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[#ZE] BrY HiTPHIRERRK ( Cyclic Citrullinated Peptide, CCP) FiiAR5IEKIEAF ( Rheumatoid Factor, RF) Bt&
Kl ZE 2 RIB 615 & ( Rheumatoid Arthritis, RA) FHI2Wi GG IR M E. Ak EHCRA B 30 (RA4]) , JERA
BT 3001 (dERA L) , MUK 20 1 (flFEZH ) , Z330RH0HT CCP Hifk. RF M3 EHUA (Anti-Keratin Antibody,
AKA ) JKF, WA AEPR TR, DL RA RIS, &8 bn M BUSME . Rk FHPETGE (Positive Predictive
Value, PPV ) . BHPEFUME ( Negative Predictive Value, NPV ) , FF2:1il3Zi8# TAEHRE (Receiver Operating Characteristic,
ROC) £k, M4 T (Area Under the Curve, AUC) . &R RA 4Bt CCP hifk. RF. AKA BHER IR 76.7%.
83.3%. 63.3%, W Em TAE RA A AEFELA (P < 0.05) . $1 CCP Hifk 5 RF B A K 9 U Ry 90.0%, 45 514k
80.0%, AUC H 0.850, fFAE—HAIifEr (P < 0.05) . 45 $U CCP hifk'5 RF KA K ITE RA RIS W h R0 R A1
RPN B i — Sk, BB ARG RFIRCE, dTEIR IR
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The Value of Combined Detection of Anti-CCP Antibody and Rheumatoid
Factor in the Early Diagnosis of Rheumatoid Arthritis

ZHANG Yuanchun
(Medical Department of Xinjiang Kangshengda Medical Laboratory Co., Ltd., Urumgqi, Xinjiang 830054, China)

[ Abstract ] Objective To evaluate the clinical application value of combined detection of anti-cyclic citrullinated
peptide (anti-CCP) antibody and rheumatoid factor (RF) in the early diagnosis of rheumatoid arthritis (RA). Methods A
total of 30 RA patients (RA group), 30 non-RA patients (non-RA group), and 20 healthy controls (healthy group) were
enrolled. Serum levels of anti-CCP antibody, RF, and anti-keratin antibody (AKA) were measured, and their positive rates
were compared among groups. Using the RA group as the diagnostic reference, sensitivity, specificity, positive predictive
value (PPV), and negative predictive value (NPV), and area under the ROC curve (AUC) were analyzed for individual
and combined markers. Results The positive rates of anti-CCP, RF, and AKA in the RA group were 76.7%, 83.3%, and
63.3%, respectively, significantly higher than those in the other two groups (P < 0.05). Combined detection of anti-CCP
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and RF showed a sensitivity of 90.0%, specificity of 80.0%, and an AUC of 0.850, outperforming single-marker detection

(P<0.05). Conclusion The combined detection of anti-CCP antibody and RF demonstrates good sensitivity and high

consistency in the early diagnosis of RA, effectively improving identification efficiency. It is recommended that this

combined application be promoted in clinical practice.

[ Key words ] Rheumatoid Arthritis (RA); Anti-CCP Antibody; Rheumatoid Factor (RF); Combined Detection;

Early Diagnosis
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YERLSH RA it dabn, BRIREAT —E M iusd:,
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AR E R4, 3 mlk st CCP Hitik
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TR 0 R A E, 3 — 25 i PR AR LA IE
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AWIFFE R A BB oE , AR SEER =
2023 4 1 H 2 2024 4 12 H UK 80 BilifF5e x4,
e Wi oy =40. RA 41 30 #, dF RA 41 30 4,
fARREZ 20 1, RA AP B3 13 Bl Lot 17 fl, 4%
%32 ~ 728, FHEIRN (54.63+10.24) %5 dE
RA AP M 14 ) Lok 16 1], 4% 30 ~ 70 %7,
SEXAEIRE R (52.87+11.38) % faltFea pr ARAG AT
MR, B 106, i 29~65 %, FHFER N
(51.20+£9.76 ) %, —ZHAENERIFE BEFNAE IS 5347 T
HERTLGITFEL (P> 0.05) , A,

