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" Executive Summary .’

1. Study objective

This study was aimed to promptly review the literature regarding
clinical usefulness of anti-CCP antibody tests in patients with
rheumatoid arthritis to provide the basis of decision makings in the

relevant policies.

2. Methodology

In this study, data from the Fourth Korea National Health and
Nutrition Examination Survey (KNHANES 1V, 2007-2009) were
analyzed to verify the prevalence of Korean patients with rheumatoid
arthritis, and the previous basis was confirmed based on the review
of overseas medical technology assessment reports and guidelines.
Next, the existing systematic reviews were reviewed by using a frame
suggested by the US AHRQ(Figure 1), additional basis was combined
with the existing systematic reviews in Korean population, and

eventually the latest basis was suggested.

[1 Overview of systematic review analyses

Previously published systemic reviews were retrieved from Pubmed
and Cochrane Library. After the procedures of inclusion/exclusion of
studies, a total of 9 reviews were selected for which quality
assessment was performed by using AMSTAR, a quality assessment
tool preferred by the WHO, AHRQ, and COMPUS. Results of these
systematic reviews were extracted and assorted by using the

pre-defined standardized form.
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results
—* Use synthesis in lien
of de novo

Note: Adapted fFom Whitlock et al . 2008.
Figure 1. Systematic process for identifying, assessing, and using
existing systematic reviews (AHRQ, 2009)

[1 Systematic reviews in Korean population

To evaluate clinical effects regarding the diagnostic accuracy of
anti-CCP antibody tests in Korean population, using existing
systematic reviews were carried out by using the primary systematic
review studies. In this study, the primary studies that have been
published since 2006, one year before the search was initiated in the
systematic review by Lee et al.(published in 2008), and that met the



SOEIA 2HEE SXN0A & CCP &M ZAS Yo 524 Eot

inclusion/exclusion criteria of this study were retrieved from the
MEDLINE, KoreaMed, and the Journal of the Korean Rheumatism
Association. A total of 9 primary studies selected through the study
inclusion/exclusion procedures were assessed for quality through
QUADAS 1I, a quality assessment tool for diagnostic accuracy studies,
results from each of the systematic reviews were extracted by using
the pre-determined standardized form, and meta analysis was

performed for diagnostic accuracy.

3. Study results
[1 Status of patients with rheumatoid arthritis in

Korea

To understand the status of patients with rheumatoid arthritis in
Korea, data from the Fourth Korea National Health and Nutrition
Examination Survey (KNHANES 1V, 2007-2009) were analyzed. The
results indicated that the prevalence of patients with rheumatoid
arthritis in Korea was 2.2% based on lifetime prevalence (a
proportion of patients who have had rheumatoid arthritis at any time
to date) or 1.9% based on the physician’s diagnosis (a proportion of
patients who have been diagnosed with rheumatoid arthritis by a
physician at any time in their life). In addition, mean quality of life
(EQ-5D index) in patients with rheumatoid arthritis based on the
physician’s diagnosis was 0.803, lower than the mean quality of life
index of 0.933 in general population, and also lower than that of
patients with hypertension (0.865), diabetes mellitus (0.852), asthma
(0.842), and angina pectoris(0.811).

[1 HTA report and guidelines

A number of international clinical guidelines and international
reports have been presented for diagnosis of rheumatoid arthritis.

Although there may be some differences among countries and



SOEIA 22 SXUA & CCP &M A oA 24 Hot

institutions, these documents consistently support that it is necessary
to perform anti-CCP antibody tests for diagnosis of rheumatoid
arthritis.

Argentina’s IECS (Augustovski F, 2007) notes that the anti-CCP
antibody test can be used as a diagnostic criterion in people
suspected to have rheumatoid arthritis although their rheumatoid
factor is tested negative and that it is appropriate to use this test as
a prognostic factor for the progress of rheumatoid arthritis. In France
(HAS, 2007), anti-CCP antibody test is deemed appropriate for
diagnosis and prognostic assessment of rheumatoid arthritis. It was
suggested that the expenses of anti-CCP antibody tests should be
reimbursed by the French NHI. In Brazil (da Mota, 2011), too,
significance of the anti-CCP antibody test as a diagnostic marker was
highly emphasized due to its high specificity as well as its sensitivity
similar to that of rheumatoid factor. In addition, the AHRQ’s CER
report (Wong, 2012) mentioned that this test could possibly be used
clinically to detect inflammatory arthritis in children complaining
musculoskeletal pain or the presence of connective tissue diseases.

Although the recently announced 2010 ACR/EULAR classification
criteria are yet to be verified, the most notable difference from the
1987 ACR classification criteria is addition of the anti-CCP antibody
test to the classification criteria where it is noted that the anti-CCP
antibody test will contribute to a higher diagnostic specificity in

patients with early rheumatoid arthritis.

[ ] Overview of systematic review analyses

Results from the analysis of the existing 9 systematic reviews on
anti-CCP antibody tests indicated that their search DB, duration of
search, and study objectives varied and that there were also
differences in terms of quality assessment for literature by AMSTAR.

Nevertheless, there was no objection to the fact that sensitivity of

_iv_
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anti-CCP antibody is similar to or higher than that of the rheumatoid
factor and anti-CCP antibody has a markedly high level of specificity
in the diagnosis of rheumatoid arthritis. It was also confirmed that
the second generation anti-CCP antibody has a higher sensitivity and
specificity than the first generation. These reviews conclude that this
test is relevant to early diagnosis of rheumatoid arthritis and can help
predict the probability of further progress to rheumatoid arthritis.

Of particular note, the review by Whiting (2010) which received the
highest scores in appropriateness and quality assessment combined
69 reports to compare rheumatoid factor and anti-CCP antibody. The
results indicated that anti-CCP antibody had a 0.67 (95% confidence
interval [CI] : 0.64-0.70) sensitivity and a 0.95 (95% CI : 0.94-0.96)
specificity, with a positive likelihood ratio of 14.4 (95% CI
11.6-18.0) and a negative likelihood ratio of 0.35 (95% CI
0.32-0.38) which are also indicative of a high specificity. Fifteen
cohort reports in patients with early rheumatoid arthritis were
combined, from which the sensitivity and specificity of anti-CCP2
antibody were 0.57 (95% CI : 0.51-0.63) and 0.96 (95% CI
0.93-0.97), respectively. The report by Nishimura (2007) that
received the second best scores also showed similar results of
anti-CCP2 antibody with a sensitivity of 0.67 (95% CI : 0.65-0.68),
specificity of 0.95 (95% CI : 0.95-0.96), positive likelihood ratio of
12.46 (95% CI : 9.72-15.98), and negative likelihood ratio of 0.36
(95% CI : 0.31-0.42).

[ ] Systematic reviews in Korean population

Quality assessment was performed in the finally selected 9 primary
studies on anti-CCP antibodies in Korean population, and the results
indicated that bias risks in the patient selection area of QUADAS II
were high or uncertain since the types of these studies were case

control studies or cross-sectional studies. Except for this patient



selection part, the studies were evaluated to have high quality in
most of the other points. That is, all of the finally selected 9 primary
studies had low levels of overall biases and application concerns,
making these studies applicable.

Results from the meta analysis of overall control groups indicated
that the pooled sensitivity was 0.76 (95% CI : 0.73-0.79), pooled
specificity was 0.96 (95% CI : 0.93-0.97), and positive (the
probability where a person with a disease may show an abnormality
relative to the probability where a person without a disease may
show an abnormality) and negative (the probability where a person
with a disease may not show any abnormality relative to the
probability where a person without a disease may not show any
abnormality) likelihood ratios calculated from the pooled sensitivity
and specificity were 18.04 (95% CI : 11.80-27.57) and 0.25 (95% CI
: 0.23-0.28), respectively. Results from the meta analysis of disease
control groups indicated that the pooled sensitivity was 0.79 (95%
CI : 0.73-0.83), pooled specificity was 0.92 (95% CI : 0.88-0.94),
and positive and negative likelihood ratios calculated from the pooled
sensitivity and specificity were 9.43 (95% CI : 7.00-12.71) and 0.23
(95% CI : 0.19-0.29), respectively.

4. Conclusions

Results from the systematic review of HTA report and guidelines,
existing systematic reviews, and systematic reviews of reports in
Korean population support the consistent conclusion that the anti-CCP
antibody test is both necessary and useful in the diagnosis of
rheumatoid arthritis, and suggest that this test is expected to
contribute to early treatment of patients with this disease by
enhancing specificity in the diagnosis of rheumatoid arthritis,

especially when the disease is in its early stage.

_Vi_
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O HAH FHAE 24 (Overview of SR)

I| WHE HAN SHIE2 Pubmed® The Cochrane Library©llA ZM3sjo
o, 2% ME/HiH| DpPPE HNY MYH F omo HAHN IFAUIE s WHOY
AHRQ, COMPUSOIA M3ot= M mJp £3101 AMSTARZ 2%o| XWItS Asyorn
APHO| FoEl BESH YAME o[8919 2t AN FeuA HAPAY
SFRACT.

1

=l

xXx 0O
FERH

NL]

O eh=Ql i HAHIE F¢idE(Using SR)

2 ot CCP M A UT FUE oot 84X uy ForE ¢
of I1=Q HAIN SHDEHZ LI HHH FHIH(Using existing systematic
review, using SR)Z %otutt. & ASM 2008 LHE Lee TY HAHH
FUIHAAM HMZ Aot AF] 1W M(2006'H)RE LWHE & ALY AHAIE
of Mot 1xt ALE MEDLINE, KoreaMed, Ui3tRUIEASIS|X[oA] Az, 2
H /U oPgE N MRPE F oMol 1xp Ao TisH MTHAY AP PG
=32 QUADAS 112 F¢9 RPIE +UOIAL, AHo oA BEIH FAS ©
4919 ZF HIAIY FHUEO AJBNE FHOM0 TTY FYULO| Ui HIEEMS
P

g o

o3

3. 47AY
O I ROIEA BHE @ wgy

W
QaLate] FORE|A PEQY WX WYL Mootr| ¢oto] IUABFYIA H|47|
(2007-20094) x2S & W SOEA BEE U] QWSS BAY

re
Qo mY
i
Hl

o
aT
) 2.2%, YAUHINIE(B U

JIZ(XIETX ROHA HEES %2 Ho| U= 22

JANZRE ROFHA AEFS UTE2 Ho| UAE 28) 1.9%2 YUHEH. ET, A
U J1F ROPEA AZY AX9 Y 49 ¥ X(EQ-5D index)E 0.803°IUH.
Ol L84 uurelo] JJ 4o & X|+Q 0.933HY X2 Fo|H, §E i Hluw
WS U NEA(0.865), TP (0.852), H2{(0.842), @HF(0.811) Hf I}
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of2ulE|Y TECS(Augustovski F, 2007)° T2H & CCP ¥H| HAreE FOEA

AUXZt SO ROFEA A-HO AHEE Aol ArdE = Us URIIZOH, 7
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=
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H
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g0 A

OREJA R Mool Y CFARLE ARG Ao HWoID BIpoRD Uk, Ty
(HAS, 2007)91ME % CCP @l ZAMES SOIEA BEHO| U o X
SfCIL of1 9ioW, EFA NHIO| @ CCP ¢Hl ZAfel 3o AXY A QT
HaT(da Mota, 2011)ME & CCP X ZAPL FOEIA Xt
$2 SO|IEE QIofo] 1 MU 0piR| oujrf AT WHCH E%, AHRQY CER

o)
do
P
S
ra
oy
|.|-|
i)

EIM(Wong, 2012)°IME o CCP %Al AP MTEX| e 222 §5¢ v4
of ofole ¥FY HEEOIY AZET|o G20 U YNH ZHYHOR MY

Jp5Agol QICH erm Qe

E3t 4|20 WEY 2010 ACR/EULAR £87IEL OFF EFE AFO| HX: ot
X|g, 1987 ACR £87IZ1t HDY U JP T2 Me ¢ CCP YHl UAE BF7IZ
of AIIOIYCHE Ho|B, £7] FOPEIA BHE wXfe| HTte SO|EE EolLHl Y CCP

A ZAPE Jloig Zolan Aot ek,

-

1

O AN SHIEH ZM(Overview of SR)

J|Eo| WEE G CCP M| ZAPl Uig 9WO| HHN SHIMS 2y
DBY |7t A7 2SO xfo|J} oW, AMSTARY| 28t 29| UMW) Uojx
£ 1 Xtop UYL OX|9H, FOFEIA BEEO| FTH| QlojM G CCP UM AAP S0t
E|A QIX{R} QAL 22 O 2 230 UAEE Hojl, SO|EIt USY| £ o
CHSH OO QIUCE, T3 % CCP WA ZArQ ZQ 14T BCHs 24Tioy Wz e
O|E7 O £& HOZF ol EQon|, X7|o| FOEA UMY T Qojujstn, X%
OlE|A BHHODO| WrHel JH54L GAOIEH £22 FE XYL ZEXD Yot

S6|, MY W L WY} Z AT YLE WS Whiting S(2010)014 69 2
ZYO[o] ROIEIA OIXjeb 9 CCP | HAIS H|mSH ZT, o CCP 9| AAfel QIZE
0.67(95% A=At : 0.64-0.70), SOIEE 0.95(95% Al=I7Zt :  0.94-0.96), ¥
M QEHIE 14.4(95% AP : 11.6-18.0), S QLEHE 0.35(95% A7t
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(=]
o
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0x

=

0.32-0.38)& 50°|=7} &£2400, X7| JOEJA UM ¢Xjof)A| 15| AVE IHS AY
oH Zat 3 CCP 24|t M| AR MIAEE 0.57(95% X272t @ 0.51-0.63), §°|%
£ 0.96(95% AIE|H1Zt : 0.93-0.97)%ct. 1 o2 F2 ME w2 Nishimura(2007)
ol & CCP @l AR UATLE 0.67(95% 4277t : 0.65-0.68), S0lE:
0.95(95% 41227t : 0.95-0.96), ¥4 <LEHE 12.46(95% A2t
9.72-15.98), &4 2&H| 0.36(95% A2 : 0.31-0.42)2 QAL

O th=Ql i HAHE e (Using SR)
CCP @I ZAfl gt 1%t 13lo] MWot 23t o
F9YOl WAYRZ AP EE HHATYI| GEo| QUADAS 119 patient

selection FHOIME IS YOl U BUMY HOZ WIHYUOH, O|F Moot
HOZ WIEUC Z, HF MYY oW 2

=2
oM RZ(low)e2 BIIEO HGo| Irsd A
o= BItHUH.

UHOEES Orge=E o HEEM 2y, FY UARE 0.76(95% MEAA

0.73-0.79), % =°l=& 0.96(95% L=H12 : 0.93-0.97), FUH UL} S0|k=2
ARPE 8 LEH|(RES TN 2 ARFO| oFd2AS HY HEO| H[oH TFS TP ARFOl
oPgLAS HY UF)= 18.04(95% =AU : 11.80-27.57), &8 LEH|(RES 71X
X 2 ARHO| oPg2AS HOX| g2 &S0 Yo EE2 7P AREOl opd:
"U8)e 0.25(95% 4=7Zt 1 0.23-0.28)2 YEHFCD, MAYXIZ Hifoz 3t HEE
N 2y, Y WAEE 0.79(95% ME[HE @ 0.73-0.83), Y S°l%& 0.92(95% 4
2412t . 0.88-0.94), FUE UL SO|k= ARitd ¢ *EHE 9.43(95% =2
: 7.00-12.71), 3% *=Hl= 0.23(95% M2t : 0.19-0.29)2 YERGT.

AL LRSI S80I URE B HO|D YOO, 8 CCP YH| A FUtE
A BEQ - E%), £7| FOIEA BEYQ T SO|EE FIMAHN YUXSO X7| A
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FTUAFHUFTUOZRE 20139 AFHY HPYY LUiAlYd =T FASGHAY K
T A4 % oI Jttez dF FoYY SMEAE AL UYH 848 E KRR
g HANY EH0EO| LAY 2o v BIrE EUor, FOEHLA UEY
(Rheumatoid arthritis, ©Ist RA) &Xpo3 & CCP ¥Hi(anti-cyclic

citrullinated protein antibodies, anti-CCP Ab) A9 UM Q242 BB

=

oln

o NN HolE XIS/ HDtNel 39t Y1,
O|F QIPt WOUR MUY Aol FNX AMG AUUCL NI MBS YROEA 2
B ML EYSHA O|F ol XI| o7t of2et MY ojuotn, XJJo N
e EWY 4 YT Yo HDSo| Ut

RAS XITHE QA FAT MAMIZT, NT FA A, P4 WA AAES FUCHY 0|F
OjNCH, UYL TAGH: WM RAS EFOISH Uo| U4 AWES FUNOR ur

@9t 19879 American college of Rheumatology classification criteria(©l
5t 1987 ACR Ef/?IE)E M8oigtd, 201099 = American college of
rheumatology/European League Against Rheumatism classification
criteria for rheumatoid arthritis(°I3t 2010 ACR/EULAR &J/7|Z)7I M=Z9]
WHEAND, A7 Y CCP YA AAPIF ZREO UL},

% CCP %M A= RAY HAUSIH HAY T ROIEHZA QUX; HAECD SO|LIt FOt
X HHREQ UM RAY HTZ A3l Aeot= AW, ¥ CCP ¥HIQl F7tet
AYoIFet HHYOl FoF XI| X g2 H¥o= HE We FASIH(LYH,
2009).

of2dE|Ly TECS(Instituto de Efectividad Clinica y Sanitaria) H14
(IECS, 2007)°Me @ CCP ¥MI7t RAY %Mol EX|Xjo|H, UAL= XX JFOf
ElA QIXtot HlWY Qg ~FO|2f HPStL UY. EFH, G CCP ¥H AA= RAY

o

02 A3E = AN, (ROEHA AXPIF Z/4YU) RAO HEHE AF Ee

RS g
RA XI%o| et CIFQIXR ArgoRs O © MEeICHD AFORYUCH IYA

HAS(Haute Autorité de Santé)e= NHIC & CCP ¥ A 98 HQAsHATt
(HAS, 2007). Nishimura §(2007)9 AyoMs & CCP BH HAPH ROEA
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J|FAS WOl WXIO| ZA| @ CCP2 M| ZAIS EWAIZO} BTHD AFopct,
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ACR/EULAR &2&7IE°| Mzo| EHEUY. 2010 ACR/EULAR EFZIZECNM %2t
£ RAE XU3t: 122 439 <E 2-1>1t Z1, o] ©f ™MAIF 6/10 o[l B¢
RALZ Et. ZFY F(2003)% WEH o CCP Al HA= RAS MTOHEH A0
AUE 68%, SOl= 96%= 7IEQ FUEHA QAUXHY TULH IJXPF ¢ FUH,
RAQ| Z7| UTEF=2MN 1 oI A(Niewold 5, 2007).

