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Abstract:

Background: Rheumatoid arthritis is one of the most common autoimmune diseases. Early
diagnosis can prevent side effects and disability. Anti-cyclic citrullinated peptide antibody is
a specific marker to diagnose rheumatoid arthritis. This study was carried out to evaluate the
efficacy of anti-cyclic citrullinated peptide in comparison with rheumatoid factor in
rheumatoid arthritis patients referred to Behshti Hospital of Kashan city during 2006-7.
Materials and Methods: This diagnostic value study was done on 98 randomly selected
rheumatoid arthritis patients and 75 patients with other rheumatic diseases. In this study
rheumatoid factor titer>351U/ml and anti-cyclic citrullinated peptide>6.25 1U/ml were
considered positive.

Results: Anti-cyclic citrullinated peptide compared to rheumatoid factor had a higher
sensitivity (73.5% vs. 69.4%), specificity (88% vs. 84%), positive predictive value (88.9%
vs. 85%), and negative predictive value (71.7% vs. 67.7%) for rheumatoid arthritis. The use
of rheumatoid factor and anti-cyclic citrullinated peptide test together increased the
specificity and positive predictive value for diagnosis of rheumatoid arthritis to 93.3% and
92.4%, respectively. The mean anti-cyclic citrullinated peptide showed a significant
difference in Rheumatoid arthritis (46.8 1U/ml) in comparison to non rheumatoid arthritis
patients (5.3 [U/ml).

Conclusion: Anti-cyclic citrullinated peptide had a better diagnostic value when compared
to rheumatoid factor for detection of rheumatoid arthritis. Also combined use of rheumatoid
factor and anti-cyclic citrullinated peptide had a higher specificity and positive predictive
value than each alone for the diagnosis of rheumatoid arthritis.

Keywords: Rheumatoid arthritis, Rheumatoid factor, Anti-cyclic citrullinated peptide,
Sensitivity and specificity, Predictive value of tests

* Corresponding Author.
Email: zamani-b@kaums.ac.ir
Tel: 0098 361 555 0026

Fax: 0098 361 555 8900 Conflict of Interests: No
Feyz, Journal of Kashan University of Medical Sciences Winter 2010; Vol 13, No 4, Pages 278-284

YVA


http://feyz.kaums.ac.ir/article-1-826-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-11-04 ]

T (5 lass Gasdds o dialg s (SLAs wd (suls (T s (TS (oo

s gileg,

0 ¢ Y Y *)

Sl s ¢ G sn pladE e ol e 0 5 LS e “Jw ol dbs sl Js
o>
olen G565 (2158 51 OIS mp3) pads b Adl o el 355 o e S5l s A5y, o)l idud 9 dile
SIS s Do b adllas ol Bl o le RS obatl el G ad g e Sl A 52k ST 0 S S S
A gladle b WIS aig dgd Obslen 4 sdsSann o Osles 53 digilogy 555U 4 o 4 g o sladity A (3L (S
FOHK U] /N
M b Sl VO 5 A slesy sl 4 N slen WA (55 2 &S Sl a5 550 addllae G G ol T (995 9 Sge
St s 3L (5T 5 Y0 1 iy Aigley, 586 Ol S plsl s g 0dd QL) (Folar jsb 4 &S ALy, <l
IR ECII SR I WISTIN PR VA L 251 S A-SFP A PRCiy
At 33 AL g A 53 M sl (o 53 N/ 65 il gy 5 5B (o 33 VIO i g o (sladin b (3L (ST Sl 1l
Gl 8 S Al e o 5 4 o3 WAV 5 Mo 3 VY it (L3 (35,0 5 deo s AO 5 oy MM St (5L 53,
Lo;3 AV/E 5 A y3 AV 5 4 cdindls oo 4 g o (sladiin A (93 (BT 5 A glag, 5580 55 8 & Gllen St (L5
35m d (he 53 Amls O/F dalis0g 8 53 5 EVA Aigleg, ST Ololen 3 s e sladay A5 3 (BT Kile
P<:/veny)
a5 ) A5l 558U 4 S g e sladiy A (630 (BT by, o5l olen el gt 4 16 AR
4 S St b 3550 5 (S k38 eslimal A glag, 556 5 s few sladty A 3b (BT cad g3 p ST sls my
23 fb oS 4 plaS p