WARRE: DFER = 18 B F; Q%ERid 5tht
CCP ik, RF, AKA =Wifsbr#; Q&% AIKKL
WraHes, 15508, fFaARRdnEE; @K
DT 7 B PIAAFEER . G 3 70 45 52 00 1 37 4
NINESEY/ 2
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RGO PR . RAEMEILES) & QF/IH™
FIRGe . P . IR SPREAS T UIRE R
OFFEREARTE ML . 15 Y SR bRk @I IR
TORPR 2 TR A 443
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P 2 AR T, AP S e B e, AR A
AN R
1.2 #&MEE

AW FE BT K0T H Y AL 2= 5k,
FHIMLIEPRA A 8 SRR T S 1 R A RS TR 4R
AN BRI, SR Ik 3~5SmL, i FHICHTBEE I
£, SRHEMELL (3000rpm, 10min) , 43 BI04
Je BB AR E T 2~8 CCIME T AR IR A7, 24 /NET
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G 4 A T S 560 2 A I 9 R A AL 2R 2 58
o ZRGWmFEARERIL ., FSHGEEER . (R
B A S EE A xRS — 1Y T i
FERa |3 - S i ORI 45 R — 3
BRI T H 2458 0 A S = N bR AR R T

( Standard Operating Procedures, SOP) K 17, %4
A H 5 N T R AN BT, RS DU S Y
HERPE . ATIE W S AT & I .

1.2.1 $1 CCP &

AR R AL 22 RO g s i (522 A%
5901.0) AT E R, 4 A kot
PEATAL (FERBHIE AW RHE A R AR, S,
Kasser 6600 ) , ZAN#yE& A8 LFE . RN, THE.
fF TS EIR L mIIRE, R 5L RmEFEEH
RY ST, SEIBHE AL R A SniEIL 2
o iz H K H PR (Limit of Detection, LOD) &
8.00U/mL, &7 N 8.00~1440.56U/mL; = N
78 B2 ¥ ( Coefficient of Variation, CV) <5.0%,
%[0 CV<8.0%,

1.2.2 RF &30

RF >k HAR R & B4 & G e e s A ik i A 7
pach = alll I Rl U} 8L S R AR b2 L 2 AN RE 7)) 2
WE GG, AR KR T AP .
5 R HAH RU/mL, Z%{H 6 F N 0~20RU/mL,
> 20RU/mL JBHPE, %% H LOD & 1.0RU/mL,
VEVE A 1.0~500RU/mL; = CV<5.0%, =5[H]
CV<8.0%.

1.2.3 AKA #&37

MR R DO E (5 6.0)
AT AKA Ko %07 2 AR RS 430 R it
J, MABRE MGG, fL56hRcdtA 1gG Brikiz
B, YN B HUARSS & 9O tRE 5010,
FIEARES A (=) F50EME (+) o B (+) |
SREAYE (++) & ARG =851 () & 3Ch
BHEE, BAME (—) & COWIES o 1250 H S RA i
JER T ¢ 80, LRMEMEEI N1 £ 80 ~ 1 & 640; =
W CV<6.0%, Z[H] CV<9.0%.

JIT A 00 347 e A S 6 s EL A A 9 9 o 1 el

ARNRGER, PRI H A H &= N RS
il P . #EA R AR I S S AR i B 5t —k
W FNAESr, DI PRA I Z5 R et S S . Br
A A SN S AZ G S AR P
1.3 FEFEE
1.3.1 ZLHAMFEFRBAMEZEEL R

Siit RAZH . 9E RA 4 | @2 T CCP Hitik
RF J AKA =T8HRI AR, AR W AR
MR ZE S, ST HAE RA ABEh 28 AR 7
PEFH i AR A
1.3.2 #1 CCP #ifk5 RF A& THMES 247

fE RA drh, #F—0 it CCP HiLik 5 RF
PR SCBHYE . OB PEAG B0 o3 A o], [R] e g
HAEIE RA 2 S REZH hid i B, I A5 Ao
MREAIESERXT RA BIIEE ]
1.3.3 ZHEBKEAMKEHEZRER

Wt CCP ik RF HP AT a8 — Il i 10T B 14 4
WA FHEARYE, THE =4 TP A BHTER, IFa
HriZik & RIS TEA AR 0 i 25 5, Sk 2
Wi ml
1.34 WNRAHRESHFFUEVSEE