H 2-1. The 2010 American College of Rheumatology/European League
Against Rheumatism classification criteria for rheumatoid arthritis

Score

Target population (Who should be tested?): Patients who
1) have at least 1 joint with definite clinical synovitis (swelling)*
2) with the synovitis not better explained by another diseasef
Classification criteria for RA (score-based algorithm: add score of categories A-D:
a score of =06/10 is needed for classification of a patient as having definite RA)Z
A. Joint involvement§
1 large joint{
2—10 large joints
1-3 small joints (with or without involvement of large joints)#
4—10 small joints (with or without involvement of large joints)
>10 joints (at least | small joint)**
B. Serology (at least 1 test result is needed for classification) 7§
Negative RF and negative ACPA
Low-positive RF or low-positive ACPA
High-positive RF or high-positive ACPA
C. Acute- -phase reactants (at least 1 test result is needed for classification)£}
Normal CRP and normal ESR 0
Abnormal CRP or abnormal ESR 1
D. Duration of symptoms§§
<6 weeks 0
=06 weeks 1

Nl b —

=

(S5 )

(1) R/OUIE|A QIXj(rheumatoid factor, RF) &4}

RAZ MHdt= 032 HASIETSUYU IgGY FcRHodl iRt XPrgHel 7
Opg| A °|1r(Rheumat0|d factor, RF)E Ar83tdCeY, °ol= £°|&=7F Ho{Y FOrE
A YEYEO| ofHAHY X2 HE XPrHAEAA FLo: AEH= Y ©HO UM
23N AU (Pooja 5, 2004).
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- Disease associations of rheumatoid factor (Wilson ., 2006;
Longmore &, 2004)

* Rheumatoid arthritis 60-70%

* Sjdgrens syndrome <100 %

« Felty's syndrome <100 %

* Systemic sclerosis 30%

e Infective endocarditis < 50%

* Systemic lupus erythematous < 40%

¢ Infectious mononucleosis

¢ Hepatitis

¢ Juvenile rheumatoid arthritis

¢ Tuberculosis

¢« Dermatomyositis

¢ Syphillis

 HIV

¢ Influenza

¢ Malignancy

e Sarcoidosis

¢ Leukaemia

* Healthy individuals 1-2% increasing to 20% over age of 65 years

(2) ¥ CCP ¥H(anti-cydic citrullinated protein antibodies,

anti-CCP Ab) ZAt

FOMEA QX R2 HA 50IGE2 S50 A HUH HAMESEE @
perinuclear QXt(anti-perinuclear factor, APF)2t & keratin 3|
(anti-keratin antibody, AKA)Zf Ut. T J1X ¥ H% 0 HAYYH
AAZ HiFesr2lo] 2[&sXQ o220 AAH.

J1E9] APF AKAZAMOIM B2l FUZ  AYOtaXt St AT X|KE[0]
S o ASoM o] NPl F filaggrin BHIO|H £9| citrullulinated epitope?t
F2 YUAZ FYUY(Detrick &, 2007). €F°| X&EE dEHoIM arginine Xt
717t peptidyl-arginine deiminase (PAD) °l 98l citrulline 28 W¥o| &&=
Hl, o|2 Qo THuHo MXpFXIf HotL|o FYUOZ XpZfo| HHUIZ S o = A,
O|2{¢h HYE THHO| AUBZ QIX[St= O] @ CCP PHIZz 1 ¥ 289 T2 HXY
filaggrin ©WZ&  o|g@3%F 3  citrullinated filaggrin ¥X|  ELISAs
(enzyme-linked immunosorbent assays) ZAPI JHUEHAN 2|&HQ 4iF3ot
IIEo SUS. ©f HAe AR O ULLEO| Xojz UX|UU £0|%= Ho|M RF Hbt

Qa8te BOUY & YUCHGirbal-Neuhauser 5, 1999). X2 TMo| HIERY x|

et

OFJIU
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A2 MY AERT GU-H B30l }SHE ol=2 AUt filaggrin HECIE
IHETE %Y citrullinated filaggrin BEO|E(CCP)E ©|4%t ELISAs HAP}

et edl 2I1EQ o citrullinated filaggrin @Al ZATHCH UEIF SFAE0] O

JIXE QHWSLTE, U8 S(2006)°1 L2ZY o CCP YH| AAt: £ HUSO|Te
Cigo] WXEO J|5H AESIE IO YUOL|, XI| RAUKIIM HE AMUE A}
Qe AOZ YN Yk(Forslind 5, 2004; Quinn 5, 2006). ZAHYHL oy

TAUGZATIES O|BOIN, UMl WHS WHAME MOl citrullinated
synthetic peptide W3t HL$AIZl ¥ J|TA%S SF0f0] HHGAF|D HHSHX|NS
kel

gt ol WYL HH ELISAS $of EHE

=
42

1]
¥

ot BeEAer.

2.1.2. HTA H1X

RAQ| TS Aol T2 IMH U ZrolEstla 3N HaMIF HAL[o] o,
It J|yurch of2ke] Xfol= UFOL} RAQ T UOM @ CCP ¥H| ZAP BQ
s TR IR

Center for Reviews and Dissemination(©I8t, CRD)%IA H|&3t= Health
Technology Assesment(©[8t, HTA) BEOMoME= T42o HUMES &Y 4
Cf. of=23E|Y IECS(Augustovski F, 2007)° TEH & CCP %A A= RAY
Mo BX|Xfo|d ULLEE RXU, RF(IgM)Ste HmUUSE SFo|2fn WSt ULt
EJH G CCP ¥A| AAHZ RFZF /801X RAZE us= AR AEE = Us
TUHI|ZEol2t #9|d AOW, RA T gt SIFQUXIZ ARG Alof| XHoiT}
o A4, J30 EFA(HAS, 2007)°IMe & CCP oA dAME2 RAY
Forol MESI ot YOom, TFA NHI & CCP ¥Hl AAR SAHE
Heoruct, HetiH(da Mota, 2011)° =™ RAE MU= G UOM &
o] e FQoH, 7|EQ RFe MHHAZ i@ FQoIY 1 UAEef
S THAIPE U=l HIBH] ¥ CCP BHl AAe| 3¢, RF fAIeH L9
2 QISto| 1 FTH 0f3{=z9 u|Jf 30t Wkl UL},

Agency for Healthcare Research and Quality(°I5t, AHRQ)®llM ZHg3t
CER E1XA(Wong, 2012)° M=2H, MHLX] ¢2 2EHH §F2 T4 ofH9
9] TUTHZ Yot AOIM OfX] FHII BESIHY UL SO0 ot UFEX| U
O= TAPH AXT F CCP ¥A AP G578 EGoY FAXXZAU {29 O

f
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2.1.3. 7[9|E=Ql

AHRQOIM Xt ZIo|E2tQ1e thg9 371X|17F Utk AHIQI(GUIPCAR Group,
2007 revised)?| JIO|ERIOME - HIIIGH 242 HAA7 |1 GFUHYS =
o] HdiM= RAY ZI|XTO| e Foi4d o £ UG ot UOWH, ZEI|o T
TotUXr o o g CCP M AP 274D #9[d ATk, F=(NICE, 2009
revised)? ZIO[E=QAYME  RFAMZE  378°1X1Tt  RAOl & Es XY
combination therapy?t BQeX|o Tjgt oJALZEol HQTH AKXl 3¢ & CCP &

Al HAFS TGWOoF $HTtn otm Uk, AISME(SIGN, 2011 revised)® 7[o|Et

1987 ACR 2{7|ZF9] ®X AN EZF(current standard)C2 ArgEE 277|
ZO|t}t. o] BRIIE2 Y, 19579 RAQ X FQ3ICt WHE|= XITHAAL 9 LK
A Y53 mWusl et ROEA MEIF  dE(rheumatologist expert
committee)Oll 2ol IHLEACt. FAOIE RA 715’0l Ue Z(possible RA), RA 7f
$74°1 =2 T (probable RA), RAZl &H3t F(definite RA) X HFPHQ RAZ
(classic RA) 471X|2 2]t o] 1987 ACR 277|%9| JiI%° definite RA
g 23% £+ UEE TAoE AU

1987 ACR 2J/IIEZ 3% Heof HY B2t RA%  OolEE|UH
(long-standing RA) &Xt AV E (FEXL2RF B2 7.79)%M HLEUT. HTPE
d% H"4t(Validation study)ollM UHE 77-95%, E°|= 85-98% AU HRL.
o] ERIEC JHLH 7IF IATEY 4 WE o EF7IEZ B2 RA% oHEAUH
(long-duration), 4%} 2 RA(active RA) #XIE 2 UH ety ARSHE=L|
Mg "o,

1987 ACR ER/?IZFY M 571X ¥=2 AXOH ST5HAHL, HHAT
Cf. OFX|9) 29(X|QF ZHAMY 22 WAPd AAZ QUL M 491X g52 RA M
3780 Mok 637 X|&EofoF 3T, 1987 ACR EF7IZE%e FOUEA ZE YU Y4}

7

M AA S WY aNo| TYH o WHY 4 U AASO| Ty Yt
o] A
—_

ri

N

i
C

MY

[}
52 oz AFo| oo M Iyl
FSX|EIL FRO UEHO| U, UHPFHS TAOH: §Xto| MIHQ xI| XRE
sl 2010 ACR/EULAR &/7IE°l M=Z0] HEL U, 2010 ACR/EULAR &E&/7I

ZoMe AW, 0j23t 2¥AAH(undifferentiated synovitis) 22| FHrEl A2 F

a
PG WXIBHEY] X7 HIHOl YROPEA
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g0l LAY EXM T (chronicity) R OIEHd &% (erosive damage)? 19+
= "ol(identify)stll, Snf, &S| XSt X|z(disease modifying therapy)&
A|ZFot2| ot J|2o2 Argotd, M| HHuH(disease course)?l THIEO| A{U
€ UXE HiY[SIX] = Aol FHOIAU.

2010 ACR/EULAR &RIIZ0IMe M2 Fdol gyt a4xXs2 &/
Y HolY, 2010 ACR/EULAR ER/ZIZEA ©I¢r oA o] JOHM RA
of EXXOl o|d HE(erosive disease) 2HL HoIHY, r2 Y o1y
T4 oiHE: THE O oofd FW HEM 20109 ERIIEE FFEAUHL
WOE= HI(2t o|gE|UE #XfE RACE ERSEE £

2010 ACR/EULAR &

BI1ZL B4 X4, ojgE BE4, ojgE MY 3T,
AT Y AIIHSNO| WY WBeM EX|Xfe] ZTolM oM 1987 ACR ERIIEL §
Argt ®o| itk 1987 ACR £R7IZM JHy T2 Me o CCP 9Pt £871F0 %

ItE|RY = AOlH, ol RA - 59|, £7| RAQ HTH9 E0|E& F2M7I1=Hl 2195
Cf. O™ 1987 ACR 2f/7IZ0 EYEAUY iy oHEEFG, =ZF5 9 & 0Tk X
SHE|X| 4T, 2010 ACR/EULAR E28/2|&°| 234

4, o9y Hgoz et AXE EFROEH ZIME ol UXY, ©ofF 2010
ACR/EULAR 2R/7I1E2 AL ¥ I[XxHAM 2|IZELE AHEO| I150HX| HYE A
201 TFQ d¥oitt. ol HTLE HFO Wt van der Helm-van Mil &
(2012)2] 282 2010 ACR/EULAR®| 1987 ACRO| H[s Hgto] Kisyapy At o
ZII°| RAZ EF3I7| sl SO/, oo tigt R 71X ALE

Kol
=
grolgr 4 UCD Werm QU E9F FOEIA Y icrof

SHo| gHEE H2 S| %
M 2010 criteria® UZESH= rheumatological setting WYEoIM XE7| A™E otx}

S2 o £ WEE RUIEA UWPOET WHY £ YCHD OpUCL

2.2, Y| FOIHA A oKX Y

QaLfate] FOREIA BEY YK morop| 9ot IWAFFAUXAL H|47|
(2007-20094) XEE LEOIO BM2 UYOIYUCL, JUAFIYYEAE H47|8E &
URSEAMACR AF EANEO| W2t SUIIFKS HEOIo 3uo SUE X2 HIY
0F SMUITt, SMo| ESE QAXHE 18,406%(T 194 oA)oIon|, FOfEA

A S

Ho| 2t £2(BY 2% AE)L ¥

rg
ol¢
s Mo

M
o
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o & X491 0.933HCH W oot CfE Mgtdp IR T DH(0.865), Fu't
0.798), A¥H(0.785),

0.933
0.8832
0888 DBER0.852 0.643.0.842 51y biEil dans 0805 0,788 6754 —
%’%%%bv °>~*>&>f€’4§$9§2’ a“ﬁ@
@B S & 27 2 5 o
o R E \5
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(B2 : Yurel o cfE WEe FTALYBZAL H47| 120 2(2007) A
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AHOlA & CCP & Xl HAt2
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ol Al == JTL=1D|>

TTo o o

3.1. 49

2 dAFoME HuFNYIF(Comparative Effectiveness Reviews, CER)E =
WY o I|E HAM FHOIHEZE MEE(De Novo) A1E Hilot= WOl tisi Ol=

_lLI_

AHRQ(White &, 2009)%IM Hetet £ Argoto] 2|1E HAIY FHIHS HEN
CHAY 3-1).
STEPL
AFEH0f 78 FICOTS-SD0j| Chefo] M7
EnEcRE 2

. l 5 NEE HAS 2o

r L

| srojmasigesp e BETEEEE

’ ¥ES i 1

STEP 2

Ho| =aE 6

| :

; == SReIZE pas L2 G
v T *  SLLYRO| OfEt SRE
e Emesma S TP
STEP 3,
B0 Em 7t ,
L4 )

MO

0| o I1X| 220 Gt
Feio| @o| Sashp

De nowvo SR CH-

T
¥ES

STEP4.

| A1 Z2 SR= A=A HF0)|

L | EpatineER

‘ STEP 5.
EELIEEE

pS I=4
=2=

a3 3-1. 71Ee] MAN 28m

_|I_I_

Reviews)

_14_

ZAFELS LS
(EAfEH= SROj|A{ st 1758 2048
Iz 1L FRE] ST
x| St s FH

L J

De novo SR EfA1 &
aH= gited

S(2008).

8238t o|g27|&™Jt (Using Existing Systematic
SEL(AHRQ, 2009) Adapted from Whitlock
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3.2 7|= AN 2¢A HE(overview of SR)
3.2.1. AFUE MY

2 A9 N SUDMO WMUESL “g CCP WM I ROPEA MY @x
of EITto| Yt HAII[2 o},

3.2.2. AN SUIY HM
%

3.2.2.1. ¢RG4, H, Hu ¥ ZI} (PICO)
MEI} 2L SojN HJAXDL PICOTS-SD HAIOZ Ha|oreict,

A4 (patients) : FOEA AHE oiXf
M (interventions) : % CCP %

JHJ

BEY (target conditions) : FOFEA AHEA
Z(outcomes) : M3

HRAMA|(study design) : HHAS
- AE(Time) : HI3AS

3.2.2.2. FHIHM G|o|g{HjolA
oy HFLSO| ol HX Cheo| SUZM HO|E{HIO|AS TUAOR J|EO| HHH 2

GINANO| HAM (MOl 2012W 5 21YU)2 MABI¥on, HMAO HE 81 19 X
AlStQY. FII2 £I|1HMZ o1 #iXl FHO| U2 H FIIOIEYH.
Pubmed

* The Cochrane Library

3.2.3.1. FHUIIE X ¥H
Mo WAEE £OI7| YUOHM YOI NAIY SEULS o|goto] HMOILL,
2 SUH 29(MKH,JHA)l FYoto] AX|E UL MEASIHOH SUKA

[ My |

— =2
oI Fof MUo|RE AYOIYCE, IHO Me MK J|EL CrgY 2ok,

_15_



v AR SUDAO| ofd FQ (UNUEXH 5)
o

v
v UXpZo| MHESX| 2 B
v

3.2.3.2.

=]
29 AN

Mo

U HEE B
2 Ao sy
HWopstct, AHRQS HIMoME oS
ofafl ofRe O, 2 AJOME HME

—

lo
2
i
o
2
-I-
2

AYHEBIL X2 Fofl BHOIEL,

3.2.4. HAN A H BYII
3.2.4.1. A9 Yl =+ HH

MOt NN BHDNO| ol US| MBS
ARFHE oY YO HY AFANE AE
o

Foll Giol MHSH Y OHF MU AFAXES

MAPE HAHH IHIEO HPIFE Assessment of Multiple Systematic
Reviews(©|9f AMSTAR)Z ZIg¥siity. AMSTARE WHOY AHRQ, Canadian

Optimal Medication Prescribing and Utilization Service(COMPUS)9IA
ot A I =2, F 1190 HELZ Hol UM 9, ofHL, HEY + AU,

o

I-I

8% 4 ¢i8(not applicable)2 g2 ot HIAAE wilo] CRo|0 EYE AF

ol © 30| (Shea &, 2009; d+¥ 5, 2011).

=
S Y= =TE 2U(MKH,IHA,JYP,SHI)Ol B215td SUX[o| HisiM &

o SO YAYXIS OITUCH WIABE ol(1), otUL(2), WYY + US(3),
U 4 918(4)22 EASIYI, AMSTAR ®2o ‘oatn tigst 390 182
FX UL FQols 0HS FOl 11% WHOZ OiHD, ‘HEY 4 92 ot

_16_
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ZE, sigEor M} X2
A0 EQH5IOI0} BiCt,
Wiz o Holn §rje HA) AfA e B d
gro) ApgEY o “o)’2 A7)

=, 2128 4E 52 S 4

20| Ue B °IE Mot THO=Z St oo, b ARIF O] YEAH -
A7 HEO| WH2S 100FLe=E o0 A ARG (FHY, 2012).
B 3-1. AMSTAR & %I} =4
= M Lot ot
CARRO ®MAI 23 | DA 48 Fofl stAMSEE ZEF0| SIS0 Sick. | o(1)/0MLI2(2)/c
TEO| ABOl pY | vz ZEEF S IRB o 9lojtf AFde] g | B & AU3Q)/
HRHETI? 2 FPH A7E FE9 o en A28 28 4 els)
Hole & Fol E-‘r‘ﬂoﬂ olsh =Mooz EEIMElT}
X2F&0| S=/ofoF 5t, ofd EUXIE sHATH Eol
SEMED XRFE | 2hm0| HIAIZ/0{oF BHCt, Oil(1)/0t <(2)/tH
2 o3 HO| 285t | wiw - BZeyeyg griEany piok = ilge) | HE £ USEQ)/
R=7H? 217 Fdspe] §ho)E dfA ) S& §F Abgo] gE 4| HEY £ glE(4)
go] AEFES A3} FolHE Gl
2l 7 gl
Moz F JHel Mt X=flg 0185t ZMz|ofof Bt
Ch ZMAZQL C|o[E{H[O|A(0fl:  Central, EMBASE,
MEDLINE), =X|H(MeSH HIA| 7s)7} 71&E|0{0F St1,
w0l SEZIMS Mg JHsSt ZAMTEr0| MIA=lofoF B EAXIA, F 01I(_1)/0H-I9(2)/EH
Sttt A, WatM, EM3LE o7 SE2(specialized register) | Y = S20)/
OfMmT=/T!