SIS 5 s (S 5 Comlo @iy i gk Ao @b (ST A gly, 5556 S Sly, u 5LT I O3

YWAYAL Slonies DA Dlina o 6 jlod co o 0533 b (o2 ps — (ol aaliad

S A Aoy, om0 4 ObMee 5 Ao ys 00 &S (5,0 4
ao [V s s ol walal 4 538 (ghley 5 dle Ve cSE
Sloys a3 Olallas 55 O Jo)lse falS 5 (6,8 g ) shiia
Wglegs a5l aseis AV] ool 0t AST (g)le 505
355 AR Glaces 5 ~SKS glaslas bl
Bl 3 S [V ] cl 0sn B 15l Kos sla s
=Y Py 93 a8 cmal Sl o 3 ISy, 5 SB g
ol o 53 Milagy S sl 4 e Olslagy o3 VO-AY 3
A5l ol pasts gl dglegy 5 5S ssd e Sute
S35 el K3 5 e 5 Wl 1B 53 5 S ol
VAAA Jlw o MV ] o3 e cmul (Ko 55 G585k,
oS sp A Sy u )l olal glagsb T a5 as KT
- S il 4 e 45 a3 Bda 1) g e sl
a4z (ANt CCP) ady e sladiy ade 1 slagsst
59 m 3 oo\l L e ol 53 [V Y] s S ELISA
ad s fon Sl L5 Lol (ST s e S5l o e

:‘,_Jw o doeiw ¢~Uvﬁ'\-3‘_;ﬁ d@hﬁlﬁ‘ 453‘,3\»}) C,.ljﬂ ‘_;lﬁ:ts

400
W sslen 5l 5l S gl o
@ Olgz p3 s A3 1/0-) a9l S ol pie Sl 395
sdeds plonil COPCORD andllas 55 5 [V—£] el g Yame O
sdss S oIS Ao ys H/YY Olal s OF pand (2 lss baw s
cSaia o i o ie Ol (gl nl ol e [0] !
Sl O g 55 5 Slsiml S0 s55)0 5 By b 55
LS s ede olen cpl [V 3l Juahe (Kl o

ol ol b g 5 BB e 9 S0 b Olyley v g0 jes Jsb

OLBS S 3y pole olEtil oS iy 0283 ( 513 09,8 ()b skl '

OLAS St 3y pole oA S 3y 025kl (513 09,5 ¢ lutaws "

OLBS S 3y pole o8l S 3y 038515 «(555ls3 09,5 bl

OLBIS (S 3y pole o8l cublngs 031 (sagos Cuiblags 9 )T 59,8 (g2 0 ©
OLBIS (St 3y pole oL o gSub g 025kl o guolih JSil 09,5 ¢i 5250 °

soguus ashmgg I

e 3 Olinw Jlowy « S 5y Jlshs 239l B lgl O yioshS (LIS
SFS1000- + AQ 11303)0 SFS) 000 - - P51l
zamani-b@kaums.aC.ir :5y3g)3s)) Cuny

AATY 1lgd Ghyssy A6 AV /VE scadlyys a8

Yva


http://feyz.kaums.ac.ir/article-1-826-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-11-04 ]