TEWI RA 4002 / = BERERL RA (B |
XTHT CCP Hitihk . RF B FLIBE A i 45 SR e A T gusk
RS EAG R, VB0 RA FIHHI B2 W S2%
1.4 Bt ESR

I Bt 5% FH SPSS 26.0 Gii Mk Rt AT b B 5
30T e THETORE CANAREY ) DIBSME + prifE2E (x+s)
PR, HEBCR R ZRTT 2207 (ANOVA ) ;
LA IES AT 22571, B Kruskal-Wallis
H R0 T eS8 . TRk Cangiik pam:R )
P (A ) [n (%) | Ffw, dEZESHT
BORH 2 ks 4P si%k < 5 BF, SRH Fisher
PIMER . DL RA 40N, AE RA 4 AN {5l
LHAE X RR, A 2 x 2 BIERER, THE A
FebR (PL CCP LA . RF KPR E A A ) iy Ukt |
M. FHYE T MAE (Positive Predictive Value,
PPV ) 5 B il {5 ( Negative Predictive Value,
NPV) . [AlBF, 24 52 3038 TAEREME (Receiver
Operating Characteristic, ROC ) £k, 8k
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ML ( Area Under the Curve, AUC) , LI i2H;
MAE. WA GRS AU S, P < 0.05 Fm
ZrBAGI R,

SR B R 12 W R ) AT R R R TR A R I
PRAFTEAR, ABFFEAEM E ROC M Ze iy SL4ili -,
k25 AT 5 AT B AT A A B i A . R T
SPSS V-5, 4iA/ RiEF (v422) 11y pROC Fil
ggplot2 AL X Ao AT L 5 ar A Ak, A
B 7 PER ROC HTZ BT IHA 95% B IX (A, 2
e BB HIERE R . TERAR L BRIATT , R bR I 45
AR BB AT &, SadiEVE. S
W55 AIE RS EER S B, g
RA L4 B 52 R G e (IR0l il . RS ml T
6 RS &, N4 4 lif#>% ( Erythrocyte
Sedimentation Rate, ESR ) . C- )2 i 25 [ ( C-Reactive
Protein, CRP) M IIfi PR ¥F 43 [ 40 28 > 56 37 1T 4L
f % 9 36 3l 2 9 43 ( Disease Activity Score in 28
Joints, DAS28) ] fii A, SEHZARIRER G i1
RIRYAEIE
1.5 HAE5%1TEEHR

%% BEAERF5E BT CCP Biik 5 RF BXA A6
AUBURME (29 85% ) SFemtk (2980%) , W
FYEAF 0=0.05, KEALRE 1-=0.80, RJHPILL
B A IR, & = AR B, R/
TR BIE L g 26 0], TESEPR AZHIY, RA A5
RA BB TR, R IRIE 3245 R 48
b 26 SR 00 I e 1T ACRE s (B A PR A2 A A W RN
TR R BR T, B T EA M, HAES RA
. 9E RA A 2R R EROR, hASE R
Ko he. Tk, MRAR AR LR T
FLAEAR 1 Re S i B A X RIS 58, 3R J5 2t 5%
L3E TR R AR A B, DR 45 2R A fek
RS MENE
2 R
2.1 HUARRAMEEREEE

RA 41T CCP Hifk. RF. AKA FHIERYIH &
m TAE RA ARV R4, 2R BEASEIT¥E X

(P <0.05) . 4Rk 1 fis.

R ZAFERRMERIEE [n (%) ]

Tab.1 Comparison of antibody positive rates of three groups[n(%)]

B! pig HicepyufkPaYE  RFHYE AKA FAE

RA 4 30 23 (76.7) 25(833) 19 (63.3)
dE RA 41 30 4(133) 8 (26.7) 9 (30.0)
{RERRZH 20 0(0.0) 1(5.0) 1(5.0)

pali:! — 38.415 43.287 22.742

PH — 0.001 0.001 0.001

2.2 #1 CCP #iik5 RF A& PR S FIER
BB MR X L, RAMBERT
HABWH, HESEASIFE L (P <0.05) .