. ZETIE0 SEYE
(of:2[MZ)7t ARS
E|oi=71?

=

STOR0]| 2AG0l 20| HAMIR=K], SEERL A

of Soil et S BMA=X] 67t 7= =(0{0F oict.

Wi o elojo] gt AE FuE o] Y
43 gow o’z A28

Grp 2o
g

ofl(1)/0tL2(2)/Th

. =39 e o
220| TR

= HiKE A5 ZS=0| MAI=|0{of BiCt
;XGRS glAED 9lon ‘9z 373,
ARG 27} AF G, “op] = A2,

. mgEl oiqol Sy

HESTL| A, SKH, (SXH)"E‘EWP 2 59 gH=
HAl=|ojoF St BAE AT -0 A,

o= M

—_O, o
EH, AN e, ZEME], o277l S8k, StHE
5

5 2 4+ 280)/
ol MAISIQUEZI? | 2Ho| TIAIElofor Bk, .
=8 4 248
Wz : gle) ANE FyEe] E FEF ohrEE ol
gf 5= - /‘&7
Aol AZE HII wEE MAISIO0F SiCt. ofE S0
sl otmo) mo| m | S B7H ATOINE SXRI IME OF =71y & | ol(1)/0t2(2)/
= 22 ZEAY 4 U HESHE ZIiEoz AR | Y & oS
e Shaspiop | TS EUAE & AT UESHE 2EiFoe e 4 wse)/
Si7l= it CH2 o Hefols 53 JIE0| o Merd | mBY 4 2t8()
& ek
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SOEIA 22 SXUA & CCP &M A oA 24 Hot

Q'E
08

ot Zat

B3 o] Fo] Jadad scale, risk of bias, "@E B2
& 555 HF} JE qAES HFH} FH B A

EL 0]83)t 2} 23]9] HE ) Hila} zJAJEo] olT)
(077%{ ED__ / a,)?Lo" /‘_15.9‘”_0‘5 _»7;77}_1;//%7’;/.1: 7J_g %:7
wslA AAJerHA lget = i FA HA7ES Fi
o] gopoji} BPIE MAIGTGH 1Y 7 HOE)

Zan WEt Zupt (REN, 22ES

8. matel oo me | M

ofl(1)/0tL2(2)/Th

721%% ié}itﬂ - H/ “Z EI'E] %—] 725// é’ O/ }/\}O} 7E':IJZILT_L; ‘/z"g/fv—z_j}/]/ E}g_ _J'\_ 9-1%(3)/
- gl4jElojo} B} Eo] ofgto] 9l o= 9l). 7H & _
5| AIBEIRHETN? H2et 4 912(4)

2o “op ez AZHY o FRAH W 7|
802 A=8,

HTEQ SEAMES TIel Zuntel At JksMol HH
|ojoF stohof: SZEIMoll thst 710] MEZ ZHH, 12). oA
AMo| QUCtH 2xte| 1t @3 (random effects model)

SAIBSIT ZNIE ZeSte 20| YMHOR HMst x|

9. JHESEFL ZUE | pedgiojol StCHo: ZatsH= Z40| 32|01} oll(1)/0tL|2(2)/ch
Aet WRHO| BH | )y - o2 Zo] Fqzle o] HY/fygoz oz | HYE = SUSQ)/
SIRA=71? EFolx] Egu FigsiA, o] dyel g ol5sl | MEE & GlE)

Jup Fgepgioe te) T2 A= g
gEE], HEEA 0] Tl G AP <)
AEE A GRS FRols “HEE 7 gSte A=A
7.
E0 H|EZ0| 7HsAE TJaHZ(0f: funnel plot §) E=
SAX 48 ZuHoll: Egger 3HAY)Z E7I5t00F ot
e ol o | _ ol(1)/0l2(2)/
10. & BISES 7vs | vz - funnel ploto]r} FHA}F BHgko] E51H<] 4 gat A ol9(3)
2 BIISIREIN? | “ofr)e 7o) #=zsi) EgE F747F 107 U/U%O/BW 3 s12()
7 HjEgo] FopE R 2k ool g oz g | o T YT
ZFere). 9% gHre) “FE8 5 RIS AlZAGE o] F
LA “HEE 7 Ge o x‘//ﬂa‘#ql
o R HAXM 280 *;E—J ZotEl ATEe| A7 EX7F He oll(1)/0FLI2(2)/TH

11. olsied&E0l 7I== | 5tAl MAl=|ofof Sict. SE A 9123

AT WL 2 AAE EHRE ] 23 AU A | fon g

e M i K

£X: Shea BJ &. J Clin Epi. 2009 Oct:62(10):1013-20.

3l2l5l II-E
ABEES  APHO| YUY  EESE @AM olgotl ARy sIW 29

(MKH,JHA,JYP,SHI)O| £&010 S| Uojs SUMYIY FU YHOR k9|
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g SOOI QAUNE O|TUCH Y YRS UL ZOW, FRAJE 2| J|aH
GE ATINE FBOL= AL YO ot
ALY HZ, FHAE, HX, FHI0|
- A7Sy
HMDB(AMTI2)
oAof[t
- Mud|E
ZpEes
. ZFeEM
ze

3.3.1. &7t H #M
C

st=20|

fo
=
oX
|o
Hu
re
s

YH APl UG Lo o Y™ ny FIIE ¥

P
ol JIZQ HAN SHINE U§

=1

re
=2
=
1z
Ao
re
=
2t

= (Using existing systematic
o[, 2 AAM Ol gt IEY HAHY FUIHZ Lee

oot AHO 14 MEE wEE, &

;] =

fllo

review, using SR)
S(2008)°|H 7|1=9 HAIX FHIHAM &

AFQ AFI|ZO| MOt 1Xf HPQ ML Hioyoro] MU SHS AMOYLE,

=
fllo
>

3.3.2. g-I=

AP SHTAC| TeSt A7 J|Ze el 2Lt

o HF1R¥(types of studies): Mgt S

o UM X(participants): J{OMEA 2EFEO| o
WA Ab(index tests): & CCP @AMl At

e IS HXEM(target conditions): FOIEA AHAH

o HMilHZF(reference standards): 1987 American College of Rheumatology
(ACR) criteria

o Z(outcomes): YEYUZE(positive predictive value), 3’d°ZE(negative

srol §xt

rir

o
predictive value), MU E(sensitivity), E°|%(specificity)
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SOEIA 22 SX0AM & CCP Xl dAY & 224 HOt

o AP MEE YN SUDLAT AMAHE 1@ H(2006.1.1)EH HMY
(2012.05.24)71%] £TE A7

3.3.3. dMYHY
Mo Ml HAY SUDMATL SUSHH T3l | FHX| HO|EHO|AS Fof
ouj, AF AMYALS 20124 5Y 24U0IQUCE. HMAHS MeE MY 2D

o
AAToN M Aot AHECE 119 M 20064 O|F STE THUOET XYL,

= MEDLINE
= KoreaMed
» Q3R OEJASIYX|(Journal of Rheumatic Diseases)

3.3.4. Mo Y HMH

A M2 YR A =2 o 2ot UAEE O Aol ROt
A MUHAH(Rheumatoid arthritis, RA)Y ¥ CCP WX ZA(Anti-cyclic
Citrullinated Peptide Antibody, Anti-CCP Ab), R®UOEA <QIX}(Rheumatoid
factor, RF) §2 HHE9| X¢oI0] Moo, Ui HXIZ 2 =102 XBHoritt, Xt

Mo HEO0F HAISIFCH(HE 8.1.2).

Huy

NF 2Y MY WS O ¥ MY IFOIM 2 WUTRo| MUY BUO| LEYS

FQE UjH|olo] MM SO|EE HOIM O W O 2 AMZ MeorHct, ofx|gr 1
A2 HF MY 2Y o) 2712 MYH TUS AU,

AME GE 2oo| Ui APO| Mol Mey/uyy V|Fo| ma sJd 29
(JYP,EJJ,MKH,JHA)Ol 2HS MYOIHOD 1% Mei/ujx| YoIME HSY £=22
goloto] & Q70| ARFHOF UAYO| YTID WU SHUSL XOIHCE, 2Kt My

M22 HEOIS 2 AR ARFHe
Meoigich, oA SUXTL YL FQ =OOlY A UK o|RYoH, o

agr- o
X T'__ﬂ

KX
=2
AE UXE T OITE HQ MY ALY =F Fo AN UXE O|FY
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CCP generation
WHI|E=X|(cutoff value)
(o]

3
Pdd 0t (outcomes)

ao=a2

_21_

e

o
g

0:

- HEI|1E
v ROEA HEYFG (2H)XE L2 UTHHAIE Aot A+
v % CCP %X dA
v UMAZE(PPV), SAYISE(NPV) TL WAE(sensitivity), SO
(specificity)E F&Y + WY AMUE + A= A7
v ooj To 33T = 23
- HiX2|1=
v OidexrZol ofd 3¢
v FEol RX| %= B
v HWFO| RHY HESX| 42 F$
v HAECH ASEYIL HA RO UK B2 BL
v IEN(FEIEL, MY, FRAR, X8, oY UH F)
3.3.6. AIex&E
XEFE Fe AFHYl FoYH BESH FAS 0|89 ¥ AT =™H 22
(JYP,MKH,JHA,SHJ)®l F&51 SUX|9| Uiz FAMP D FUSH Yoz oA
UX|E O|FAUL. FEO Y22 O3 2o, ZF ARIF o AEY 2 Badt F
e, BE AMHEAM I FEIIUC.
- Qe o XNXp, EHAL
- AF{Y(study design)
» MuBEZF(reference standard)
» interval between test and reference
« OEE
- FAAF(range)
» 3HI& (%)
« SR EHL £ XI[UX; o FY FH
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SXHUIA & CCP &Ml A 2aX S84 Hit

v HYd(true positive), HUY(false positive), TS/ (true
negative), $1&%(false negative)
v UL (sensitivity), S0k (specificity)

=¢o HWIIE M= TDHFLYY ALY I =7YU QUADAS
II(Quality Assessment of Diagnostic Accuracy Studies)E ¥&stat
(Whiting &, 2011). EB2I 94 ¢ AT =€ 2YU(IYP,MKH,JHA,SHI)°| §
Ipotl EUXPL YE FS WH AT =28 FUH oA UXE O[FU.

T oI =32 QUADAS TIIe 3 471X =222 2t A9 g%9E H|E™(bias)
o Xg(applicability)ell gt 23 T2 B2PI =W, FrYgs
3-2). Z EHQo] i3 HEH AUEIN ROH 'low', ®2H 'high', S¥MIIH
‘unclear'2 HIIott, O|F HIFOE oIg T HIET YEEY EE2 =HIYU For
o Y F XL W2 ALE Y. Mg SO ASte F¥HY HIEFE {UEE
QUADAS 119 474 TuQlof ojsf 2+2f et Adt ‘low'?t 371, ‘unclear?t 1942
HItE AU o] 2o HIEH AYUEE ‘low'Z FIorRT.

o, My AFY =9 ZHY index test FFAME H WA FY(reference
standard?| Zutet 2B index teste| ZutE WHUMEX| ojf)o] WS FQo}
o Wwoote] of Fgol 2IFXE FO WHOIRL. EI YA (threshold)ol Ao
BREUEXO doliMe MZEA Moo mEp HoiH Zk(cutoff value)E Argte
Agol AL B2 ‘Yes’, datag EUE ROC curve 52 T8 AHAE ZOIH *No’,

cutoff value®l 4igt Ag°l RCH ‘unclear'E2 B2IoiRH.

rlo
0
oo
I3
my
L
H

ol

B 3-2. MFE A0l thsl &S QUADAS Il &=&

r

Patient Selection

Risk of Bias Low High Unclear
consecutive or random sample Yes No Unclear
avoiding case-control Yes No Unclear
avoiding inappropriate exclusions Yes No Unclear

Applicability Concerns Low High Unclear

Index test

Risk of Bias Low High Unclear
reference standard = index test Yes No Unclear
pre-specified threshold Yes No Unclear

Applicability Concerns Low High Unclear
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Reference standard

Risk of Bias Low High Unclear
the most correct reference standard Yes No Unclear
index test > reference standard Yes No Unclear

Applicability Concerns Low High Unclear

Flow and timing

Risk of Bias Low High Unclear
appropriate interval btw Index and Reference Yes No Unclear
all received reference standard Yes No Unclear
same reference standard Yes No Unclear
all included in the analysis Yes No Unclear

%2 Bt 25

PATIENT SELECTION © Low Risk @ High Risk @ Unclear Risk

INDEX TEST ©® Low Risk ® High Risk (@ Unclear Risk
RISK OF BIAS

REFERENCE STANDARD © Low Risk @ High Risk @ Unclear Risk

FLOW AND TIMING © Low Risk @ High Risk (@ Unclear Risk

PATIENT SELECTION © Low Risk @ High Risk @ Unclear Risk
APPLICABILITY

INDEX TEST Low Risk High Risk Unclear Risk
CONCERNS © ® Hig ®

REFERENCE STANDARD © Low Risk @ High Risk (@ Unclear Risk

3.3.8. 424

3.3.8.1. UTHY P& EY

UUIHO T TTHHO AHAZd= <BE 3-3>1F 0| IUYFY(true positive, TP), ¥

%X (false positive, FP),

X1/ (true negative, TN), $13’J(false negative,

FN)2 LEHHS, o|S HIOR Ty H®T(accuracy) B71E Yol <E 3-4>04

Ho" UL (sensitivity), E°IE(specificity), ¥doZE(positive predictive

value, PPV),

(likelihood ratio of positive predictive value, LR+),
ratio of negative predictive value, LR-)& H7IX|EE 123}, Aol QHE

of FYS A W WIKEA P PEH|E

o=

ZE| B3 BES 7R

_23_

=

29 %X (negative predictive value,
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=

NPV),
24 2 &H|(likelihood
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FOEIA 22 SX0A & CCP &M At 2ad K24 EHot

H 3-3 UGAA e el ULRE
He(reference standard) o
£(D+) 2(D-) B
N SN (T+) TP FP TP+FP
T SH(T-) FN ™ FN-+TN
| TP+FN FP+TN N
2 3-4. H%: X®
X BX| B Atz ol
s TP/(TP+FN) Hglo] QU= AR F AT YA AT HI
sol TN/(FP+TN) | Hlo] gl AR 5 AR 249 AZo| ulg
FYASE TP/(TP+FP) AR ZIOE YOI AR F AN Tglo| T ARl H|g
A ZIPE SO ARY F AN o] ZX| 2 AR
axoa IN/(FNATN) Hlor 2P 2491 ARY F AN Tglo] ZRK| g2 Aol
=
¥ Q& MG XX 2 ARYO| OAAES HY UFo| [y
@z ogu) | Co=/TSUE) T ane spy szl opyazng wa us
24 o&H| Lmzcy sops | SEHE PN $e ARl oyAng Hom 92 uge
(g4zay exuy | THERVE Hlo TS JHE AfHO| OWAAS HOIX| o U

XIT Q@ XH|(diagnostic odds ratio, DOR)e XU HeULEZ ool Ztoz Qof

Ste X|EE HEO| Us A F B ¥4¥Ol B 2Z(odds)?t HEE XX %2
Ard 3 29 g/80l € X0 HIg R v F2XIE YUEYEe QXH[o|G, XY QXH|

QXH[Z BAULT| IO YHHQU SiAo] ZUMOIX| o0z MTY FULo oigt
HE AFNME 2 AFBEX o4, MY FAUL HEREM YHoME T Arg
EY, XHHA o] ¢, 22 FYStE AX|(threshold value)l T2t AL
S0l=E ME QEXO0=Z Hot=H|, UAEIF FIOIH So|=rf A0t £0|=IF FIt

StH QUAULIr ALY, TN ROC(receiver-operating characteristic) 42
Argoto] Fx|o wHopo| mME AUALQ S0|EE YUEHUYH, [MO HEH(area under
the curve, AUC)22 HAUEE QuY 4 AUOH AUCIt 19 IME4+E HYUEI} &

S FARD ¢ 4 Ut

M
XCHY YOEo| iR HIEREAC uu FX|HO| WELEMM @R YUTE UEHs ol
UEY SOISE FA| IBIoIoF BlOR, JiE ADSOUM 2x2 YHB XY XIBE
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HYOR BN I ATS UEY SO|EE YMHOT FAOP| ot ¥ AIS
£ AOtD forest plot2 EAOICH. EY O|F HpgoR
SROC(summary ROC) BMo|l g #7359 YYEE BASIEEE, o HEa
o 2 H(point)®l A7l HE(precision)g UEHHH Jt2o| ols So|Eel HE,
HZo Zols WAEQ FES YEHATH B AFNE FYX BEQA A48 HE
g UEHHE MES AROOR, % Mo I, ME ol % WX EEOXY
31 @ 4 Yk Moses 5(1993)°1 Mt SROC ZML MGt QXH|Z Faw
, HH| GHTI HS(ATE HXY XIS HIPOL UNL)S SYHLE of
SMYUHDHON Y YAHLE O1§O[] ALY I|TS Y
bEKZ 2A(NHQXH|)9| o] H4E Aot SROC M ULES 50|
of $Y AHAE HFOIX| RUCH= MY UK, RevMang A§oro] HIDH 3|

(=]
NE APS UAEY SOIES FMHOR BMY 4 Urt,
X E

rr 4> .8

A
T
=
o

X!

Jrots yyoz

~

[¢]

H1
H1

FRXE FHotAx Y P, AU oY S WFotI| i
HHTNDHES AROI|E HDO=H|(Macaskill S, 2010), A2 of& X NAEQ}
S0|Eo| UGN gt 95t0] Reitsma S(2005)°| H|Qgt o HEHzuTY
(bivariate random effect model)Z Aot T FHYXIE FYOIUL. O|HF
HuaBYoA FHTE logit(NUTE), logit(5°lk), logit(UAE) &4, logit(5Ol
£)9 24, logit(UTE)L logit(5°1k)e F&24E RevManl ¥Uzsto Y =%
E SROC JHMo| BABINCH, logit(UABE)S BEEQXL, logit(5°lk)e EEQXL, 9f
9 FELM BFOXIE FIHOE RevMan©l| U6to] 95% M2 HYH(confidence
region)dt 95% °lIZY%H(prediction region)2 SROC J{Mo| YEQIct. ol F
g UBLet FY Solke W FYEE UHUN, AIXFF2 2¥o| H2 B U A
TFoML UL SO|LTt YA Y FHOE FAHH O[PS UtgUY. FHBNY ¢
H]Qt S44ZWO oH|E S ALY S8 E0|E AFR6o FHoIYCY,

UL = X9 F¥2 Y U ALS GX7r ojEHA FE, H
X|o] w3to| mE ROC ZMZ FUSHIl A% Rutter(1995, 2001)7F HIQkst
HSROC(hierarchical summary ROC) ZM HHZ A8 4 UG, TEpM, 2
oM FEUY HLEY AX|= M-S ¥ CCP UM AM Kitoll T2 282, o
(U Xd)), HXE wrgste i (proxy), SROC J[Mo| H|HHZ LEH
shape 2=, log(MUTXH|)o 24, FXE HrFgst= o i 242 F3¢
¥, °I€ RevMane| Y#sto] F&E HSROC ZME FHoIUL;.