A Slagy dgk O)le u 55T s Joolie oy 55T Juade
S ol 2 (S5 gty Ol pmis 5 Adsley, 555U 0y
Golo S S P sileg,; b g 5 ASL alls 1) les Hlgr Sl
35 8 o g Migilag; )T 4 Mis 3558 39 AL g
o A S5 5lgs aisslen 4 M 313 Blages [1YA]
o B ¥ oy T sl Al S s, cm 5T )
s V) 015 0 hSST s 6 gl (G5 V) Sampan 5l |
o $obem (G 0) Sy o T (BT ay0 5 Sl
ool 5 G V) 550 (55 5T Sk sl (5 0)
sdd Al Ll (5leny Com 3 gilogy Lo &S (G5 1) 1550
wl Cold ) il 5l e g Ll Sl el o5 5 Olse 4 o g
SNl S B 5yl Gmios ol )3 Ol lew 48 31 S
Loy 5l gl Al 5 ambiams G b 51 Olslen K315 g0
4 Olylasy g 3 A3 B S il y 3 5 505l pme
P JVCIpIES B P BVPIPRTINK SO JPPRPR IR NPORN L S NP1
(oS 55y, 5556 ANt CCP (sob &1 s » cgzr 05
s 4 ANti CCP s as 433 £ LT ) CRP 4 ESR
S b g ead e e oS 5l esliul Ly 5 ELISA
L5 sl sy 4 =5 RF 5 0IS01 525 Genesis
Thebinding Site 5,3 Lu g odd asle cuS 5 bzl
5 A Fws s 4 ESR cpizmer b adovs SIS iS
ol 53 s 5 SN U141 Ky S 2 o s CRP
ST IUMI 51 miy U gl s lag, 555U 25 andlas
sl 0l a5 e VYO TU/MI ) 2 Anti CCP s
Dlor S ) g bty b 5l ks (550 mer oS
SEPI INfO Jl5ble 5 a5 5 0 5 L1, 5,05 Ll
S99 Sl a5 S I b5l 5,550 SPSS
ANt CCPes 33 JT,LS 5 e 5 e b5 35,0 5
Lot 1 (S Jla b cad g5 2 &S 5w 5o oS RF
by Lol s § gl £dS U  tpbne 3L S
mann- Kolmogorov-smirnov & Levene sl ays—sji

el 455 513 o 5 450 5,5 50 KaAPPA s ,LT 5 Whitney

bl
5T e e WA Jold Slo WY ) 1l 5o
ool N 1 el Slen VO 5 (5550) LS5k,
Sl s e ki B )5 andllas 500 (Wald) WS siley,
055 5 Jw YO-AY iw esgdmme b EVOENO/Y 5590 09

.(P:./\A\) LYY Jle \V=Ar o~ 83 gdee \f LY/¥ENO/Y sals

YA+

OLH\Ken 5 S

-85y 53 ANt CCP s 48 pl a5 b YTV £V 0]
2 i ol Jlaiol 5 55lan SAS 5 550 ) p oS
ol 0ad e Olpe 55 9 [VEVN] widls ds gl o
OIS [IV-V] 25ls Bl (g)len <l 5 Sl b s
Ola s S5 jmsl ol )3 84S SaS fule K Ol gie 4 OF
94l s &S Ol Ken 5 Sckellekens adlas s .5 S esliu
e ploxil (Il 5 SAVO 5 A 5Ly, ol Sl \YE 55y 2
Anti CCP s gl p dao 3 AN (F55 5 do s (A Coslos
5 DUbUCQUOI L 5 45 (5 K5 andllas 53 [VE] A esls 0L
Pl 5 S0 5 sl Sl e Vb (555 5 01,0
Sl a3 AVE (S5 g 5 403 00 Colam (35 Oy 50
Kristing asdtas ;5 [V+] el adis £ 3,155 Anti CCP s
I e R NP S T R SR S S IOV
5y b aslllas [Y0] cmul sls 2,15 S Anti CCP s
35 5 d gl cm 5T Sles WY gy, p S Oy
o ANt CCP s ol 0 5 & 0 ol
3 Sl [TV ] 5,50 Cows 4 o3 AN 1, 0T (S59 5 Ao ys
gl oLl g Cilisee 3ble 3 Anti CCP cus S50
3 S S ANt CCP s (S55 Lo sasnn 5 0n 5 5,158
2 Ml digleg, S il g el 55 & sl
SooliS Ol bl K5 5 gaS Ol 0 53 o plomil Slalllas
"ol 5o 8 GLABS g p el ge Coesl 4 ax g Ll o
sotiia 4 andlle ol )l 3 gy Cd ol (SRS 251 sl
olen 4y N Oyl 53 ANt CCP s ST s
Ol sl 5 5lass olSleys 4 oS anxl o A gilagy Su
Olys 5 padeid )2 5 o S O g QLIS iy g

o3l OF 31 A5 5l gy 550 solem Sbs 35505 5 5335

=

by 95 9 8190
3,50 3 B ASb o SRS ) & 51 andlas ol
23 35 90 Olslay glpedSy 5 4 (dolas anl o by aslllas
53 aoledd Sbl ate dgd Ol jley s55Lgs oKbs
ds gl T 4 N lew A Jold Hle WVF addllas o
(M) a3 gilegy Su iyl 51 b oamilagy slo VO 5 (5 50)
oL, 4 VWA ols il L5 VYAG ol (g5 s 5l &S
i 2o 50 Kid gad dnrl gy g Ol jley (S5 ey,
LSS ol (5585 Lass ool alfcin (slasbme Gb 8 551 3
el d U a3 o )l (o2& Ki5) (ACR)