RN 2 iR
F?2 = CCP A5 RF BEETHMES BN [n (%) ]

Tab.2 Distribution of combined positivity for anti-CCP antibody and
RF in three groups [n(%)]

Pl % PPHE XEAME  BEGBAME (3UH)
RA £ 30 5(16.7) 4(133) 21 (70.0)
JERA 2 30 8(267) 20 (66.6) 2(67)
filtRE4 20 1(50 19 (95.0) 0 (0.0
7 — — — 41.862
P1H — — — 0.001

2.3 JBRMIERV SIS HIEE 57 #

For 45 SR W s, A A I ) ORI B, B
CCPHUARI R i, 2R BAGIH L (P <
0.05) . ZEH4nsR 3 FE 1 s,

&3 1 CCPinfk. RF REASRIMAVISEIIAELLER (%)
Tab.3 Comparison of diagnostic efficacy of anti-CCP antibody, RF, and
combined detection (%)

Eizan HURE AR PRPETGE AR
it CCP ¥ifk 76.7 91.7 88.5 83.3
RF 83.3 84.2 81 86.1
ity oall] 90 80 78.3 90.9

3 iig

AR, RA BRINGTT GEA RO Gy
P ITRE SR 1R i , (RAEGES W i i A A S BRYE
MELLH 2 Rk U dEak, BEE H B
FHRFERIR A, ZM LS b S W T RA
BBz, Hddt CCP Bl fl AKA 1 N %45
bR, ZFZRE. P CCP HUAPHIA N RA Hilk
HApSEr A ik —, MR, S55REE
SEBVIE, RG] RA (W E T A
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o} TR REBUEN RA S H b
(HiF . (H%EEIERA RA HE (T HR 3 e A
08 1 RA H#) 10 AKA IV, BOLRTHE Sk i i
ol SENRNTE, PRI T S bR H RS T AW (e
5 TEHE TR, AR IR I T R BT AL
® et I RGBS . (3 B AL & 5 8
. $i CCP ik (AUC=0.843 ) ACRIMASHE, 45AmBREnieim S i, ns
0 A ST ko) SR B 0 5 e 580 RE R B 1 . ok
ol - BEL TR RN RIS 5 B AR (Tt
Y S VRN VR E— X kIR ) B, HE KU R T &
L B L) 2 AL L B R

B 1 #1CCP#Hifk. RF REEARIMA ROC fhzk
Fig.1 ROC curves of anti-CCP antibody, RF, and combined detection

1M AKA EIRFE AR, (Ao s 17 RA
BH PR —E MR T WNME

ARHFFE LSRR, RA 44T CCP HLAAFI RF )
PAME S B % T RA AR RE4H, FLICA [
PEZ5A 70.0%, $ERPURERS FH R E RA THEA
TR RAENE, JuHJEPT CCP HUik, HAFS R A
91.7%, PPV ik 88.5%, 7F X/ RA ¥ 5 H Ak
RA B A EEAMNE, X 5 RKEMTRER 2
Pt CCP HLAAR Bk [ b KR 24 A A A2 RA 2
W e LR SR I L 2Ep i Y, H A 5
FRALPLIR I S e RV % DIAE G, 5 T 40N
P25 oL R A R S LI AHM) T RF VB A%
GihY RA Tfifr 48 br, HAUSPERS & TP CCP ik
(83.3%vs. 76.7% ) , {HFERPEAXTELAL (84.2% vs.
91.7%) . RF MARFEPETH RIS PRI . R
HoAth A S e e b IR nl WL, SRR RF &) 330
wizsad iz W, Fk, FEIGIKP, RF FHET 4SS
HP CCP Bk | SAG4ARIGR R B T 256 T .
ROC & stk —2L EuE T Bl Wi, it CCP $1t
. RF JIBEA K1 AUC 43510 0.842, 0.838.,
0.850, —HHHAKEMISWIREE, MBS R 1)
AUC K, FRAILAERE @ USRI, R
PETREIRE T, HATMMLRGRN6e ). 15
TR JE, AKA BIRTE RA 41 b 28 I H 4 v 9 BH
P (63.3%) , HHAEIE RA 4 FHME R IR ik
30.0%, FHEMERAWA —E MR (5.0%) , #