AFZ oM AEI| gIotol, ATMAL & CCP WM WA Kit FROI wat

H

re

«Q

rir

--
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FOEIA 2E2Y 2

FXHOIA & CCP & Xl S A2l &

SROC plot2 WZ I3 AAHOoz HESIQON, FUUY AFL2F 1070 0jAU0|BZ,
2

FOPHOR ATt ¥ CCP YHl HAt

K 7ol T2 o1& (subgroup) &AM
T= O SHTLE HYYU TP gt 243 X

LIYOIX] AT, OIHT WERYRY

% HSROC Z¥2 SAS 9.29 Proc NLMIXEDE Argot EMston, forest

plot, SROC ®M, HSROC {42 RevMan 5.1& Ar85t0] YERHACE,
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4.

S0EIA HEH BX0AM & CCP Xl ZAL L& SREH HIt
1. 71= YA FHUE 4 (overview of SR)

4.1.1. 2 AN U MF

[

PubMed, Cochrane library® & 7IX] DBE #4439 IF¥Z Mgt AW, F
2,277M(PubMed 1,544, Cochrane library 7332)2| 2¢0| HMEQUCt, F&
HH & NE/X8 HEE F 2,258 FHI HIH|OICE, 2 19Wo| F3HO| AURS
etesto] 2xt2 HESH Hif xF WO FHUO| x|F MHEE|IOH, hand searchE &
of 1Mo EHS T3t F 10O HAIN FHIA ARI} AFHOoZ MAPE UL, FHM
B BERE <Y 4-1>9 ZOoy, HiyE 11Wo| 89| HiNAIGE H28.3.19 7|
i

DBZAME Sofl 2E ¢ ¢

+ PubMed (n=1544)

* Cochrane library (n=733)

(n=2,277)
p
ZE2 HJAHE 28 £ (n=18)
. Ifc 55 HA (n= 14]
= AT - 5 35 #HA n=4)
S2 A T 2 5 \
(n=2,259)
AMEHED] S5 A
[ Bl T B ul e [
[ (n=19) ] [ wHE B 4+ 2 A
(h=11)
I 1. SRO| OfH H2 (n=4)
1 ZESTEO| HE REBR (=4
3. TR 20| HESR ¥2 FR (=2
HEE = + 4. 2E0| FO 07 O B2 (n=1)
(n=8) ] | J
Hand search 2% =7} (n=1)
FEH7 3 43 2oE 474
(n=9)
I8 4-1. AN 2sinE 24 28 MY S8
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4.1.2. YA FHLH X

Uf

Bl
Ul

<¥ 4-1>1 Z},

AL
T

o uxt a7

o] 8
a

= E

(2011)2 =&

=

Zoroto] 2uerol|
o

2014 %€ #IZ F3 DB

HfEo| &2 SO Yo F=EHOl Fol EUEO UAUH. Taylor

AN HFMFYE SHO| S5HORD Yo|L
BIISIX] foF MM IOl EorE 40 3720 BHOICL,

o
s

ol

o
=]

i 2 Zit= MM oA Xop7r UAZ = U

2 AN 2HoEY XY

8.5 7|&3tR.

mr
i o
olJ
mr
or

&)
ok

=

oo ¢ 0|k,

1 37)

27
65
155
12
118
65

60
85(MXIYEIt HHE A7

66

o A}, @

B}

AMSTARZ

&l
b

Riedemann (2005)
Avouac (2006)
Nishimura (2007)
Lee (2008)
Whiting (2010)
Barra (2011)

Gao (2011)
Schoels (2011)
Taylor (2011)

ke

go

XA

omel

X

Eoro] 3HO| 708 OMLE =2 B FHUOIRNY, 50~70F Aro|Qd ¥l 4W, 50H

4.1.3. §AIY SHLE it =PI}

ALgot AR 2Wo| SUOIYCHIY 4-2).

|

xu
=
&)

-'

Rl

OHY HA|
F ™ - Nishimura(2007)2 Whiting(2010)
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$50| 7|25 Y=t

R

ol

EHE A2 YOI HAH Y=

BiRIE A5 20 HAIE =7t

tRzFE2 02 o]

A HA

™

El

!

354

[P

o

M
X

olo
E]
<k

Jolu

K

olo
5]
<+

Jolu

mr

WOt 2 (2)

moj ()

T3 4-2. MEREl RS
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K%
44
1%
&

¥ 4-2, MEE HAM Zelnzof cist 27t 20t

-
= o 5| A{EH T 5 E o o] H o B
fr I_x-l(n):“ —TI_I__‘ Lo X{ 0| 2Fvlz 27 H 2 ¥ & ij . Io_ xlo__rL 7:| Z)H - 74? sSHHE SH AL
_ oo = & 2 ZoEM 2ol H B2 £ E ZE s ol _ ehit
23 _ "o YE I dn==2 =y ol - - 54 s o}
A = o] oz{¥go| = oI 7t 5| @ Hotz=ol g g 7| & & e
e AL EIR} 0] HMAl HAI=U } HotstA
SR SR £ JsEY H® el o MM =7t
=7t EA=7t =7t . =7t
=7t =7t =7t AMEER BTt
=7t
Riedemann(2005) 3 3 1 1 1 1 2 3 1 4 2 5/10 50
Avouac(2006) 1 3 1 1 1 1 2 3 4 4 2 5/9 56
Nishimura(2007) 1 1 1 1 1 1 2 3 1 1 1 9/11 82
Lee(2008) 3 3 1 1 1 1 2 3 1 2 2 5/11 45
Whiting(2010) 1 1 1 1 1 1 1 1 1 1 1 11/11 100
Barral(2011) 3 3 1 1 1 1 1 1 4 4 1 5/9 56
Gao(2011) 1 1 1 1 1 1 2 3 1 1 2 8/11 73
Schoels(2011) 3 3 1 1 1 2 2 3 4 4 2 3/9 33
Taylor(2011) 3 3 1 1 2 2 2 3 4 4 1 3/9 33
H|ZD @ oll(1), OILI2(2), CHEE &~ SI8(3), M8 = Sis8()
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FOEIA 2EE 20N & CCP Xl ZAS 848 =8

4.1.4. JtaFE AY
d

MY 2Ue F OWON W79 M, EYUH 2U9| £, £ A HFTEL ofY <E 4-3>T 2T,
E 4-3. MAN 2D MY2H 27 SN
cain oo Fad e
ID T =T o|z} E OFMO S Mo = ==
RA TIMzof| 2 27 (13H)
early RA 14.4~84.3%
established RA 64.4~96% 88.9~100% o .
_ 8 CCP Al FME RF ®rf
Riedemann o7 elderly onset RA 64.70% ZOE|A EHEHO| Tt AlAl
(2005) HIZZAME ZEISAAL (2F) M Zsto| o= o =0|=7t
Euro-Diagnostica 85% 90.90% =Ct
Axis-Shield 82% 90.90%
Inova 85% 95.50%
anti-CCP AMichof| 2 25
anti-CCP1 53% 96%
anti-CCP2 68% 95%
HIZEAME ZEITAA (4H)
Euro-Diagnostica 52.8~85% 85~100%
Axis-Shield 43~82% 85~100% 2MCH & CCP &t ZiAtel ol
Avouac 68 Inova 58.5~86% 85~100% YEE RO WRHRAS b
(2006) . . 2sfol, RotelA pEm o2
EUROIMMUN 81% 98% Z0lE|A =S zest=r Y
RA Z ol&ty|ztof] 2 2R 01Mo| Eo|zE o &Ct
CCP1_67H&olat NR
1274 olat 49+9%
_2474E ol 53+7%
CCP2_67H& olst 48+7%
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44
1%
&

D | 2a4 2z e =
= E0|= AR EH| SHREH| QXH| ~
_1274& olst 51+9%
2471 O|At 71+15%
anti-CCP (37H) 67% (65-68%) 95% (95-96%) 12.46(9.72-15.98) | 0.36 (0.31-0.42) 16.1-38.99
. ) _ g CCP &l #dAt= RF ECt
Nishimura 86 anti-CCP1 (5-‘-.5) NR NR 13.03(5.74—29.04) 0.53 (0.46—0.61) NR 20lE|A ZESo| Fchn}p xIAl
(2007) anti-CCP2 (29) NR NR 12.77(9.62-16.94) | 0.32 (0.27-0.38) NR o Fel ool H So
RF (50m) 69% (68-70%) 85% (84-86%) 4.86(3.95-5.97) 0.38 (0.33-0.44) 1.2-8.7 o
RA o ZetfZE+ H|w
anti-CCP (7H) 0.767 0.951 14.84 0.244 59.235
= g CCP g2t ROEIAQIXIE
RF (7H) 0.782 0.805 3.687 0.298 12.915 20| ZIASe He & COP &
Lee 7 anti-CCPorRF(3m) 0.852 0.745 3.374 0.197 17.565 ALt FORE|AQIRIECE ZITHY
StMO| Z7tsH Bt=ol 2
(2008) anti-CCP&RF(3) 0.794 0.965 22.23 0212 156846 | Ao e aes oo
RA @} ZAZCHERZ H|m 2 Hoir}
anti-CCP (4™) 0.755 0.988 52.791 0.252 21714
RF (3H) 0.757 0.847 4715 0.321 15.714
RA ZIXTof 2 2R
early RA_
cohort (19H) 54% 95% 117 0.48
cross-sectional
and case-control 66% 94% 104 0.36
(24H)
Whiting established RA_ anti-CCP2= ZOiE|A AN
151 cohort (11H) 66% 98% 32.3 0.35 £71542 Kl sixtel Aol
(2010) . HLSEA|F{0FSICE,
cross-sectional
and case-control 69% 95% 14.8 0.33
(99H)
02 ESUA) 205 IE 25
UA excluded(138m) 67% 96% 15 0.35
UA classed as RA 63% 96% 14.2 0.38
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SOEIA 2EF 2 XT0AM & CCP Xl ZAL & R4 &
oA
D | =8 sg s I S z=
= E0|= Y PEH| =< EH| QXH|
(138m)
UA classed as
_ 67% 95% 137 0.35
non-RA (143H)
AT CXIloll 2 2=
cohort (27H) 60% 96% 159 0.42
cross-sectional(14H) 69% 95% 12.8 0.32
case-control (97H) 68% 95% 14.3 0.33
RF, anti-CCPoj| 2 2=
RF (69m) 70% 79% 3.3 0.39
anti-CCP (69M) 67% 95% 144 0.35
Z7| RA(cohort, CCP23IT)0IM2 B2
anti-CCP2 (3m) 53% 98% 22 0.48
RF+oranti-CCP2+(3H) 67% 91% 7.1 0.36
RF+&anti-CCP2+(31) 44% 98% 27.1 057
Barra FMEE Al RF 2 & CCP &
12 0|20 Mot ZutE &g = U/US H BAE dt=Este A2 Ao
(2011) 710|247t 2EE5it
F=0lo| ROME|A ZAEH ZITt
Gao Euroimmun (91H) 65~67% 100% off Uoi & CCP &Hl ZAl=
115 2 So|=9 B5E0| By
(2011) Non-Euroimmun(27) 63~66% 96-97% 2 Ho g5t EXXIZA
folo|5tct.
Schoels 65 RF 1.1-135 0.3-0.8 5t CCP &t ZIAlR RFOF oF
(2011) Anti~CCP 1.2-205 0.4-09 HUR|2 LRI YU
& CCP A= =7| mOlElA
Tavi RF (8H) 60-62% 79-87% BEEO| FF HI0|20170]
aylor o - _ - o, M22 Mciel g CCP &
2011) 85 anti-CCP (8%) 53-58% 95-965 A 2ol So0lsvt of =om,
anti-CCP2 (8%) 62% 95% RF ZAlel Zetyg uf oizt=

7} o sofzict,

* NR(Not Reported) 191581
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MAYE OWO| HIHX SHDALLS A HO|E{HO|ALL ATt AT =M So| xto|If
1o0{, AMSTARO| ot 2¥o| Mmoo UYOIME 1 xto|7t UL, I3} 47| 9w
of HIHX SUDAS ZOEJA WHAEO| NG| UoiM & CCP UH7t FOIEJAQIXteL
SABIAL 22 O g2 212
Of AU, I & CCP A FL 1MH EH= 244 UL So|=F § =
onj, £7|9| ROIEA MY X oJ0|6Y, X¥o| FOIEA B
oIXfatn ZEX1 ULk,
MAE We Whiting 5(2010)04 69™
S ZUOLO] TOIEAQIXIQL & CCP WM ZAIS W3t Z, & CCP oM ZA
MPEE 0.67(95% AP : 0.64-0.70), S°IEL 0.95(95% MR
0.94-0.96), %¥N QEHE 14.4(95% AlFAZt : 11.6-18.0), 24 LEHE
0.35(95% A7t : 0.32-0.38)°|1, ROIEJAQIXIY RIAEL 0.70(95% A3
F2 : 0.66-0.73), EO|EE& 0.79(95% AlERZt : 0.74-0.83), U4 QLH|
3.3(95% MR : 2.7-3.9), &4 QEHE 0.39(95% Al : 0.35-0.42)
2 o CCP M| ZAY S°|£7F £UW, X7| JOEA WHY wXoNq 15H| 3T
E 28 Z¥S ZX 8 CCP2 WY WUAEE 0.57(95% MR
0.51-0.63), S°/£& 0.96(95% M2F : 0.93-0.97)%Ct. TS F2 H4E
4o Nishimura $(2007)°14 & CCP &Ho] QIZEL 0.67(95% MR
0.65-0.68), S°|£& 0.95(95% M7 : 0.95-0.96), ¥A QLEHE 12.46
(95% AlZ|32t : 9.72-15.98), &4 QEH| 0.36 (95% M2 : 0.31-0.42)

2 JAIAC.

2 202 Yol HY

u &
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SOEIA 22 SXUA & CCP &M A oA 24 Hot

4.2. =% 48 HAH S81EH(Using SR)

4.2.1. UM Y MY

MEDLINE, KoreaMed, Ui3tFOIE[ASIO|X|Q] M| J[X| DBE %800 2¢HZ ZMst
o, ¥ 1,644U(MEDLINE 327, KoreaMed 1,373, U{$tROfEJASISIX|] 239
)2 F¥O| AME|Ct, 2t DBEE MEHUN|RPY S TWSIHOW, TaFsE H HEWAL
Hgtog2 1,123%° 2¢o| HHMEIACE. o|F 1X{XMOZ HF U XEO0F 5127 S
HIOIRo D, 2xMo2 UZ HEE T 37 S HINOIRT. ZUXHo= 6912
O] A|F HHL|OoH, MEHEl HHN FEIRAANM EUYH 7MW FHS C5IY
HAH ¥ F oUY A9 HFHOE ¢H ool EUHAY, FMY TEL= <
4-3>9 24,

[ 1]
o MO
o T ore

[}

DBZMZ B3 2olel 291 4

* Ovid-MEDLINE (n=32)
* KoreaMed (n=1,373)
» CjEtROME| 255 K] (n=239)

(n=1,644)
[ FEA7 3 Ue 2H 4 ]
(n=521)

m——
o
==
=
i
|'-||:|
E‘

01
=
M
m—"

[ MEE 28 5 ]
(n=9) -
WA HE & 2 UHIALS(=3) |
l 1 THARZO| OFY BHS (n=1
2ZFEHESHEL AE, E5T T, EE 2) (n=2)
[ e 29 4 ] \ J
(n=6)
' N
MRS M7 28 DHOIA
l L 23t 291 (n=7)
_;F-_
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rlo

SHHE PR, GEF2 I HH, T U

504 orgoInen, HqEE AN 082 HIFOl § U, & CCP BH|

2Nl SiFt Ry WYIIEXE 3.8 U/mL ~ 25 U/mLIX| GOl e
AT JIFELRE UHEE 67.5% ~ 89.6% FZEOINUCH, E0|kE= 80.8% ~

100%7HX] YA HEHLH. dPEHE AASHE2 <H 4-4>1 20,

Z27¢ 24 ME HRY HiN J1E2 HiE

o] ofd F¢, FuHM, M2, FTEEW, Y x5, =F E: F& Y9 °of5 S

WSIE|oICH HYX| 3.29 1&0r4H.

r|r
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W
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E
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re
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=
x
oo
o
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o
oo
é
oy
>
1o
0e
0
17
10
]
0x
0g!
o

Interval
between Mean age, .
Numbers Female (% Characteristics Outcomes
Study Ref;ren Test yrs+SD (range) ) geiifati ccP Cutoff
i =2
design Standard Rafn:j n on ° value Sensitivi | Specifici
erere RA Control RA Control RA Control RA Control Tp Fo Fn Tn ty ty
ce
X (86) - 5 81 94.2%
s
=z
(LHRIA|
2
SHE
Azt zA
bzz Qx| gt 4 49 92.5%
(53) RAQ| 2| QUANT
Zaom A Lite
detel ccp
ACR ﬁ@}'ﬁf ELISA
- ACR (1987)04| =025 Kit(INO
P
228 S, | BAUET | e NA 134 NA NA NA NA sy SE7E) | oMy | va 20 102 32 76.1%
200 *E! T / u/mL
(1987) = 7474 Diagnos
Hz 9
SHRF# o=z tics, Inc.
@ San
FE N Diego,
Xzt CA)
=Ab0|
3 = o
=z olato| 1 32 97.0%
63 gz,
7tz
o442
oLt
RFOH
2l B
FH|(76) - 67.1% 4 72 94.7%
o= DIASTA —
X7t T anti
ACR 453 CCpP
3| MY 76.7% 4 26 86.7%
Z:[EHEE criteria NA 110 D aint f’l(’7‘(_’78) Q777 | s18% ° - . 2McH Kit(MBL 3';‘m|_ 88 2 80.0% ?
= (1987) (?07 co.
Az Nagoya,
B 416 60.9% Jap-an) 0 46 100.0%
6) (24-76)