3 AJ\.Q..: |\\‘ a)}bl\“/\/\ bt“‘“jlu‘é?’ P LIY


http://feyz.kaums.ac.ir/article-1-826-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-11-04 ]

w gy 45 g3k (ST s G )

IU/M ANt CCP s il ppizmas (P<e/4001)
Jald oy =5 55 9 V/V=-0vo TU/MI esgimee Ly £VAZVA Y
s /A=Y TU/MI o3 g0 ea L o/rEA UM
5 S ol 2500 (S (ol Ol (P<e/evv)
2 ANt CCP 5 asgleg, 5585 s (i ,L51 335
58 9 ) ol dgdr o A sk, a0 Golen At
o 0L 55 ANt CCP 5 wssbey; 586 glacas Slsl 5

sl 0k 0313 OLES Y ol Jgd 53 A glag, i,

e ol A DL 31 (Ao y3 V0/Y) S N e
VU dald 09,8 53 5 05 (dao 3 AVA) LB A 53,0 A3l
oNile iz g 05 (Aeays YAIY) a5 08 5 50 (Aesys YV/Y) i
Jlo 08V A3 by S 5T 4 OLMe 55 (s)lew s Jsb
Sl b 09,5 lm 5 Jlw 80 L5 ola ¥ asgdome 55
5 Jlw Y4 L5 ol Y engdoee b g Jlw £/ 0/ w55y,
RF s &80 asgibog, oo 5yl 05,5 5 .(P=o/A1Y)
055 53 5 VA=Y TU/MI o3 gumes b 0V/¥E ¥/0 [U/MI

59m 0 =¥ /8 TUMI o5 gamee L ¥e/aE¥YN TU/MI aals

oKl 4 odeSant o Ol 53 S 5lesy o 5T Lasnis 53 ANt CCP, (RF) o sles, 586 s 11 aslie =) ol Jsr

YYAO —AT Gl JL.«J;QLL\SMWQUMJL%{ S5l

b et
e ot 251 e ol A5 Sns ol i gl
(NPV) (PPV) (specificity)  (sengitivity)
7% A0 At 14/¢ RF
AN M/A M vr/o Anti CCP
To/s qy/s ar/v A Anti CCP , RF
vo/ INZA VAV A Anti CCP L. RF

G3Pless oBiless a oduSanr o A3 lasy o 50T w 0L s A3 5lass 556 4 Cond AN CCP S5l 3 w55 =Y ol dsir

WWAO A1 sladle b OLalS i dgd Olimslews

RF
(hoy2) i (hoys) i (aye) sl AU CCP
(V¥/0) VY (QRVADRR! Ay Sk
(Yvo) v (V4/6) V4 (708 o
[CEEDATA (VAR (4/8) A g
Kappa: +/60\

o=l 05 48 uib dolas O g 4 olKils 4 ediS anl
O lSen 5 US aadllas 5o Ll .ol 03 5 o 508 olallan
a5 KL ,5 Olaays comw oS ool S wSgleg, Co gl
o andllae amy Comad 45 [YE] s B 5,058 Ao s WY (s g
3 eslil 31 3l AT S e Cds ol ils (g 5ol lde
2 Ol L s adiglagy o il 4 (SKils K5 Olyley
$3b BT 51 Sl 5 b 5 A5 5lgs a5l solen sl Jol 0
4 Mo Ol by 5 oslial cpl by A3l 5 8 i gl 0 o
s Slallae 53 g)lew Sglite Do b b A5y, 2 550

A5 ANt CCP s ojlins lacamlas 5 s Kl o0

£ 5l VW 0595 [NYAA Olieme [ s aolibeas

1 Golan a3 sl DL ol anllas

A glegy 5586 cwd 4 Cod ANl CCP s cas gles,
M) S5 (a3 W8 Jolis 53 Ao )3 VI/0) Colos
Ao ;s M/A) cze bl a5, (Ao ys AL Blae s do s
Bls 55 s s VYY) e (ol 555l 5 (Ao ys AD Blas s
s Hayashi adlas .ol jls) o 5 (5 2ims (des 3 WY
VAl ds sy, L5 s Anti CCP el Kumagai
Ol)Sen 5 Sauerland aslas s 5 o3 VAN 5 dw s
o s WY g s VE S5 an ) ol g ol Cowles
OF Jmds sl Lo andllas b G315 55 48 [YFYY] Wlos S 5,18

s A gy, ST ek w ki O jlew 5 sl Ll

YAN


http://feyz.kaums.ac.ir/article-1-826-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-11-04 ]

