73 ZA Abole] g Aol

7} 9lem RA AT anti-CCP FAHAN(HT
88.7+58.8 UmL)= &/ A A(B ¢ 9.5£2.7 U/mL)®t} 3
A& =7t =4 vetstth o= E(2001)q
ATHI AZ RA anti-CCP(+) #A 3
(1100+764 units), RA anti-CCP(—) ¥} 3
(7.6£6.7 units), control Y7 X](6.8+5.1 units)°l A=
3 A7E HAt 2 Oﬂ?al RA 32t 807 F 359
(44.4%)0] anti-CCPE/30] QL W9 TEE0]%.0™ RA
group} control group®l|A] antl-CCP@r IgM-RF A}o]9] &
=g B frolgk AolE EATHp<0.05).

Anti-CCP &% 9] ELISA H¥} RF %92 Nephelo-
metric assay Sl W2 A HA vl o)A ELISA
H intra-assay2] Z+ control(1,2), CV(%)= 2.27, 1.03°]%1
I inter assay?] CV(%)T 3.825, 1.07°]th. Nephelo-
metry intra-assay2] Z} control(1,2), CV(%)<= 3.14, 2.14
o]l inter assay2] CV(%)= 4.05, 3.2450|30th =AW
o] AA CV(%) W$I< intra assay= 1.03~3.14%, inter
assay= 1.07~4.05%0]0 o1 F Wi 7hol| f-2o]3k 2]
= $AH Anti-CCP A= F{rle|a#dd AL FA4bo]

- o

L

0°" e
ox!
=

o)
A

%3171913F ELISA test(( 7=
3 |

ol X%

SR
U= BH=

Nicola Bizzaro
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Uehiy] sdRel) ve Bade) e 6% @ 5 9
or} 27] BAGBA) B A7 ol B 40
~70%°A4] anti-CCP A7} HAE A= Hux U}

(Bathon 5, 2000). ©|& ZAI+= synoval T2
citrullination®} ©]E9] citrullinated &l dist A2
A Aol 27AI71d AlFE e AE et
EZ RA 27IXIEE A% A5 BEAS g A
o] A= Y EF7IHH anti-CCPYA 7]+o] Bl
(Visser 5, 2002)% 7= 2™ anti-CCP A& RAZ
717 o]8&d 4 Q= EAAZ erosive RAS} non

ol o

erosive RA Afole] 1 U= FL GAE 7HA
T QdoE A7 BaE Jdtk(Kroot 5, 2000). & 7o)
A anti-CCP Aol thd RA F3a AA 9 Wz
44%2 SO EAC 3] RIZHS 64%= =7 YEL
%o anti-CCP ¥H8-3} early-RA(EAC) Akolol] Qo]
ofgk TAZE AATHP<0.05).

Anti-CCP, IgM-RF9] 7%, A7} Blalof A
IgM-RF+= anti-CCPR.U}F WIZF=7} 231(60%9} 44%), 5

o= SEAUTHI0%} 94%). °]= TE HIl(Bizzaro %,

o[[‘

2 o]

ol

2001)<] 73&}9}}_ gxete AFS Btk  tt 3
24 HAS W 5°|%=E anti-CCP(94%), IgM-RF

(90%) 747% B AWt} 083%E 571 H9.o RA 2
A 2 EAC AALe] w5~ So]# 0|03 PPVE 242} 96%,
95%= FAX 2 et th(P<0.05). 12|31 RA-group
2 EAC group?] anti-CCP PPVE Z}Z} 92%, 89%%E
IgM-RF 89%, 81%K. T} E3ta 9] EAH o2 F935}
A THP<0.05). ©]oll tha} anti-CCP ¥H8-7} EAC Alo]<] <]
ul & ATA-L Schellekens 5(2000)2] 3R 310 A
EAC RA ¥41¢] PPV anti-CCP(84%), IgM -RF(74%),
Anti-CCP and RF(91%)°] %13 &©|%=+ anti-CCP and RF
(98%)E & A7 AAH} v e FAE HAth
anti-CCP A 59} vo], A4 Alel= #EA o] il
o anti-CCP ¥/<1 A= anti-CCP +/4%1 xRt
WA E Ao 93t E4do] B Azt Hik AN
THQuinn 5, 2001). BIS 7t=e} So|=7} bEXgtE o
-89 citrullinated 9 A-peptide -2 RA AF7}FHA|
o] 3l anti-CCPo &3] Q12 = AH o] et Ar=
citrullinated &¢1°] RA Z71F 93} prognosisol] F 2.3+

YL Bk AL Judda B 5 9
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