Interval
between Numbers Mean  age, Female (%) Characteristics Outcomes
Study Refge” Test yrs+SD (range) i ecnifaﬁ ccP | cutoff
design Standard and E on B value — -
Referen RA Control RA Control RA Control RA Control T Fo Fx Tn Serl?“‘” Spet;lﬁu
ce
RE] )
(155)
Azt
S
(e
g
N Meo
g%} EIIXl
=z .
(104) ACR(19 sh7|Ef
88)0]| MAM DIASTA
2t Z0tg| T anti
ACR 495+13 RAZ AR CCP
2i82 = 3| = - = . .
ae s ;:;“H = | criteria NA 49 4 NA 8L6% | NA e | olglel | 2 | kvl | (L 40 7 9 148 | 8L6% | 955%
= (1987) (25-75) o, I<IOND)| co.
XNEZ Ak Nagoya,
O oxz Jap-an)
ekt (Hz4
Az &
A ZAtof
iz A ol
51 70|
Exdl
=X
AU
)
sl
(‘gﬁ) - 67.8% 23 514 95.7%
o= DIASTA
T anti
ACR Rt 534 ccp
e g, | angzz | AR mo 51 : 83.7% : 38 20 231 92.0%
criteria NA 324 s (4-90) 84.9% - - 2M|CH kit(MBL 236 88 72.8%
2005 oA (1987) E:,{)Kf (22-83) co. U/mL
ETET Nagoya,
g Jap-an
=2 (ng_‘72) 53.8% p-an) 3 283 99.0%
(286)
Euro-Di
ACR agnosti
273 5 | . - 511 et ca
b of 9 |: 9 0
2006 CHHOI (C{Is;(gg)a NA 114 202 (23-80) NA 83.3% NA NA gz 2M|CH MALMo NA 77 8 37 194 67.5% 96.0%
Sweden




SOEIA 2EE 20N & CCP &Xl ZAS 848 =84 8ot

Interval
between Numbers Mean  age, Female (%) Characteristics Outcomes
Study Referen Test yrs+SD (range) ’ ceP ccP Cutoff
. ce generatl ==
design Standard and on =2 value — —
Referen RA Control RA Control RA Control RA Control T Fo F Tn Sents;tlw Spet;l 'CI
ce
T
x - 0 0,
M H|(262) 80.9% axz DIASTA 222 40 84.7%
[T, AN T(Axis-
iy 20742 2e | Ea Fxss
uus g | angzz | AR olLH 4880 | 4a6: | 765% anE | Sse Diagnos | 5 wmL | 11 17 87.5%
w0 | aa | citeria NA B 122 1341 | o0 % | 73.8% x';? B2 oy | o9 ol 9 11 111 5% | 902%
(1987) (136) ' axtz | Do United -
a Xt Kingdo
1 ola 5173+
85.7% o4& m) 103 23 81.7%
SIX}2(126) 11.85 st
Immun
oscan
zferfe” RA CCP
. ACR (EuroDi 25
AA = =2 - 2+ 0+ ZRE !
07 f;ﬁ 122 | criteria NA 48 so | %2 24+13 > °1+11 896% | 860% Zt(‘;’"”dar gﬂfr 2Mtf | agnosti | U/mL 43 2 5 48 896% | 96.0%
= (1987) : : T = ca, |t
h‘:‘é”‘l’ Malmé,
- = Sweden
)
5 &t-ccp AXSYM
0 456 59.2% ZAte| 77| (Ax 14 106 88.3%
(120) RA E=N SYM -~
Elstr 50.2+12 | 457+14 o = st System, o
52 a073) © . 82.7% 71.2% ;l-fi-s Gz2 Abbott 5 U/mL 43 14 9 59 82.7% 80.8%
= Laborat
77+ HX| .
xd; ﬂ 45; 9. 40.4% e ories, 0 47 100.0%
71740 = ACR E207) ME 1L, USA)
2:58{ S| ctHAR criteria NA A s-CCP | 2MTH DIASTA
(1987) 120, 456 59.2% ZAto| T 14 106 88.3%
2|3HR} (Axis-Sh
EE] 457414, RA st jeld
52 =2(73) 50‘25112 5 82.7% 2% | 52z | gxa Diagnos | 5 U/mL 44 13 8 60 84.6% 82.2%
) =IoN3 tics,
dzo 45519, AR United
Sy . 40.4% brir Kingdo 1 46 97.9%
m)
T R R referenc | _ Immun 5 140 96.6%
MY = ACR (145) g0f= e oscan 127
CHHA criteria A E . standar RAZHK| AT 2%
o0 | 2eew iteri NA 18 58.4 o111 ot d 2Mch RA UL 13 5 72.2%
(1987) m3st 480 - gé?l doj = CCP(Eur 3 2 93.2%
o=z e ey OfL|Lt o-Diagn
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Interval M
between ean  age, Female (% Characteristics Outcomes
stud Referen Test Numbers yrs+SD (range) emale (%) ceP ccp Cutoff
tudy es generati
design ce and =2 value
Standard h on Sensitivi | Specifici
Referen RA Control RA Control RA Control RA Control T Fo Fn Tn ty ty
ce
A
=ALS
sds
SAGH=
@9 27
gt
Ci =&
FOHE| E
ES S s ostica,
old} SH0|
) 2Eg g Malmo,
=g o=z ol Sweden 1 44 97.8%
=z Rlchgt f;LJ )
45) o =x | BE
== =z
dazd
A g T
Eugil 457 E'F;?,Il‘ grest 1 55 98.2%
(56) ' uaz
O =

NA : Not Available



AF UB¥E A+ UEELY A9 2Er =12 QUADAS IIE €809 289
2 FI0rAY. 2 9ol oiste] HIE™ Y™EIr K2W 'low', ¥2H ‘high'
MOIH  'unclear'Z navrvmeua, O HIFe=E [ FHY HEH H
o 222 E=HIQU FIIY WE T X7 W2 AR SfUH.

EZdd U A7f¥ol #Xiixzd A Ee= QHALARI WEO patient
Yol =HY S¥E AR YIrHHALU(HUXH =
), °IE MY F=9 F HEEQ AN O] F2
A02 WIIHAY. AF MPYE oW FH HE HHHQYU HFFolY MG oM
RZ(low)22  TIIEO HEol It AR FIAEULH, FHE YL

AL R P PEL OIS ZO(E 4-5, 1Y 4-4).

wn
o
(0]
(@)
:l'
(@)
=)
of
18
=
x
rir
zZ
A
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SR
o=
H 4-5. MEES HEHIt Zu{QUADASAI)
Risk of bias Applicability Concerns
Patient selection Index test Reference standard Flow and timing
(B8 215X §Y) (R 2% IrFX 24) (B8 215X §2) (Z%E 715X §¢)
appropr
the index . all
] conse - o refere iate . same all
XXt e N . avoidi avoidin most test . receiv . Patient Refer A=
! 8% cutive . nce pre-spe . . interval includ . K Index ence
ng ginappr . . Risk correc + Risk ed . Risk selectio
or ) Risk of | stand cified btw refere | ed in n test stand
case- opriate . of trefer refere of refere of ard
rando X bias ard # | thresho . . Index nce the .
contr | exclusio . bias ences nce bias nce bias
msam index Id and stand analy
ol ns tanda stand stand
ple test Referen ard sis
rd ard ard
ce
AN = SHXtO X2
gu% 5, X No No unclear High Yes No Low Yes Yes Low Unclear Yes Yes Yes Low high Low Low Low
2003 A
43y §, | gXuxZ ) .
2005 oz No No unclear high Yes No Low Yes Yes Low unclear Yes Yes Yes Low high Low Low Low
dYH 5, | gAm=Z ) :
No No unclear High Yes No Low Yes Yes Low Unclear Yes Yes Yes Low high Low Low Low
2005 by
X|MO = 3}X] _{_‘“_l
A ;&J 5° ! L'c“__ll No No unclear high Yes No Low Yes Yes Low unclear Yes Yes Yes Low high Low Low Low
ZIAHY] =
= ;0_:)6 oHAR No Yes Unclear unclear Yes Unclear Low Yes Yes Low Unclear Yes Yes Yes Low unclear Low Low Low
HME = lIpNe | e
8 el et No No unclear high Yes Yes Low Yes Yes Low unclear Yes Yes Yes Low high Low Low Low
2007 A
AMA = SIX =R
© 2"(;;)7(’ ! ;t“__rl No No unclear high Yes Yes Low Yes Yes Low unclear Yes Yes Yes Low high Low Low Low
2IHO =
= ;0‘_080 ! AR No Yes Unclear | unclear Yes Yes Low Yes Yes Low Unclear Yes Yes Yes Low unclear Low Low Low
MY 5
2(;%; ! HHAR No Yes unclear unclear Yes No Low Yes Yes Low unclear Yes Yes Yes Low unclear Low Low Low
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SOEIA 2EF TN & CCP &Hl dAS A& 224 HIt
RISK OF BIAS APPLICABILITY CONCERNS
| | | | | [ | [ [ |
FLOW AND TIMING 0.0% '
| | | | | REFERENCE STANDARD 100.0% 0.0%
REFERENCE STANDARD I ' 100.0% 0.0% £z ‘ | ‘ ‘ |
B ‘ ‘ ‘ | | E INDEX TEST 100.0% 0.0%
INDEX TEST 100.0% 0.0% B ‘ | ‘ ‘ |
N S A ) - |
PATIENT SELECTION 0.0% : 33.3% BATIERIT SELECTION 0. | | | 3?'3% |
i ' ! ! | | | ! | | !
0% 20%  40% 60% BO%  100% 0% 20%  40% 60% BO%  100%
Low High Unclear Low High Unclear
B2 2ot
om RISK OF BIAS APPLICABILITY CONCERNS
- PATIENT INDEX REFERENCE | FLOW AND PATIENT INDEX REFERENCE
SELECTION TEST STANDARD TIMING SELECTION TEST STANDARD
25i8 5, 2003 ® © © © ® © ©
4gs| 5, 2005 ® © © © ® © ©
252t 5, 2005 ® © © © ® © ©
M2 S, 2005 ® © © © ® © ©
24245 S, 2006 ) ) © © ©) © ©
4rNE S, 2007 ® © © © ® © ©
%4 8, 2007 ® © © © ® © ©
a7 5, 2008 @ © © © ) © 9
XA 5, 2008 @ © © © @ © ©

713 4-4. QUADAS-II ol Bx
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4.2.4. YELELM

HF MPH U oM HEFO| HEUHXAUX] AFUHEAAX|} US| HHE
402 WEREM(O]Sf HMAHEZR HEFEM)S MASIRON, OfF MUUEZZ Agot
UZ HARE FH 8HE W= FIMHQU HEEM (O HAUEXF HEFEM)S MOt
it

HE AFSY ULEY 0|9 FHHX| U 95% MEAZH forest plot2 MM
H, HHHEFC B¢ UAEE 0.68%M 0.902= FEEO UO0H, E0|E&= 0.889
M 0.972 UL HISHM HAIF B YEGT. HEHZEZ F¢ ULLE 0.689
M 0.9022 Y&, §0l:= 0.87°1M 0.9622 YEHH,

Study TP FP FH TH Sensitivity Specificity Sensitivity Specificity
Cho 8Y et al. 2008 138 & 140 0.721(0.47,090) 097092, 099 — 1
Choi S etal 2005 236 23 88 514 0.73[0.68 0.78) 096094, 0497 * n
KangHJetal 2003 102 5 32 81 0.76(0.68 0.83) 094087, 098] B &
KimHR etal. 2005 40 7 8 148 0.82[0.68,091] DY5([0.91, 098] —& L
Kim KE et al. 2008 44 14 8 106 0.851(0.72, 093 0.88[0.21,0893] —&+ Bl
Kim KH et al. 2005 88 4 22 T2 DBO(D.FN, 087 D95([087, 04949 -+ =
Kim KH et al. 2006 778 37 194 0.B8(0.A8 0.7H] D96 (092 098] & b
Fark SHetal. 2007 222 11 40 111 0.85(0.80,0.84] 0.91[0.84, 0.94] * =
Song JS etal 2007 43 2 5 45 080(0.77,087] 096(0.861.000 |4 4 .—" - ,‘!I

EIIZIEIZI4EIEEIE1 IZIIZIEIHIZIEEIE*I
Study TP FP FH TH Sensitivity Specificity Sensitivity Specificity
Cho 8Y etal. 2008 133 8 41 072(047,0090) 093[081, 0489 — &
Choi S etal 2005 236 20 88 231 0.73[0.68 0.78) 092088 094 * =
KangHJetal 2003 102 4 32 49 076(0.68 0.83) 092082 098] B -+
Kim KE et al. 2008 44 13 8 B0 0DBA[D.72,093) D82[071,080] —+ —+
Kim kH etal. 2005 88 4 22 26 DBO(D.F1,087) D87 (064,096 &+ —
kKim KH et al. 2006 778 37 194 DB8(0.58 07E] 096092 098] & b
Park SHetal. 2007 222 11 40 111 0.85[0.80,0.84) 0.91[0.84, 0.94] & &
Song J5 etal 2007 43 7 5 48 080(0.77,0.87] 096(0.861.000 | —" - —!I

EIIZIEIMEIEEIE1 DD2D4D5081
12 4-5. 8 CCP && ZAtel RIzt=et Sol=(&: HAcixZ, sk Usthxz)

Ol HHIUDYS oot At ¢ FHYX= O3 EY ZT. HNUZEZS
o=z oF HEEM Hy T UAEE 0.76(95% A=At @ 0.73-0.79), T
E90l== 0.96(95% HM=|H1Zt : 0.93-0.97), T¢H U= 0|2 HLHE LR+
L 18.04(95% At 11.80-27.57), LR-= 0.25(95% X272



SOEIA 22 SX0AM & CCP Xl dAY & 224 HOt

0.23-0.28)2 UEGon, HAWEIZ HHo= ¢ HEREM Zy, ¢ ULEE
0.79(95% =412t : 0.73-0.83), Y SS9kt 0.92(95% =
0.88-0.94), SUH UWALY S0IE2 AME LR+t 9.43(95% M7
7.00-12.71), LR-& 0.23(95% =112t : 0.19-0.29) YEKLC.
I 4-6. HIEFEA Zut
i iZE Eolz LR+ LR-
b [ B 9 0.76 (0.73, 0.79) | 0.96 (0.93, 0.97) | 18.04 (11.80, 27.57) | 0.25 (0.23, 0.28)
ek B 8 0.79 (0.73, 0.83) | 0.92 (0.88, 0.94) 9.43 (7.00, 12.71) 0.23 (0.19, 0.29)
() :95% Alz|7zt
03 182 MNHEF MeZEHA SROC S ofHTY HPZRTIYON FE

SU FY, 95% MIHFH(HS YM), 95% CIZFA(2 BM)S Ut

1 _Sensitivity
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07T
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01T

0.a 08 07 0.6 0.5 0.4 0.3 0.2 04 0
Specificity

a3 4-6. ™A ci=F2] SROC JMut S8 FHR|

_46_



Sensgitivity

1

01T -

CCP x| A Kite
YTl WOLS UEHS $UE HSROC 2

01 0
Specificity

e

I
&

M

—

FREOI W2 x|} Kt

KX
=

4 Sensifivity y Sensitivity
09t O
O
081
T g
06T
05+
04T
03T
03t 0zt
[EES 01
08 08 07 06 05 04 08 i fikd ) 03 01
Spesificity
% 4-8. HSROC =4 (zf: AR, < =)

_47_




SOEIA 2EY S X0A & CCP X ZAY L& 284 Bt
AHAZL O HEE YOI ARLLAIY ¢ CCP ¥M AA Kit T/ WE SROC
DML GgE ZOU, ATMAPL UNUZZ AT FQ UMATHG AT SolT
Jb opA EOU T3 AOlE Y HOZ UENT MUUZIZ FP & CCP WM Z
AP Kit 3R OEfME FHEIF oA Xpo|Ip oY, AR Kit¥ di A4 Moo
2 FIROZ ofYI1E EAMOIU BUF MY S TS Tt
1 — 1
0.8
0.8
LSy
0.6
0.5
0.4
0.3
0.2 02
04 0
o' o o ol o ] B B 0. 0 09 [ o7 06 0’5 o' 03 02 0
Specificity Specificity
m] ;?ug;y"geswgn ase-Control Study Cl I‘E:I?:yngeslgn Case-Control Study
’;5(udvDeswgn Cross-setional Study ‘ ’:}‘Sludy Design: Sross-sectional Study
a3 4-9. ARMA0 & SROC J4M (zF HAMCH=Z, 2 EHEHED)
i 4 Sengitivity
0.9 L
0.8 08
G 07
061 06
051 05
047 0.4
0.3 03
0.2 0z
01 (]
o o a7 o ot o o a2 o1 0 o o'z o ol o o o3 o o1
Specificity Specificity
— Legend — Legend
L1 0P Type: QUANTA Lite CCP ELISA Kit ) CCP Type: QUANTA Lite COP ELISA Ki
2 CCP Type: DIASTAT antl GCF Kit 2 OCP Type: DISSTAT antl OGP Kit
) CCP Type: Immunoscan RA CCP © CEP Type: Immunoscan RA CCF
O3 4-10. @ CCP &A| AAL Kit 370 T2 SROC =M (zk MAHER, 2 HETHED)
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5.1.1. Y FOE A HYG «Ax} g
QaLate] FOPE[A PHEQ WX WYL Iorotd| ¢Joto] UAYHUZIA H|47|

(2007-20094) XIS SAY Z@, I FOPEA BEEY @R QYSS FY 9%
E(XSTA ROPEIA BEHS %S HO| U £2) 2.2%, AMUIE(PY
OAIZHEl FOEIA FHHS NCHEL Xo| Qb B2) 1.9%=2 UEHTH E3h o
NG J|E ROMEIA R @Xfe] B3 Ao M X$(EQ-5D index): 0.803°I%ich.
ols QajLtat wurelo] W 4o M X491 0.933MLH We o|n, Cf2 My u|m
e 0 DHU(0.865), Tht(0.852), HMA(0.842), WAF(0.811) HCf W

5.1.2. HTA Hi1lA 9 JfojEE}Ql

RAQ TS A3l T2 IMH U4 ZIoIEaAy HUMIE HIAES #on, =Ite}
J|Hore of2te] Xols AWMLY RAY THO| UM F CCP ¥H HAP BRI(H
LU ol UH.