S K s 558 diglegs il L e Dl Olgy
S a5 1 L asdlae js ANti CCP sl (S555 415 o0
3m MLS Dl sy adllas ol o (sl 31 31 aslisal et
Iyl of 31 51 cemd Oladlas 4l 53 45 500 3 ool
sl s S 31 aslizal lesls o LS (Il SalS 513l
b s ANt CCP sl (S5 2 5,505 Js b addllas s
s £ wslial p s o sloiaS 51 Ks Sllas 51 55 15
L Ohlen 55 Siw g8y n 5 (asdeds 558 oS
Sl a a5 L men [FOY ] diBlign sag5
Sl S pad el L il 3 (S5 5 @315 s
sds £ GbLie 1505 4 o (Ao 3 /YY) WS 5lag; u
SN g S5 3 9315 Sl 2l ol ySKmn [0] !
0dm3 S 5 Ok 3 ANti CCP slasb 5151 0sls 0L s
a sl Solen RS g &S Soe 53 b addllas s il
9 S5l 5SS Cas 3 pp Dlojer D3 ute A giley,
D3 5 Sns o 8 Hp padis S Olge 4 Anti CCP
AF/F 5 a) codls dalgs loslallgh 5 YU cote (g L
SO o) 5 ol Jlie 55 (Jy (dee)5 AY/E 5 Ao
N0/8 5 A3 WYY i 5 4m) 55 dal g Iy S O ke
555U Olojen (8 o3Ikl i o1, sdiasilis 45 (Ao ys
4 S Mgley; o5, Gasis ;s ANt CCP 5 as sk,
ot alll s Sl e aleS 4 gl 2 g Sl
9 b= Anti CCP 3 w5 5by, 5556 51 Ol jen eslic
2 o[V ] emdls a3 A 5 de WA LS S
LS g Anti CCP s 5 ul,\Kea 5 Schellekens axiks
S [VE] o g dheeys A) e 5l B350 sls IOM w3 by,
ol Antl CCP s uls cpllas Lo aalllas b Ly &
&= Ol g5 s ANET CCP 31 a8 ol ahasm 31 03,05 50 SolS
3 ok i ol 1 Vb Seuy lols 131 05 S yasia
Gl 31 4053 TVY Lo addllan s [F0A] 58 eslisul orlga
e T 55 ANt CCP cazils e A gilog, 5 5SU Cod &S
Sl S Ll e A gilogy 5 S 6 ulul 4S5y
Ey3me it DMARDS) (5 )y s 0438 Jyoas (sla 5,15
ceze ANtl CCP 54y 45 5,500 o cdslad Sl ys JolSL
edas OLi S g o5 S olu 1) (gledkig i (5 hlen Conl S
L Oleys dnkils 1) sl 50 ol g b wrlge 5 25950 obew
slag,ls = g i 5 Sc—wle DMARDS la )l