TRISTT I IX S a8 s 2 e

AT Joy BR A7 FREAS AT B, 565099 51
= ST DT RORE, R REUE— iRk S
PRGN . TG Z KRR Ak, AR AN
A RERZ M HTIAK T BIRZR R R A 150 )2 s 2 A8 4y
Mro RUEABFISAEGN AbRifErh R HERR 1738401
PR ZE, (H i TR R RGO & e, 13
AT BEAFAERR AR AN . AR FE ATl i i K BEAR
L OlEREEEA AT R SRR EE, IR
B LRGN LA S, A e 5 R i A gt
PEESMENE,

Zx LPTiR, Pt CCP $iiik 5 RF B G K I 7E RA
(2 Wb HA B m I R N, RERS B3
PR WHURAPE RN, A R I PR 5
B Hh B R B o8 FHT LAl BRSO 0 0 4 R

SEH

[1]  ATHEH, KT . ZREISIEIRBAT ERL KT KK IR E 2L
WEME [1]. BFARR L BAIGRS, 2023, 36 (1) @ 32-35.
HE Ruiyan, ZHANG Ning. Value of systemic immune inflammation
index in evaluating disease activity of rheumatoid arthritis[J]. Journal
of Medical Research & Combat Trauma Care, 2023, 36(1): 32-35.

2] E® . EFUR X KIS W ¥ IR F RIS AW 4 5 AN AE AT
U. vEZAES, 2024, 19 (20) : 89-92.
NIE Ying. Analysis of application value of combined testing of immu-
nological indicators in the diagnosis of rheumatoid arthritis[J]. China
Practical Medicine, 2024, 19(20): 89-92.

[3] AT . £REXTXELHERERT. IR ABRIKIIA, 20
MO K 61 AR AT [J]. LB EH L&, 2024, 53



2025 46

5

leFREZESEDERERS <797 «

(4]

(3]

(15) : 1144-1147.

TANG Ke. Analysis of clinical detection value of RF anti-CCP anti-
body and ESR levels in patients with rheumatoid arthritis[J]. Shanxi
Medical Journal, 2024, 53(15): 1144-1147.

B RN BB . R RUR B A C R R 8 A KRR
X3 K0 44 SR MME [T]. ¢ EALR EVE, 2024, 40 (32) :
104-106.

LIAO Shouna. Diagnostic value of anti-cyclic citrullinated peptide
antibody, rheumatoid factor and C-reactive protein in rheumatoid ar-
thritis[J]. Chinese Community Doctors, 2024, 40(32): 104-106.
BRI, I ik b A% B B F (APF) . A & A LK (AKA)
BARINNAE S Bk (CCP) #ARAEXRUZHX T K (RA) Hi
o AME (] MEMRRBEFRE, 2024, 35 (1) @ 54-57.
JI Dongbo, YANG Shanshan. The application value of anti-nuclear
factor (APF), anti-keratin antibody (AKA), and anti-cyclic citrullinated
peptide (anti-CCP) antibody in the diagnosis of rheumatoid arthritis

(RA) in serum[J]. Journal of Aerospace Medicine, 2024, 35 (1): 54-

57.

ERH, TR, S, F. 4 CCPIRIKIAE AKA B £ £ A2
KPP RF ISP e L R MAL ] FMEZ, 2025, 49 (3) :
457-459.

MO Qiuju, LI Huan, YI Yan, et al. The application value of anti-CCP
antibody combinedwith AKA detection in early diagnosis of rheuma-
toid arthritis[J]. Guizhou Medical Journal, 2025, 49 (3): 457-459.
okt M, FEF, F AR RS S F A %R
FURAT REF AT ROMAAL )] AWEFIRFHE,
2018, 39 (2) : 99-101.

LIANG Jianfeng, FENG Mingchu, LUO Pingping, et al. Study on the
value of musculoskeletal ultrasound in the diagnosis of seronegative
rheumatoid arthritis and osteoarthritis[J]. Progress in Biomedical En-
gineering, 2018, 39 (2): 99-101.

GUO L, WANG I, LI J, et al. Biomarkers of rheumatoid arthritis-as-
sociated interstitial lung disease: a systematic review and meta-analy-

sis[J]. Front Immunol, 2024, 15: 1455346.