Of=E|L IECS(Augustovski F, 2007) & CCP @Ml #Ars RFZI 3/dO1X%
RAZl oSl Aol AH8E = Us TUHZIZECIH, RA TR tigh HFAUXZ At
Spolofl MAESICED Hopstn Utk DZPA(HAS, 2007)%ME 3 CCP ¥H| AAIHL
RAQ| TUTD o 2goro| HAESIHY St UCH, LA NHIY ¥ CCP BH HAY
08 XY AZ Moo, BEH(da Mota, 2011)%IME @ CCP Ml &AL
RFeF SARRH UZES 2 SO|:=2 QASt 1 UTH OHEQ 9Oy 31 HEY.
E2, AHRQY CER H1X(Wong, 2012)°IM= & CCP ¥Al HAZr ULEX &

ES

2 2BHY $FL TACE OOl BFY WHFOIY AZEXEoIY QR gt
UM ZHYHOR Mol Jp5Aol YTHD ToRD YLk,
E3h, 4|29 WEE 2010 ACR/EULAR E87IZL Ol EIQEIl AFEXIS o9t

o 9 CCP @l 2APE 237120 $otEQchs 20| 1987 ACR ER7IENL My
CFE Mo|n, £7| FOPE|A DM WX NG EO|TE FolLH| & CCP M| AAPI

Jjojgr ol2n AZotn U

5.1.3. A ST 24

J|Zo| WEE % CCP UMl Al U3 OMO| NN UM M3 Fm, AN
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¢t DBY HMI)N, A7 =X Fo| Xo[7r YO0, AMSTAROl 2¢t Feiol HFII
USME T XpOI7f YN, OFX|T, JOPE|A HHHQ T UM F CCP FHl M
I RF& SAPPAHY 22 § 22 £F9 UAEE Hold, 50|%I} AT =2 A
0t ojAo] UNY. FEoH & CCP Ml M 39 1MUHESE 24T L=<
0= § 22 AoE «QIL oD, XI|9 FOPEA HYP TT| J20|3tH,
FOEA AHFOZ9 WH IS dBst=Ul =232 F& AUX=d AEND U

= W2 Whiting §(2010)°IM4 69H
TUHS ZYSIY RFY @& CCP ¥M| HAIE H|ut Zat, & CCP ¥H A ULEE

0.67(95% M=t : 0.64-0.70), SE°=&= 0.95(95% =2t
0.94-0.96), ¥4 <LEHE= 14.4(95% 4= : 11.6-18.0), 348 SL&=Hl&=
0.35(95% 4= #2F : 0.32-0.38)°|1, RFe QAEE= 0.70(95% A=+12t
0.66-0.73), S°&&= 0.79(95% M=t : 0.74-0.83), ¥4 <LkHEe
3.3(95% MER2 : 2.7-3.9), &8 $&H[E= 0.39(95% MEHZ 1 0.35-0.42)
E ¢ CCP ¥H A So|=df EUL, XI| RAEXIM 15HO| IAJE FoZ Z
et Ap g CCP2 ¥H| AHAMY A== 0.57(95% M=+t : 0.51-0.63), §9|
&&= 0.96(95% H=H2t @ 0.93-0.97)%H. 1 43 F2 H+E W2 Nishimura
S (2007)°1M & CCP ¥A| ZAre UAEE 0.67(95% =74 : 0.65-0.68),
E0|&E 0.95(95% AME|HZE : 0.95-0.96), ¥8 L&H|E= 12.46(95% =12t
: 9.72-15.98), 24 Q&EH| 0.36(95% AIZ7Zt : 0.31-0.42)2 QAPSHYCE,

o, MEY Wb L Y ZY D He

© oW GO Y Y CCP YA HAM| Yt 1% AR5 MWL A,
go| WXHEZ AP EE HHEATUI| WOl QUADAS 119 patient

GAOIME HISY U0l EHL SLAUI HOET FIHYOH, o H|et
EEo AFOM HO| £ HOZ WIHYUCH HF MYH OWY 2 @
IH SEA;

w2 (low)o 2 BItE0] XMLo| IS0t HOR

4n
o
=
1
re
r
o'rl-
.I:.
it
ofo
1o
Jo
]
_\J,.
|:||o

ItE| ALt
HAEZS UAOR oF WEPREM ZD, 5% UAEE 076(95% WEET
0.73-0.79), S% E°|EL 0.96(95% AP : 0.93-0.97), SUE WALt
E0|C2 HAE ofY QEH|(UWHE JIX|X| of2 AIHO| OMAZAS HYU ghEo| Hjg X

HS I AMEOl oA AS BY UE)E 18.04(95% XMEHZ : 11.80-27.57),

rjﬂ
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2% SEH|(REE 2IXX| 2 ArFO| ofd2AS HOIX| 2 &80 Hth EE2S Il
O] oAU HOIX| @& ¥E)= 0.25(95% M= : 0.23-0.28)2 Y&
, BUHEZZ Qo= o HEFEA A, 8 UAEE 0.79(95% MEA .
0.73-0.83), &Y =°l=& 0.92(95% =+ : 0.88-0.94), F¢E WAL
S0IE2 AitE e LEHl= 9.43(95% MEHZE @ 7.00-12.71), &8 SL&H|
0.23(95% =72t : 0.19-0.29)2 YEIGH,
Ol & A-9M &8I IIE HAHH FHIHQ Lee F(2008)0M FOFEA UHY
AU ERS Hw BY, UAEE 0.77(95% MHA : 0.74-0.79), §°lk
.95(95% U=t . 0.94-0.96), ¥3LLHIE= 14.837(95% MEH
11.567-19.031), 3’8¢=Hl= 0.24(95% &+ : 0.20-0.29)2 Xo|§ BN,

[e)
N =2 oo
bl

=

o

4o
rir

i

r

rir

5.2. 9419 ¢

2 A7 GIME ANEY YMH 33 T SHOR U HE 0| $4H
AMAUE AYZ CF2L S WAL YTt
AU, HHY SUDY SU AMHQIS T2 HM UO|E{HOAR ePYorgLt,

T, % CCP BH| A OFHUHE TYorq Z2H HPXEZ HASIAHH A9

=
=
oojg EF ©f HANZL 4 UUMKT, & CCP YH HAE ©X H|Zo] 2oz ol

[Tl

M
B It ftiMe= =2 ZA EE MEIF HEZAPF TR AR A=
=
=2 =

ot
18 wrgotr|s oLt

o
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U ROFEHA AEYG AT {YE2S B RY2IE 2.2%, AMUHIIE 1.9%=

UERFOB], EQ-5D index@ MM SN J|E FOIEIA MUY wXfe HF Ao
M X|4L 0.80302, LaLR Uurdle] BF Aol M X9 0.933HC W, X,

XIZTX| FOEIA BEH NS 9o HS I YA JIOISAAY HIMYY &
OPE|A PrRIe] MEHo| QlopM @ CCP @Ml HAPH ZRO[D woln Ut Eot, 53
of wEE 2010 ACR/EULAR £87IZ0l & CCP ¢H| At 271541, x9] §
EJA EY WX UT SOITE £OI=H ¢ CCP WX AAPH 7|0 Hotn g

—

oF3 QUCk

2 Ao J|E0| WEEH ¢ CCP @Al Al Uer OOl NN SUNME BAr
ZW, BOIEA WA Ul UM Y CCP M| FAPI RFSL QALY Ze o
£2 439 WAEE Ho|I, SOITI} US| £ Ho| gt ojHo| YU, EIt o

CP X ZALY 39 IMUNECH: 2MToly UAEY SO|EJ} & 52 HOZ ol
on|, X7|o] ROIEIA MY XTO| QO|UjSIN, Xy ROIE|A UHPORo| WM If
S42 BoteH £2¢ FE XD ZEND U

E3t,

UIAS WYL oF @ CCP FH| Ao T FH=o ot AdH mat §
IS AT HAIY SEDEM WHYHEIS GELR U HEEM Z =
0.76(95% A&+ : 0.73-0.79), T S=°%=& 0.96(95% U=
0.93-0.97), ¥’8 9&Hl= 18.04(95% M2t : 11.80-27.57), 378 L&EHl=
0.25(95% 4EH2t : 0.23-0.28)2 YEHECH, RUYZI S HHYOZE o HIEEY
2, §¢ UAEE 0.79(95% MA@ 0.73-0.83), % S°=& 0.92(95%
M| 1 0.88-0.94), ¥4 L&ZHl= 9.43(95% XM=t @ 7.00-12.71), 3%
LEHE 0.23(95% 4EH2 @ 0.19-0.29)2 YEHH.

o|9t #°|, HTA HiX G Jro|Eael, J|1E0| LRE HAY FHaE % 2

%

o

=

Qo2 2t A HAY UM FOMEA HZEG U A0 & CCP BH &
gl A

H
ro

APt mQBH Q8oiTte UE HEL HO|D YOO, @ CCP WM HA: Fote
WEY - S|, £7| FOPEA WHY WU SO|TE FIMFHM BXS XI| X2

\J

loigr 202 ALREC
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d+9 5. NECA MY FHIE Y. ¢=HA=HTH 2011,

FL, MUY, HGH, XFU, U, Y=Y ROFEHL AEY AXOIM G CCP ¥
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8.1. HAMZEY

8.1.1. Overview of SR AHMXi=f

Pubmed (X|ZZAH: 2012.5.21)

Jh

# Searches Results
1 "arthritis, rheumatoid"[MeSH Terms] 92725
2 Rheumatoid* Arthrit* 102377
3 (#1) OR #2 111741
4 systematic[sb] 177118
5 (#3) AND #4 1544

The Cochrane Library (X|ZZA4: 2012.5.21)

# Searches Results
1 MeSH descriptor Arthritis, Rheumatoid explode all trees 3862
2 (Rheumatoid Arthrit*) 5895
3 (#1 OR #2) 6017
4 Cochrane Reviews [443] | Other Reviews [290] 733

8.1.2. Using SR dM7H=f

Ovid-MEDLINE (7| ZdA: 2012.5.23 / Z|ZZdM: 2012.5.24)
(Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations and Ovid MEDLINE(R)
1946 to Present)

# Searches Results
1 exp Arthritis, Rheumatoid/ 93,400
2 rheumatoid arthritis.tw. 70,313
3 or/1-2 110,257
4 anti-cyclic citrullinated peptide antibod*.tw. 324
5 anti-cyclic citrullinated peptide*.tw. 645
6 anti-CCP antibod*.tw. 421
7 anti-CCP*.tw. 785
8 rheumatoid factor*.tw. 8,607
9 or/4-8 9,031

10 3 and 9 5,537

(korea* or korean).mp. [mp=title, abstract, original title, name of

11 substance word, subject heading word, protocol supplementary 31,263

concept, rare disease supplementary concept, unique identifier]

12 10 and 11 32

13 limit 12 to yr="2006 -Current" 22
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KoreaMed (Z=7|ZAdM: 2012.5.20 / XZZdM: 2012.5.24)

# AN 0] AN AMZD
1 “rheumatoid arthritis” "rheumatoid arthritis" [ALL] 962
5 anti-cyclic  citrullinated  "anti-cyclic"  [ALL] citrullinated  [ALL] 18

peptide* peptide* [ALL]
3 anti cyclic citrullinated anti [ALL] cyclic [ALL] citrullinated [ALL] 19
peptide* peptide* [ALL]

4 anti-CCP* "anti-CCP*" [ALL] 18
5 anti CCP* anti [ALL] CCP* [ALL] 21
6 "rheumatoid factor*" "rheumatoid factor*" [ALL] 170

“rheumatoid arthritis”  "rheumatoid arthritis" [ALL] AND
7 AND anti-cyclic ~ "anti-cyclic"  [ALL] citrullinated  [ALL] 18
citrullinated peptide* peptide* [ALL]
“rheumatoid arthritis”  "rheumatoid arthritis" [ALL] AND anti
8 AND anti cyclic  [ALL] cyclic [ALL] citrullinated [ALL] 19
citrullinated peptide*” peptide* [ALL]
9 “rheumatoid arthritis”  "rheumatoid arthritis" [ALL] AND 18
AND anti-CCP* "anti-CCP*" [ALL]
10 “rheumatoid arthritis”  "rheumatoid arthritis" [ALL] AND anti 19
AND anti CCP* [ALL] CCP* [ALL]
rheumat0|d” arthr|t|§ "rheumatoid arthritis" [ALL] "rheumatoid
11 AND rheumatoid . 91
" factor*" [ALL]
factor*
HMoOH 1,354
ChasE R S 626
EoEE 2006|—=| o|z2 K3t = 379

CjetFOLE|ASHS|X|: 2006 to present (7| ZAH: 2012.5.20 / %|ZZAH: 2012.5.24)

# Mo (==2HMT = £58) A A1}
1 ROE[AZEE OR ROE[A ZEH 87
2 & CCP &A| OR &H-CCPEHA| 2
3 ROME[AQIXF OR J/OME|A QXL 4
4 rheumatoid arthritis 111
5 anti-cyclic citrullinated peptide OR anti cyclic citrullinated peptide 4
6 anti-CCP OR anti CCP 3
7 rheumatoid factor 12
8 rheumatoid arthritis AND anti-cyclic citrullinated peptide 4
9 rheumatoid arthritis AND anti cyclic citrullinated peptide 0

10 rheumatoid arthritis AND anti-CCP 3

11 rheumatoid arthritis AND anti CCP 0

12 rheumatoid arthritis AND rheumatoid factor 9

o OH 239
ChesE R S 120

_62_



8.2. o et
8.2.1. Overview of SR

MO

i
Jh

o7

[ -

Riedemann JP, Mulloz S, Kavanaugh A. The use of second generation anti-CCP
antibody (anti-CCP2) testing in rheumatoid arthritis-a systematic review. Clin

Avouac J, Gossec L, Dougados M. Diagnostic and predictive value of
anti-cyclic citrullinated protein antibodies in rheumatoid arthritis: a systematic

Nishimura K, Sugiyama D, Kogata Y, Tsuji G, Nakazawa T, Kawano S, Saigo K,
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¥ 8-1. Riedemann(2005) 2| Xtz =& ZHu}
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The use of second generation anti-CCP antibody (anti-CCP2) testing in

H= . . . .
rheumatoid arthritis - A systematic review
0 UL 2005
XX} J.P. Riedemann, S. Mulloz, and A. Kavanaugh
g% o | Sof
a4 35 SOME|IA A SEXI0IA anti-CCP 2M[cHel TIEH 2 of|ete] Jix| Tt
A4 DB Medline, Embase (2002.01~2005.06)
Ao w3t FHo{et AW
CCP EEE= CCP2 e anti-citrullinated filagrin antibodies EE=  anti-cyclic
A S citrullinated peptide antibodies EEi= autoantibodies to cyclic citrullinated
peptided]| 2tHAE F0o{2t AHRIE ETHE Z51
o 294 | 27H
ZIA Zda}
38 - 277§ 2 ME (anti-CCP 2M|THR FA| X QI W 24)
* Diagnostic performance (13), Prevalence and use in other rheumatic diseases (7), Use
as predictor of future development of RA (3), Association with x-ray damage (4),
Association with changes due to treatment (3), Association with RA clinical
manifestations (2)
* Europe (19), USA(4), Latin America (2), Japan (1), Korea (1)
Anti-CCP 2M|Cf RICIZAALS| QUAMN AR
* ACR 1987 criteria(reference standard)
* patients - eraly RA(0.41), established RA(5-14.6), elderly-onset RA &
- OJMH|S 55~84.9%, X 45.9~64A
* cut-off value 3.8~50 IU
Sensitivity @} specificity (13 studies)
* 2 370 O|WYOR olsf SAFTXE P + Y
* sensitivity : 64.4%~96% (established RA)/ 14.4~83.5% (early RA)/ 64.7% (elderly onset
RA)
=Q AW * specificity : 88.9~100% (CHZ&=0| O CHFEh

7|E} E0E|A A3y A 2| anti-CCP22| AtE prevalence (7 studies)
* patients with PsA : 15.7%, 7.8%

* patients with Sjogren's syndrome : 7.5%, 1.2%

* patients with juvenile idiopathic arthritis : 2~90%

* patients with juvenile arthritis : 5.65%

HZALE RICHAALO| H|w AT} (2 studies
* Euro-Diagnostica, Axis-Shield, Inova Diagnostics0j| A{
sensitivity (85/82/85%), specificity (90.9/90.9/95.5)2 2 [ Atgt

=5 SOE|A Ao Zo| HHMO| CHSE O = QX2 M 2| anti-CCP2 (3 studies)

* Ratapaa-Dahlqvist & : 33.7% (sensitivity), 98.2% (specificity)

*van Gaalen S : 20| HWHAZYHS B0l 9362 AUWTHAS 1 3463
undifferentiated arthritis, 318/346 & 37t follow-up = [ 40%7t RAE =7,
anti-CCP2 &M0|RUE 69HZ 64HO0| RAZ =TI

anti-CCP2 1} radiographic damageQ| AtzmbabA|
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The use of second generation anti-CCP antibody (anti-CCP2) testing in
rheumatoid arthritis - A systematic review

* De Ricke S : CCP2+ 117 vs CCP2- 63 (p=0.001)

* Forslin S

baseline; CCP2+ Larsen score 5 vs CCP2- Larsen score 2 (p=0.008)

end ; CCP2+ Larsen score 15 vs CCP2- Larsen score 5 (p=0.0005)

* Nielen & :2EH7t9| follow-up AFHAM ZX|AE FHEMSFES [, anti-CCP2 L H
x-ray progression®| 7% £2 0| =QIXt0|H O| [f OR 14.8 (7.2-30.2)

* van Gaalen § : BE&AH|E CCP2+ 7.3+4.6 vs CCP2- 1.6+3.1 (p=0.003)

Y
rhu

Anti-CCP= RF Hrt J0OE[A 2EHQ| FThnt FHAlY Zetol o0 ©f S0[=7t
=L

¥ 8-2. Avouac(2006) 2| Xz &= ZAu}

Diagnostic and predictive value of anti-cyclic citrullinated protein antibodies

= in rheumatoid arthritis: a systematic literature review
EW WL 2006
XXt J Avouac, L Gossec, M Dougados
&M 9 palo|
o7 2w el x7| n|2skAdEE SXiolM FOEIA A I_ RIETEX|RE S 2 Ol R QIKE
Z2X2| 1,2MIt anti-cyclic citrullinated protein(CCP)&tx| =7t
M DB MEDLINE, Embase (1999~2006.02)
ol x|k I, ZHAN E= ALRIN
- CCP or anti-citrullinated peptide antibodies and rheumatoid arthritis and
diagnosis ©Ho{e| Xgfo| Z=at
ue J|1E - 7| HOE JIEE UK $EALL AAMEES(uvenile arthritis)at BEAZ|0] AUA

L, 2= E= S0|=E XU Alelskhs A0l 27ks3H7L, anti-CCP &|of

X 2 =22 Helef

-

= 1M anti-CCP & | : 16 (23%)

= 2MIcH anti-CCP &t&|l: 50 (74%)

« M £HSE anti-CCP & 3™ (3%)
* anti-CCP &t kit 50 2 Z2aE:

Euro-Diagnostica, The Netherlands (33H), Axis-Shield, UK (16™), Inova
Diagnostics, USA (8H), Euroimmun, Germany (4),
* Cutoff value(cutoff point)

= anti-CCP1: 21.4 IU ~1000 U

= anti-CCP2: 38 IU ~ 50 IU

anti-CCP2| ZITHo|A 2| 71X
a) anti -CCP7t JOIE|A A

08
™
m
2
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ol
A
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Diagnostic and predictive value of anti-cyclic citrullinated protein antibodies
in rheumatoid arthritis: a systematic literature review

0}
(N}

A

= anti CCP1 : 13 (22.4%)
= anti CCP2: 42 (72.4%)

= both CCP1 and CCP2: 1 (1.7%)

= not specified 2 (3.4%)
b) study population

- Rt

= 1987 ACR RA classification criteriaE

» EXE B HE 55.5 (44-66)
» OJgHIE 55-95%
- Yo ZE oIVt 44 (3iE-

|

n " =l?=
N  Boos
R
o o
BT
iR

Opt

[l
riok
o
P
M

prevalence

MAY B8

=43
anti CCP 1:
anti CCP 2:

47 E32

BHE3)

rr

154)

=
z

e
08 o

anti CCP 1:
anti CCP 2:
A
anti CCP 1:
anti CCP 2:
HIALH S0I5E
anti CCP 1:
anti CCP 2:
- RN MFY
anti CCP 1:
anti CCP 2
= M 2EE
anti CCP 1:
anti CCP 2:

e

—

E2PNE

TN

LN

o

NS

NS

2(1%)
5(3%)

rior

o

NS
NS

0
0x

2t 1(2%)

424 UMKt 36(8%)

o

« ROEIAY Oy 228

anti CCP 1:
anti CCP 2:
= MLUFHEIS
anti CCP 1:
anti CCP 2:

o

Xk 0
FXb 49

o

x4

—

N

0
63

40

L BtRi 28(44%)

o
Pl

1 8206

E|IAZISIOA anti CCP2|
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Diagnostic and predictive value of anti-cyclic citrullinated protein antibodies
in rheumatoid arthritis: a systematic literature review

%

0}
Y

=

d) tiZ= 9 BEo0l= ZH
1. JOMEIA 2K
- A Mt R0 CHE tidE Y S0|=
» anti CCP1: & 2234 3tXf
oIzt 53 (10)%(median 54%, range 41-68%)
E0|= 96 (3)%(median 97%, range 90-99%)
= anti CCP 2: & 6125 &Xi
IZ= 68 (15)%(median 68.5%, range 39-94%)
E0|= 95 (B)%(median 97%, range 81-100%)
- Y olatv|7ho mE piE=
= anti CCP1: {127H¥ 49(9)%(median 47%, range 41-66%)
Y2470 53 (7)%(median 55%, range 44-60%).
= anti CCP2: (670 48(7)%(median 48%, range 39%-58%)
(127§ 51(9)%(median 54%, range 41-54%),
Y2470 71(15)% (median 77%, range 44-97%).