Y] a8 K5

YAY

OLH\Ken 5 S

S b el S Lo adllae s 2l Cowles (e
3 Sl | 0Bl il Cole b placeS 5 ealinal
o Sy S slg, cm 551 sl = Anti CCP S5,
33 [YNY0] 5,05 Srowew sl 4B, L 4 glacaS glaaasia
5 gy, L6 s Anti CCP (S5, Lee wllas
mandlae 3 o [YV] sl 0l 5,158 Ao gs AV 5 s s A0/8
23 Ol S e e ol8ils 53 O, K00 5 s b b g5 45 gl
AN ANt CCP 85 5 5 sl 4 5 &y 00 VWA L
Jos Ll Slerea Lo addllae b oS [V ] ol 0l (nd A0
ety (a6 lew b cailine Aals 5131 51 eslinul Ll g5 o O
Jds 9 asl (sl 3151 eslinal e 5 asgilegy Sa T b
s ANti CCP (5051l cugr S ¢35 S 5l okl
GENESIS U5l Jous oS 5 01 gy sty aalllan aslie 4
53 Anti CCP s (S35 o JS 53 Ll [YV] ol o oslinu!
Oea s Huang ;5 [\1] ol,Kes 5 Bizzaro wibes b asdlas
Anti CCP 5,5 54 01,)Kan 5 KOCA asdllan ;5 .ail 00 [YA]
aalllae 3 5 Ao )3 A0 5 Ao )3 AV/A s 5 4w RF
Sl 03 ms dmeoy3 A 5 dmsy A8 5 0),LSen 4 Fabien
1 Anti CCP S5 5 50 0l,Ken 5 ChO andllas 5 [¥00¥4]
Solon ga % 53 s osb 4 [ ] el 0ps £ 218 Ao
S[FYIY] A8 o iy o g @i A il 5]
Anti CCP 5 wsls oL ol,%a 5 Van Gaadlen o e «
LS o e 1y a8 gles; a0 olen st Cle i
L (Sl slasys U Ohlan 31 3t al by Y]
bl s 4 S et ANt CCP s (sl)ls obhansl b
pa5= (Ao (Ki3) Ol 51 SadSTHL aalpd b (e
sl Jls g a8 53 (CRP L ESR ull 5 Jeaie
[N S i dSlogy T o 4 Sl K (2L
am M Ol 31 (Ao VW/A) 5 0 5 Loa aalllas o
Ik 355 b aS Wis e e ANt CCP (gl ls < T gizusl
Solont sl oo 5 ol S A3 gilasy o 5T Al (e
olen sizmen Lsls (68 4 5L 5 RSl Wigley, o
753 Lol ad Dlajed Sy 4 Nl 5o A3 Slagy 5]
ol Jolm 03 5 XS Gap 3 S8 s by, lagslen
M 3131 518 K 5 Lo aalllan 3 48 ek DL 1 555 (Dle
s 1 015 S S gl (St 5l ) @
s g e ANt CCP s 5,05 Coomgs gobos 5 KU 5
5 Ps glag,ls e Ol ml 53 edle 4

o ge Ll 5 o DMARDS b baiks s sl 555,58 b (s s !

3 AJ\.Q..: |\\‘ a)}bl\“/\/\ bt“‘“jlu‘é?’ P LIY


http://feyz.kaums.ac.ir/article-1-826-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-11-04 ]

wisladis S (gsb dbi ol 2L

Olays i L g g5 3 &5 (Golo Ddd (s 9 A SLey,

23 ged esliial (ASL o S5 O len

S1o38 9 KIS
Jutbﬁcj_b&,b5lauwl:q;.al{_;.,z;awl
Sl A-Ll}; O,:AU slals é&}; r}.‘& amh ;;..:.h}jg C,.;}bu

.r-_;la-;;;“ dﬂ:).ki K) JS:J ‘.J.Jh:_,u' ESJL.‘. wmﬁ

G R
SHANLE CCP s 4 51 0L bl aalllas s
e ol (5 by e 5 St (55 551 (S (ol
o 1 Bolen pais SIS s digley, 5SS s
250 slacd 5l Olgen esliul 5 o3 Hla, 55 2 Asley,
ORIl e LS 5500 5 S ANt CCP 5 s sk,
Olg=e 4 ANti CCP s 51 015 g0 ol gl 23,5 dal g5 1y

s 5T Ollay 583 5 Fog) aseis 5 ke SHb S

References:

[1] Firestein GS. Rheumatoid arthritis. In: Harris ED, Budd RC, Firestein GS, Genovese MC, Sergent J, Ruddy
S, et al, editors. Kelley's textbook of rheumatology. 7" ed. Philadelphia: Elsevier saunders; 2005. Vol 2. p. 996-
1100.

[2] O'Ddl JR. Rheumatoid arthritis. In: Goldman L, Ausiello D, Arend W, Armitage JO, Clemmons D, Drazen
J, editors. Cecil medicine. 23 ed. Philadelphia: Saunders Elsevier; 2008. p. 2003-14.

[3] Altindis M. A new marker for the diagnosis of rheumatoid arthritis: cyclic citrullinated peptide antibodies
(anti-CCP). Mikrobiyol Bul 2003; 37(4): 313-8.

[4] Raptopoulou A, Sidiropoulos P, Katsouraki M, Boumpas DT. Anti-citrulline antibodies in the diagnosis and
prognosis of rheumatoid arthritis: evolving concepts. Crit Rev Clin Lab Sci 2007; 44(4): 339- 63.

[5] Davatchi F. Rheumatic diseases in the APLAR region. APLAR J Rheumatol 2006; 9: 5-10.

[6] Lipsky PE. Rheumatoid arthritis. In: Fauci AS, Braunwald E, Kasper DL, Hauser SL, editors. Harrison's
principle of internal medicine. 17" ed. New Y ork: McGraw-Hill; 2008. p. 2083- 92.

[7] O'Dell JR. Treating rheumatoid arthritis early, a window of apportunity?. Arthritis Rheum 2002; 46(2):
283- 5.

[8] Visser H, le Cessie S, Vos K, Breedveld FC, Hazes JM. How to diagnose rheumatoid arthritis early: a
prediction model for persistent (erosive) arthritis. Arthritis Rheum 2002; 46(2): 357-65.

[9] Us D, Gulmez D, Hascelik G. Cyclic citrullinated peptide antibodies (anti-CCP) together with some other
parameters used for serologic diagnosis of rheumatoid arthritis. Mikrobiyol Bul 2003; 37(2-3): 163-70.

[10] Dubucquoi S, Solau-Gervais E, Lefranc D, Marguerie L, Sibilia J, Goetz J, et a. Evaluation of anti-
citrullinated filaggrin antibodies as hallmarks for the diagnosis of rheumatic diseases. Ann Rheum Dis 2004;
63(4): 415-9.

[11] Taylor PC, Maini RN. Investigational biologic markers in the diagnosis and assessment of rheumatoid
arthritis.

[12] Schellekens GA, de Jong BA, van den Hoogen FH, van de Putte LB, van Venrooij WJ. Citrulline is an
essential constituent of antigenic determinants recognized by rheumatoid arthritis-specific autoantibodies. J
Clin Invest 1998; 101(1): 273-81.

[13] van Venrooij WJ, Pruijn GJ. Citrullination: a small change for a protein with great consegquences for
rheumatoid arthritis. Arthritis Res 2000; 2(4): 249-51.

[14] Schellekens GA, Visser H, de Jong BA, van den Hoogen FH, Hazes JM, Breedveld FC, et a. The
diagnostic properties of rheumatoid arthritis antibodies recognizing a cyclic citrullinated peptide. Arthritis
Rheum 2000; 43(1): 155-63.

[15] Kroot EJ, de Jong BA, van Leeuwen MA, Swinkels H, van den Hoogen FH, van't Hof M, et al. The
prognostic value of anti-cyclic citrullinated peptide antibody in patients with recent-onset rheumatoid arthritis.
Arthritis Rheum 2000; 43(8): 1831-5.

[16] Bizzaro N, Mazzanti G, Tonutti E, Villalta D, Tozzoli R. Diagnostic accuracy of the anti-citrulline
antibody assay for rheumatoid arthritis. Clin Chem 2001; 47(6): 1089- 93.

[17] Kwok JS, Hui KH, Lee TL, Wong W, Lau YL, Wong RW, et al. Anti-cyclic citrullinated peptide:
diagnostic and prognostic values in juvenile idiopathic arthritis and rheumatoid arthritis in a Chinese
population. Scand J Rheumatol 2005; 34(5): 359-66.

[18] Erre GL, Tocco A, Faedda R, Cossu A, Carcassi A. Diagnostic and prognostic value of antibodies to
cyclic citrullinated peptide (Anti-CCP) in rheumatoid arthritis. Reumatismo 2004; 56(2): 118-23.

[19] Meyer O, Labarre C, Dougados M, Goupille P, Cantagrel A, Dubois A, et al. Anticitrullinated
protein/peptide antibody assays in early rheumatoid arthritis for predicting five year radiographic damage. Ann
Rheum Dis 2003; 62(2): 120-6.

£ 5l [V 0505 [NYAA Olime | s aolibeas YAY


http://feyz.kaums.ac.ir/article-1-826-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-11-04 ]

OLH\Ken 5 S

[20] Kristine NG, Austin P, Ameratunga R, Mcqueen F. Role of anticyclic citrullinated peptide 2 assay in long-
standing rheumatoid arthritis. APLAR J Rheumatol 2006; 9(3): 211-5.