= anti CCP1: 5/324 (prevalence 1.5%)
= anti CCP2: 6/1564 (prevalence 0.4%)
3. MEHRF = prevalence Bt 7|&8t
e) MZEAME ZIEH kit off 2 ZAL A1t Hjw(anti CCP2)
1. Dubucquoi (2004) : RA EIX/CHZZ Ha 46/22
= Euro Diagnostica (ED): R1Z= 85 E£0|= 91
= Axis Shield (AS): RIZ= 82 £0|= 91
= Inova Diagnostics (INOVA): ZIZte= 85 E0|x= 955
2. Garcia-Berrocal (2005) : RA ZX/CHEZ H4 87/46
= Euro Diagnostica (ED): 2IZ4E= 74 E0|x 85
= Axis Shield (AS): BIZ= 43 E0|x 85
= Inova Diagnostics (INOVA): BIZtE= 77 EO0|= 85
3. Fernandez-Suarez (2005) : RA EXK/HZEZ H4 53/75
= Euro Diagnostica (ED): BIZ= 528 £0|= 100
= Axis Shield (AS): 2I1ZE= 528 E0|x 100
= Inova Diagnostics (INOVA): ZIZi= 585 £0|= 100
4. Greiner (2005) : RA SIXI/CHXRF B4 87/246
= Euro Diagnostica (ED): ZI1Zt= 81 £0|= 98
= Inova Diagnostics (INOVA): 21Zt= 80 E0|x 97
= EUROIMMUN): 2IZ= 81 £0|x= 98

anti-CCP2| 0IZQIXIZ AM2| 7HX|
a) X7| 0|2s} 2= (Early undifferentiated arthritis)
- "o baseline SaX|£7(7+0] € 9.5 JHE o|/H A7 - 117
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Diagnostic and predictive value of anti-cyclic citrullinated protein antibodies

A= in rheumatoid arthritis: a systematic literature review
= & 2877YH 2Kt " follow up 712t 17(8)months(median 12; range 12-36)
- RJ7| BEYEXt = baseline@ZE A|gi5t anti CCP ZdAF QFAQI EHx}
= anti CCP1:23 (6)% (median 22%, range 16-32%)
= anti CCP2:23 (5)% (median 21.5%, range 16-33%)
- follow up S=AI™0M FOIEIA ZEES ZIEHER2 2HXE 1476 H (51%)
SOE|A BEGRICER2 SIXt & RITHA] anti CCP AA ZMOIAT 2Ht
= anti CCP1: 46 (6)% (median 44.5%, range 41-55%)
= anti CCP2: 51 (8)% (median 53%, range 39-62%)
- D28t HEGSAXI0A FOEIA ZHEHE0| 2HE OR
= anti CCP1: 20 (95% CI 14-31)
= anti CCP2: 25 (95% confidence interval (Cl) 18-35)
b) Blood donor cohort
- & 37| ol ROE[A 2EE UM Mo EHs S06INUS
= Rantapaa-Dahlqvist S :28 (8-95)
= Nielen & OR 64.5 (8.5-489) (5 O]|LH)
= Berglin (2004) 15.9 (23 O]|LH)
(0] A= anti-CCP2 ZAIL anti-CCP1ZAAELE &2 TIZEE JHXK|11(68% v 53%),
HIxSt ~&2| E0[=(95% v 96%)E 7IRICk= WS ZEstn UCt BHHO|, anti-CCP
2 = MlcHel E0l== SSsieH I Hel= 91-100%2 LIENRCE =7| D|25tet
S Stfst JOIE[A 2AF siXte| ZiEnt #Est  anti-CCP2 gM|e] @AH|=
25(95% Cl 18-35), anti-CCP1 gtA|2] @=H|= 20(95% ClI 14 -31)0|ULCt)
anti-CCP ZAtz J/OME(A ZHEF ZITho]| HEXMOI HMAAL0|H, 2Mc anti-CCP &
x = Atel RiZEE= ROME|A QIXKRF)2} HIXGIH, FOME|A ZHEED CHE FOEIA EHotg

[}
#Esk=0 UNMel Bol== o =Cf. e & z7|, OlEst HEFHoM

anti-CCP2| EMfl= &fF JOIE[A fEPoz LT TsHSE AlARRICh

T 8-3. Nishimura (2007) 2| xj=2 == Zu}

Meta-analysis: Diagnostic Accuracy of Anti-Cyclic Citrullinated Peptide

A= Antibody and Rheumatoid Factor for Rheumatoid Arthritis
EW WX 2017
Kunihiro Nishimura, Daisuke Sugiyama, Yoshinori Kogata, Goh Tsuji, Takashi
XX} Nakazawa, Seiji Kawano, Katsuyasu Saigo, Akio Morinobu, Masahiro Koshiba,
Karen M. Kuntz, Isao Kamae, and Shunichi Kumagai,
=0 Q9 Hod
o anti-CCP &7} JOIE|A HEH SIXE O Mol HE 4+ U=X|2t RFOl| HlsH o
T | 22 diEeIRIRIR| Bl
M DB Medline (1988~2006.09)
o Xt Mgt ez
ME J|F anti-CCP &tx|2t RFE FOE|A HEHEO| o|platkto| FITty| AMZst 7, 1987 H0|
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Meta-analysis: Diagnostic Accuracy of Anti-Cyclic Citrullinated Peptide
Antibody and Rheumatoid Factor for Rheumatoid Arthritis

S0 2uEl 28, FoRIE0| Hof= 10Hoel 25, Big=ef S0j=2 7 &
e BE5 GBS MIsHs 28, 19 ool ZNS SAse BAE oz
S

St7LE &7| FJ0iE|A SEFez FolE EXE tdez of =d

86

P2V
* 302 — 86 JH =gl Med

* 37235 (14949%) : anti-CCPQ| RctMste
* 5023 (15286H) : RF 9| Flch Mt

o EN
* oqack XI4Rt 4049, LIO| 57A|, OJAH|€ 59% : anti-CCP Ab (EZH
* ARE RO{X} 226H, LIO| 53|, O{AH|E 68% : RF (52

* control group (anti-CCPE& A4/ RF 2 H714)
undifferentiated arthritis (5/5)
other rheumatic disease (13/16)
healthy person (1/2)
hepatitis C carrier (1/1)
mix of healthy persons and patients (17/22)

S4tel &

* 1/862F 100% B2t=, 22/860| 70%0|4H OH=E,
* 54/860| 50%0|ARHE, 9/860] 50%0|2t 2=
* k (kappa)zt 0.92

anti-CCP_Ab, IgM RF, IgA RF, IgG RFQ| FICtMSiE
* anti-CCP

summary LMLEH| 12.46 (9.72-15.98)

summary S4<=H| 0.36 (0.31-0.42)

pooled ZIZI= 67% (65-68%)

pooled E0|= 95% (95-96%)

* IgM RF

summary A8LEH| 486 (3.95-5.97)

summary S482=H| 0.38 (0.33-0.44)

pooled 2IZtE 69% (68-70%)

pooled £0|= 85% (84-86%)

* anti-CCP Ab2t RFE =™ H|wst E230M=

UM H| 12.32(anti-CCP), 3.86(IgM RF)

SMLEH| 0.40(anti-CCP),0.41(IgM RF)

IgA RF, IgG RF= IgM RF2} SAFSH

cutoff valuesLt measurement methodo]| Wz} Fo|Mo=Z Ct=X| A4S
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Meta-analysis: Diagnostic Accuracy of Anti-Cyclic Citrullinated Peptide
Antibody and Rheumatoid Factor for Rheumatoid Arthritis

Anti-CCP1, Anti-CCP2, Anti-CCP2} IgM RFQ| FIEtMste
* CCP2 Zta 29829 (11821), CCP1 & 5281(2098F)
* CCP2
UMREH| 12.77 (9.62-16.94)
SMLEH| 0.32 (0.27-0.38)
* CCP1
UM H| 13.03 (5.74-29.04)
SM2H| 053 (0.46-0.61)
* anti-CCP2t RF Z& QFA0l AR
UMH| 15.72 (8.30-29.75)
SAMLEH| 0.46 (0.35-0.61)
* anti-CCP2} RF = SI7IX|2F kM1 AR
UM TH| 4.32 (2.71-6.90)
SAM2EH| 0.32(0.25-0.42)

Anti-CCP2} IgM RF2| O|=QIXt
* ROEIA 2EFD anti-CCPl Aol 28t 57H2| HTL0l|A,
OR 16.1-38.99 (anti-CCPYd)
OR 12-8.7 (RF ¥4)
* radiographic progressionzt OF7{2] ol 25 15742 HTL0Y|A,
6712l A= anti-CCP2| gt &EH0| USS
6712] 7= anti-CCP7} radiographic progression?| risk factor2
SAH 7oldo| /USS,
3718l = IgM RF ECt anti-CCP ol radiographic progression
Q| risk7t O =22 st U=

Y
rhu

Anti-CCP= RF E2rC} JOME[A EFH| Tt FAld ZEe| o0 o £0|=7t
=Ch

H 8-4. Lee(2008) 2 Xt& F& ZAu}

Diagnostic Accuracies of Anti-cyclic Citrullinated Peptide Antibody

= and Rheumatoid Factor in Korean Patients with Rheumatoid Arthritis:
A Meta-analysis
E0 AL 2008
XAt Young Ho Lee, M.D., Jin Hyun Woo, M.D., Seong Jae Choi, M.D.,

Jong Dae Ji, M.D., Gwan Gyu Song, M.D.

=Y

Sx
==

ot=2l JOME|A ZEY 2tXolA & CCPYAIL JOMEIAQIXIS| FITHEStY H|w
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Diagnostic Accuracies of Anti-cyclic Citrullinated Peptide Antibody
and Rheumatoid Factor in Korean Patients with Rheumatoid Arthritis:

A Meta-analysis

2z}

19 — 7H Met

* metE S8R 10419, iz 9709
* o{MES 1 80.9~89.6%
HLIO0| 1 50.0~52.2A
Y Uiz £ - ROKEIA 2EG| ROEIA Eet (2)
Eltd #2g (1)
Atz e 2et (4)
HIEREA Zat
* ROE|A PHEgT Zettixaao| Hlw Znt
(A)
Antibody ~ Comparison Sensifivity*  Specificity® FLR NLR DOR
Anti-CCP RA vs NRA 7 0.767 0951 14.837 0244 50.235
(0.740-0,792) (0.938 ~ 0.963) (11,567~ 19.031) (0.202~0.294) (43.806~ 80.097)
RF RA vs NRA 7 0.782 0.805 3687 0.298 12.915
(0.756~0.807) (0.781 ~0.826) (3.027~4492) (0218~0406) (8427~19.771)
Ani-CCP RA vs NRA 3 0.852 0.745 3374 0.197 17.565
ar RF (0.818 ~0.882) (0,703 ~0.784) (2.868~3.970) (0.158~0.245) (12462~ 24.758)
Anti-CCP RA vs NRA 3 0.794 0.965 22230 0212 158.46
and RF (0.752~0.832) (0.944~0.980) (13.727~36.001) (0.036~0.810) (52.804~475.54)

RA: theumatoid arthritis, NRA:
NLR: negative likelihood rago, DOR: diagnostic OR

* 1 means 100% in sensitivity and specificity

non-RA theumatic diseases, HC: healthy control, PLR: positive likelihood ratio,

B)
Antibody Comparison ~ Study No. AUC SE (AUC) Q* SE Q%)
Anti-CCP RA vs NRA 7 0,9453 0.0204 0.8842 0.0266
RF RA vs NRA 7 (.B583 0.0179 0.7891 0.0172
Ant-CCP or RF  RA vs NRA 3 0.8593 0.0799 0.7901 0.0770
Anti-CCP and RF  RA vs NRA 3 0.9864 0.0102 0.9501 00102
NRA: non-RA theumatic diseases, AUC: area under the curve, SE: standard error
A B
SROC curve SROC curve
1.0 —————— —
0.9 T
o7 -|
= i =
2 227 2
2 05 Symmetric SROC g Symmetric SROC
¢ 049/ AUC=0.9453 & AUC=0 8583
034/ SE (AUC)=0,0204 SE (AUC)=0.0179
o2/ Qr=0,8842 Q'=0.7891
01 4 SE (Q" )=0.0266 SE (0" }=0.0172
D.U T T T T 1 T T T T 1
0.0 0.2 04 0.6 0.8 1.0 0.2 0.4 0.6 0.8 1.0
t-specificily 1-specificity
* ROMEIA AP AZxZe| Hlm Zut
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Diagnostic Accuracies of Anti-cyclic Citrullinated Peptide Antibody
H= and Rheumatoid Factor in Korean Patients with Rheumatoid Arthritis:
A Meta-analysis
(A)
Antthody ~ Comparison Sensitivity*  Specificity* FLR NLR Do
Ang-CCP RA vs NRA 4 0,755 0.088 52,791 0252 217.14
(0.719~0,789) (0.972~0.9%) (23.009~121.12) (0.218~0.290) (91.287~516.49)
RF RA vz NRA 3 0.757 0.847 4715 0.321 15714
(0720~0.792) (0805~ 0.882) (L.737~12.802) (0.201~0514) (359~ 68.666)
RA: rtheumatoid arthritis, NRA: non-RA rheumatic diseases, HC: healthy control, PLR: positive likelhood ratio,
NLR: negative likelihood raio, DOR: diagnostic OR
* 1 means 100% in sensitivity and specificity
B)
Antihody Comparison ~ Study No. AUC SE (AUC) Q* SE (Q%)
Ang-CCP RA vs HC 4 0.9382 0.1089 08752 0.1365
RF RA vs HC 3 0.8042 0.0868 0.73% 0.0763
HC: healthy control, AUC: area under the curve, SE: standard error
A B
SROC curve SROC curve
1.0 e 1094 ——
0.9 o BT 0.9 I/D( e
0.8 u.a—l /
0.7 074
£ 061 £ 06
Ecﬁ 0.5 Symmetric SROC E 047 Symmetric SROC
@ 04/ AUC=0,8593 o D47 ALC=0,9884
0.3 SE (AUG)=0,0799 0.3 SE (AUG)=0,0047
024/ O*=0,7901 0.2 or=0.9501
pedl SE (Q*)=0.0770 a1 SE (@ )=0.0102
0.0 . . T : : 0.0 : ; T : )
0.0 0.2 0.4 086 0.8 1.0 0.0 02 0.4 06 0.8 1.0
1-spacificity 1-specificity
st=RlollM &t CCP Edl= FOME|AQIXIRL Hlwsto] H|Et RIZEE HOILE 0|
oo | EE MERMS O BUT, B CCP BN ROIEIACIXIES ZO| ZARBIE FP ¥
== CCPEAILt FOMEIAIXIELCH RIEHERME0| S7t6t0] &t=Ql F[OMEIA HEF ZIE0)
288 o= Ho|

B 8-5. Whiting(2010) 2| Xl&2 =& &z}

Systematic Review: Accuracy of Anti-Citrullinated Peptide Antibodiesfor

H5
Diagnosing Rheumatoid Arthritis
B d: 2010
Penny F. Whiting, Nynke Smidt, Jonathan A.C. Sterne, Roger Harbord, Anya
XKt Burton, Margaret Burke, Rebecca Beynon, Yoav Ben-Shlomo, John Axford,
and Paul Dieppe
=T 2o Hod
®3 2x | B0OE|A Z7|ZICto|Al ACPASH RFO| MBtz H|m
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Systematic Review: Accuracy of Anti-Citrullinated Peptide Antibodiesfor

=2
"= Diagnosing Rheumatoid Arthritis
28 DB Medline, Embase, science Citation index, BIOSIS, ISI web of science
- (~2009.09)
Aol At U=
ACPAS| 2E ZRo| Chst Y IFSE, CHAET SX-UIEZAHT, ZSELY
BIX-HEFEATRE ZEGHH, HottHalindex) ZAAPE  ACPAG{ofst 1987
ACR criteria7} E#Z(reference) ZAtOOFSHH. SHZEektarget condition)ol
st st
Men I|x FOME|A ZHEH0|0{oF Bt

[

=
AN thx=2 dd & Lk

BRf= ROEIA Y oM EE
o

2 zHol| 2 by 2 tableE M2 4 Y=
SESH XtZ27t 0, ACPA 20| mat HARED H|w7t 7Hs8t FA a1
£ ZEhl¥el, diEsk= Sve UNE
T = C = = S SHKI-CHX
T 151 (FSE A7 27, ©HHATR 15, SXHLHERZET 104, TSELY SX-OIE
& 5)
ZA At
* 2276 — 151 MEH

*

HMEE : 33~96%
THLIO| : 40~63M(ZEERM HHAT), 27~71M(BIXHH=ZHT)

S| K2 2R

*

*

- 528 : WAEIS EX} T AT
* LBESE U2 2R
- 1928 : 7| ROIEIA TESBRHEETIZHRW)

=
Bx-CiET 7o AT B8

- 822¢ | LIE ROE|IA Xt iz
- 16238 - 4 =&
- 22239 1 O EHe
- 728 ot tizz =Y
- 6128 U =
* o822 33~9%6%