[21] Sharif SK, Eghbal S, Gharibdoost F, Kbarian MA, Shahram F, Nadji A, et a. Comparative study of anti-
CCP and RF for the diagnosis of rheumatoid arthritis. APLAR J Rheumatol 2007; 10(2): 121-4.

[22] Hayashi N, Kumagai S. New diagnostic tests for rheumatoid arthritis. Rinsho Byori 2003; 51(10): 1030- 5.
[23] Sauerland U, Becker H, Seidel M, Schotte H, Willeke P, Schorat A, et al. Clinical utility of the anti-CCP
assay: experiences with 700 patients. Ann N Y Acad Sci 2005; 1050: 314- 8.

[24] Matsui T, Shimada K, Ozawa N, Hayakawa H, Hagiwara F, Nakayama H, et al. Diagnostic utility of anti-
cyclic citrullinated peptide antibodies for very early rheumatoid arthritis. J Rheumatol 2006; 33(12): 2390-7.
[25] Avouac J, Gossec L, Dougados M. Diagnostic and predictive value of anti-cyclic citrullinated protein
antibodies in rheumatoid arthritis: a systematic literature review. Ann Rheum Dis 2006; 65(7): 845-51.

[26] Zendman AJ, Van venrooij WJ, pruijn GJ. Use and significance of anti-CCP autoantibodies in rheumatoid
arthritis. Rheumatolgy (oxford) 2006; 45(1): 20-5.

[27] Lee DM, Schur PH. Clinical utility of the anti-CCP assay in patients with rheumatic diseases. Ann Rheum
Dis 2003; 62(9): 870-4.

[28] Huang QS, Wan LG, Luo ZQ, Le AP, Wang WQ. Diagnostic value of anti-cyclic citrullinated peptide
antibody for rheumatoid arthritis: a meta-analysis. Zhonghua Yi Xue Za Zhi 2006; 86(31): 2182-7.

[29] Koca SS, Akbulut H, Dag S, Artas H, Isik A. Anti-cyclic citrullinated peptide antibodies in rheumatoid
arthritis and Behcet's disease. Tohoku J Exp Med 2007; 213(4): 297-304.

[30] Fabien N, Olsson NO, Goetz J, Johanet C, Escande A, Bardin N, et a. Prevalence of autoantibodies to
cyclic citrullinated peptide in patients with rheumatic diseases other than rheumatoid arthritis; a French
multicenter study. Clin Rev Allergy Immuno 2008; 34(1): 40-4.

[31] Cho SY, Kang SY, Lee HJ, Lee WI. A comparative evaluation of the diagnostic value of anti-cyclic
citrullinated peptide and rheumatoid factor in rheumatoid arthritis. Korean J Lab Med 2008; 28(1): 39-45.

[32] Fleming A, Benn RT, Corbett M, Wood PH. Early rheumatoid disease. Il. Patterns of joint involvement.
Ann Rheum Dis 1976; 35(4): 361-4.

[33] Schumacher HR. Palindromic onset of rheumatoid arthritis. Clinical, synovia fluid, and biopsy studies.
Arthritis Rheum 1982; 25(4): 361-9.

[34] van Gaalen FA, Linn-Rasker SP, van Venrooij WJ, de Jong BA, Breedveld FC, Verweij CL, et al.
Autoantibodies to cyclic citrullinated peptides predict progression to rheumatoid arthritis in patients with
undifferentiated arthritis: a prospective cohort study. Arthritis Rheum 2004; 50(3): 709-15.

[35] Van Venrooij WJ, Zendman AJ, Pruijn GJ. Auto antibodies to citrullinated antigens in (early) rheumatoid
arthritis. Autoimmune Rev 2006; 6(1): 37-41.

[36] Meyer O, Combe B, Elias A, Bendli K, Clot J, Sany J, et a. Autoantibodies predicting the outcome of
rheumatoid arthritis: Evaluation in two subsets of patients according to severity of radiographic damage. Ann
Rheum Dis 1997; 56(11): 682- 5.

YAS £ oskeds [V 0,50 VAN Oliws) | iz aolilias


http://feyz.kaums.ac.ir/article-1-826-fa.html
http://www.tcpdf.org