* L] ¢ 40~63M(ZSELQL THHAT), 27~71MI(ZEXIHZE
* Anti-CCP &F0f mE ZetE A7

M
X%
H

- FASEY
- ~ 2PN I
& M Z= At ASEAT | ghHAT | T SEA-CH =
R IR

AFA NA 2 0 17 0
AKA NA 3 1 13 0
APF NA 3 0 3 0
CCP1 Euro-Diagnostica 1 0 5 0

Other 1 0 1 1
ccp2 Euro-Diagnostica 7 9 23 5

Axis-Shield 10 45 30 2
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VS

Systematic Review: Accuracy of Anti-Citrullinated Peptide Antibodiesfor

Diagnosing Rheumatoid Arthritis

Inova Diagnostica 5 5 21 0
Phadia/Pharmacia 3 6 5 0
Euroimmun 4 5 14 0
Other 3 0 2 0
CCP3 Inova Diagnostics 3 6 16 0
Other
ant i-CCP Other 0 1 4 0
sequence
Unspecified
anti-ocp | A 0 ! 3 0
Other ACPA NA 6 4 16 1
Orgentec 1 1 8 0
Mev In-house 0 0 1 0
Zl=7t (QUADAS) Z1}
¥ 24(16%)2810] =7| EE= FOEA MEIXKSH7IZE 2d Ool)Z XESt
2Kt Helo] &3S
Withdrawals

Uninterpretable results

Clinical data

Rewview bias

Test bias

Incorporation
Differential werification

Partial verification

Spectruam

Study estimate
B Summary point
— HSROC curve
..... 85% confidence region
---- 95% prediction region

T T T
0 =0 E= o]

g- L

Studies, %%
M Yes
O Unclear
O Mo

QIZ == 12%~93%, E0|== 63%~100%= AEst 0|2M0| UAS

Z
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[(ESE
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e Systematic Review: Accuracy of Anti-Citrullinated Peptide Antibodiesfor
= . . . gy
Diagnosing Rheumatoid Arthritis
* pooled DIZtE : BIXICHEFAHT(68%), THHATL(6I%)0IN ZSEHT60%)ZL =
ot
N=]
Grouping Studies, Sensitivity Specificity Pasitive Likelthood Negative Likelihood
n (95% CIj, (95% CI), % Ratio (95% CI) Ratlo (95% CI)
%
All data
UA excluded 138 67 {(64-69) 96 (95-96) 1500127173) 0.35(0.32-0.38)
UA dlassed as RA 138 63 (60-67) 96 {95-96) 14.2(12.0-162) 0,38 (0.35-0.42)
UA dassed as non-RA 143 67 {64-70) 95 (94-96) 137 (11.7-16.0) 0.35(0.32-037)
Effect of study design
Cohort 27 60 (54-84) 96 (04-98) 15.9(9.7-263) 0.42 (0.37-0.48)
Cross-sectional 14 69(62-76) 95 {90-97) 128 (6.6-24.6) 0.32 (0.25-0.41)
Case~contral 97 68 {65-71) 95{84-96) 14301120-170) 0.33 (0.30-0:36)
Effect of RA duration
Early RA
Cahort 19 54 (48-60) 95 (93-97) 117 (7119.0) 048 (0.42-0:55)
Cross-sectional and case—control 24 66 (59-72) 94 (92-95) 104 (7.8-14.0) 036 (0.30-0.44)
Establiched RA
Cohort i 66 (58-73) 98 {95-99) 323134778 0.35 (0.28-0.44)
Cross-sectional and case—conitrol 9% 69 (66-72) 95 {94-96) 148123178 0.33 (0.30-0:36)
Effect of anti-CCP type
Early RA
Cohort
AFA 2 4130-53) &7 (45-98) 3.1(0.5-19.2) 0.68 (0:49-0.95)
AKA 3 271{22-34) 94 {5-100) 48 (0.02-1292) 0.77 (0.55-1.08)
APF 2 32(12-62) 97 (93-98) 84(30303) 0.71 (0:47-1.08)
Other ACPA 1 53 98 309 0.42
Anti-CCP1 2 43 (36-48) 95 (57-100) 7.7 (0.7-89.0) 0.62 (0.52-0.73)
Ant-CCP2 15 57 (51-63) 06 (93-97) 127 (7.8-209) 0.45 (0.39-0.52)
Anti-CCP3* 2 56 and 48 85 and 95 37-mnd 96 052 and 0.55
Cross-sectional and case—control
AFA 2 53 (27-77) 95 (92-97) 115 (5.6-237) 0.50 (0.28-0.87)
AKA 5 39 (28-52) 92 {34-96) 472489 0.66 (0.55-0.80)
APF 1 52 100 NA 0.48
Other ACPA ¥ 64 (B61-76) 71(17-97) 23(037-138) 0.50(0.22-1.11)
Anti-CCP1 ¥ 55 (35-74) 9B (95-99) 239 (10.0-573) 0.46 (0.29-0.73)
Anti-CCP2 18 701(63-76) 94 {92-95) 1141(8.8-14.8) 0.32 (0.26-0:39)
Ant.CCP3 3 73 {63-82) &7 (81-91) 5.5 (3.8-5.00 0.31 (0.21-0.44)
Moy 3 73 (66-79) 84(72-91) 45(25-79) 0.32 (0:25-0:42)
Established RA
Cohort
APF 1 &7 91 77 037
Other ACPA 4 70 (60-79) 100 {93-100) 2137.(9.34%04) 0.30(0.21-0.42)
Anti-CCP2 7 77 (74-79) 96 {94-98) 206 (13.0-325) 0.24 (0.22-0:27)
Anti-CCP2 1 Bl 9 B&7 021
Cross-sectional and case-control
i 69 (62-74) 95 {92.97) 14.4(9.1-22.9) 0:33 (0.27-0.40)
AKA 1 65 (63-67) 97 {04-9g) 21.5(11.3408) 0.36(0.33-0.38)
APF 7 68 (62-73) 97 {90-99) 207 (6.4-669) 0.33 (0.27-0.40)
Other ACPA 10 74 (70-78) 96 {52-98} 173(8933.7) 0.27 (0.23-0:32)
Unspecified CCP 4 77 (71-83) 57 (9495 309 (12.0:734) 023 (0.18.0.30)
Anfi-CCP1 4 69 {85-73) 98 {07-99) 31.7 (21.6-465) 0.32 (0.28-0:36)
Anti-CCP2 78 78(76-80) 95 (93-96) 17 120-18.0) 023 (0.21-0.25)
Anti-CCP3 1 79 {(76-81) 94 {90-96) 122(75-19.9) 0.23 (0.19-0:26)
Mo/ 8 78{73-82) 86 (82-83) 54 (4270 0.26 (0.21-031)
Comparison of RF and anti-CCP
All studies
IgM RF 69 70 {66-73) 78 (7483 332739 0.3% (0.35-0:42)
Anti-CCP studies that assessed RF 69 &7 (64-70) 95 {94-96) WA e-180 0:35 (0.32-0.38)
Early RA: cohort and antl-CCP2 studies
Igh RF ] 56 (50-62) B6(78-92) 4.0 (25-65) 0.51 (0.45-0.59)
Anti-CCP2 studies that assessed RF 8 58 {64-62) 96{93-97) 135 (B:1-225) 0.4 (0.40-048)
Combination of RF and anti-CCP
All studies
Anti-CCP alane 26 68(62-73) 95 {92-97) 132 (85208} 0.34(0.29-0.40)
RF- or anti-CCP-positive 26 B0 (76-84) 80 (73-88) 4003054 0.25 (0:21-0.30)
RF- and anti-CCP-positive 26 55 (49-80) 98 {96-99) 246(146-41.4) 0.46 (0.41-0.52)
Early Ri: cohort and CCP2 studies
Anti-CCP2 alone 3 53 (46-R0) 98 {95-99) 220098497 0.48 (0.41-0.56)
RF- ar anti-CCP2-positive 3 &7 (0-31) 9 {77-97) 71026193 0,36 (0.22-0.60)
AF- and anfi-CCP2-positive 3 44 (36-51) 98 {96-99) 27.1 (104-727) 0.57 (0.50-0.65)
ACPA = anti-itrullinated peptide antthodies; AFA = antifilaggrin antbodics; AKA = antikeratin antibodiess APF = antiperinudear factor; CCP = opdic citrullinated
peptide; CCP1 = first-generation anu-CCP test; CCP2 = second-peneration anti-CCP test; CCP3 = third-generation anti-CCP test; MCV = mutsted citrullinated
vimentin; NA = not available; RA = theumatoid arthritis; RF = theumatoid factor; UA = undifferentiared arthritis,
* Summary estimates not reparted because of numerical problems in estimation (sensitivity of results to number of quadrature points).
£ anti-CCP2= J|OE|A ZHEYH ZTVISHE 71X SRt HAO| ZSTA|HOFSICE
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Lack of seroconversion of rheumatoid factor and anti-cyclic citrullinated

M= peptide in patients with early inflammatory arthritis: a systematic literature
review
=0 WL 2011
XXt Lillian Barra, Janet Pope, Louis Bessette, Boulos Haraoui, Vivian Bykerk
W 2o =[]
o7 =x x7| g3d HEYE XM 1-5E7E —’T‘—’)‘—*.J;i:’ié SOEJA - QIXKRF) 2
=0

anti-CCPEH|9| Z&H3S| HIE(negative-positive
PubMed(1950-2009.07), Embase(1980~2009.07),
M DB Cochrane Library(~2009.07)

ACR(2005-2008) 2! EULAR(2004~2009) Sk=rhs|of wiEl ==

AHo| Hgt =Y

- LOJ: Y154
- X7| g5 H-H(early inflammatory arthritis: 0| EIAZ X|ZF)

B - M= &t 7 0|Ate] swollen joint + SAMEMM (2 A
- — o —i
(67|0ll= DIER HEM CHUEE, =7|S0tE(A HEE ZE)
ok 284 | 68H
ANz}

* X 412 — 8
* ACR 2 EULAR =&: 27 — 471

> £ 12mo| 25 HAEH

o EN
* serologic test HEO{L0| 2 27
= RFtSH FHE 10H
= anti CCP 2t MH: 5H
* iy X2 E4o mE 2R
= UIPA 2™
* mixed population: 6%
= ERA: 4™
* baseline Xt EXAL:
= WA 41-59M
=8 2y = {4d|E 51-75%
= Zet olet 7|2t 2-1290E
* UIPAZIRL Ched AL FXEE AR
= SOE|A ZEES ZITHE2 SIXE 7-19%
= UIPA 2 ot U stX127-29%
* baseline proportiondl| CHEH 2AZ0| U= mixed population ST 374
= baseline: UIPA : 29-49 % — FHAZE IHOIM 30-50%7t RAZ RITHE.
RA (ACR criteria): 46-56%
= follow-up: UIPA :15-32%
RA : 61-78%
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SOEIA 2EH BX0A & CCP &Xl HAS dAN 24 Tt
Lack of seroconversion of rheumatoid factor and anti-cyclic citrullinated
M= peptide in patients with early inflammatory arthritis: a systematic literature
review
ol BIHEN A mWIt
* Newcastle Ottawa Scale(NOS) ZEE HTE ALE5H0] HHItE!
= duk 58 3-7
- £2 (3T 8-9): gl2.
= S8 LIHX| A7E (57l) @ "HHAEs 6
» LIB(EH 3 E= 4): UIPA SiXk2 tide= st 2719 A7 E =&ist 3 2
= WIETE 4 (=5)
Z20tE|A QIXKRF)2F anti-CCP2o| UM
* 0|R2H0| Mot Zutg BE +~ S
* Baseline ¥4&
- RF: 7.7-73%
» Anti-CCP: 3.8-41%
D UIPA 97t & ESto|ety|7H0| B2 AF0llA SEUMSIXIe| 7t HUS
* Follow-up &z}
a. RF SHE | FHET|7H0| B2 dF0M S0 HUS
=g =z} (670 OLH: 7.7%, 970 O|LH: 29%)
b. anti-CCP ME:
1018 FEEE A0
. baseline anti-CCP A& 0-5%
1E FHZEAE anti-CCP ¥ME 1.9-5%
2. 3Ho| AN AlZtof| ME anti-CCP ¥dE=S Hugt
97HE 0%, 307HE 3%, 327HE 8%
¥ HYHst M
= 6~97HE : 8l3
= 12708 1 1.3%
= 307HE : 8.9% EE= 5.3%(Canadian Rheumatology Association)
= 54 : 6.8%
X7 E3H ZEIEIAOA FOEIA CIXKRF) 2 anti-CCPe| SXHSt HIg
2 ZZ 19-50%, 1.3-89%0|H, O|F 2AXZOIAM 593 FHEREA| JROEA QI
a3 e AHRF) % anti-CCP2| Ad=2 i O|ojgt HEE HQICh M2t FEgHE Al
SOEIA QIXHRF) 2 anti-CCP ZAIE Ht=Esk= AE #HIslol 247t =5
=5lCh

¥ 8-7. Gao(2011) & X2 F& Zut

e Diagnostic value of anti-cyclic citrullinated peptide antibody for
h rheumatoid arthritis in a Chinese population: a meta-analysis
B 4L 2011
pSING Gao F, Ren L, Zhang CQ, Mu FY, You YQ, Liu YH
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Diagnostic value of anti-cyclic citrullinated peptide antibody for

A= rheumatoid arthritis in a Chinese population: a meta-analysis

EW A o]

%7 2x ZjIZE;%;jZO# F=0lel FolE[A ZHY g 21T anti-COPEHA Z At

M DB MEDLINE, CNKI (2000.01 ~ 2010.06)

ol Xt ¥ol, =0
- &=¢lolA FoOE|A BEY ZctES A5 anti-CCPA AL 7HX|E "HItsh o

2

Men oz - =4 10H e RAEALL 10H e HxETE ZE(Ln2 A7 E9 MY H|E

jof ¢ 2 SO0lx At JtsStER &

1987H X ACR 7|& Al

Sk oz
118H (M EIEAMo| ZetEl 28 118HoZ S F)

ST E4

* gof: 4, 5204 114H

* Euroimmun ZAE 91(77.1%) vs. non-Euroimmun ZAE 27(22.9%)

* RA EtXi4 T 80, RA SHXl TWHLIO 450, O4M TAH|E: 74%

* iR AZUEE 5Y, MEET ¥ HUHEAHEE) 88Y, MEUET 259

=

ool &
* EE =2 UES dilE glen, BEY HAadss= 128
* QUADAS =79| 147 EEE=2 & 13702 otEst H7= 26, 12742 ot=st
A= 64M™, 117HE PHESE 7= 25, 107HE PHEESE A= 3H
* AEIL Hapo MEEj Al 0

HHEQI FIEt Mol
* 0E DE EMUS OTN0| M| A 0SS MEAIE JIFCE AMpagez

LE=0{(Euroimmun ZAF vs. non-Euroimmun ZAD SIQIOEEME A5
O, HEM2A L3t zizto| 7202 2a|stof XlsHst

Euroimmun ZAFe| XRIEt XSt (91m)

*OOREe s 7o &Yt E0|=E HQl gHH idz= SSZ(range
0.65-0.67) ==0|US
* SROC curveOf|M 2IZt=Q} £0 IE Ato|2] trade-off= Helst RS HOIX| 2%
=S(E0|== i =2 vHH UZE=Es 7HHR0(7| M)
* HEM2A Zot 118He| 2E HPE ZESH HlEF2AoIMel SHAI Hel FAIS
O|FME ERS

non-Euroimmun ZAS| XIEh Mste (27H)

* E0|=(range 0.96-0.97)2} H|wsld RlZt=(range 0.63-0.66)= %A LIEf=
*RE EXNUSS QOIS I A 0|RINS HOM, SROC curved|A TIZIE=Q}




A 2EZF SX0UA & CCP el A 848 R84 ot

X2 Diagnostic value of anti-cyclic citrullinated peptide antibody for
B rheumatoid arthritis in a Chinese population: a meta-analysis
E0% Af0[2] trade-off E5f EREH0IT BEGIA| SIS
Test property Summary measure of test Test for heterogeneity
accuracy (95% CI)° P value®
All studies (n = 118)
Sensitivity 0.65 (0.65, 0.66) 0.000
Specificity 0.95 (0.95, 0.96) 0.000
Positive likelihood ratio (LR+) 15.84 (13.54, 1854) 0.000
Negative likelihood ratio (LR—) 033 (031, 0.35) 0.000
Diagnostic odds ratio (DOR) 51.60 (43.64. 61.01) 0.000
Euroimmun tests (n = 91)
Sensitivity 0.65 (0.65, 0.67) 0.000
Specificity 0.95 (095, 0.95) 0.000
Positive likelihood ratio (LR+) 15.37 (1272, 18.56) 0.000
Negative likelihood ratio (LR—) 0.32 (030, 0.35) 0.000
Diagnostic odds ratio (DOR) 51.92 (42,45, 63.49) 0.000
Non-Euroimmun tests {(n = 27)
Sensitivity 0.65 (0.63. 0.66) 0.000
Specificity 0.96 (096, 0.97) 0,000
Positive likelihood ratio (LR+) 16.73 (14.34, 1952) 0.000
Negative likelihood ratio (LR—) 0.36 (032, 041) 0.000
Diagnostic odds ratio (DOR) 50.28 (39.26, 64.41) 0.000
0|2 ZAt
* Euroimmun ZAtoll CHEH 2810 non-Euroimmun ZAMOl| CHgt 28ECEH 27|
2ol OITA0l S F= 20IS ersk| Ustol FIYIIBRAS AWHAS
* EE4N = 50 vs. n ( 50) 7|F EE47} B2 20| &2 20| Hlsh DOR £
X|7F 1.3 2 A LHEH
*EE FE0 w2t FRZUER vs. HEUER vs. YRR Y AZUEZ
(2e): Adcizz & dZtizz0| =88 49 DOR FER|7h Hddthz=el 1.2
b, AH AL 1.6H2 LIEHH
£ bj=2
* Egger’s test: Euroimmun ZAlE EAZCZ 90|t X015 EFLKP <0.05),
non-Euroimmun ZAHAM=E FelstX| LUS(P = 0.832)
* funnel plots: Euroimmun ZAte] Z< <fZtel HIHEE Hof ST HIEZ0| ExH
E0f U= A2 LIEKE2L, non-Euroimmun ZAte] Z2 Stish HITHYS 0|
Rl UAS
= 3= JOMEIA EH T UG anti-CCP HA= E0|=(95%)2t Z&=
a2 « === — -
9| LA=(65%)E 20 S HXIXIZAM Fo0[SIRS
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Diagnostic and prognotic value of antibodies and soluble biomarkers in

A= undifferentiated peripheral inflammatory arthritis: A systematic review
B0 UL 2011
XK} Monika Schoels, Claire Bombardier, and Daniel Aletaha
=W o9 =0
43 2x 0|2 xgs A3 8A(Undifferentiated  Peripheral  Inflammatory  Arthritis,
= UPIA) of Tttt o SEEHS fI8h Xp7|@A|2t Hio|0ot74ol| Chet 274 =2l
2 DB Medline, Embase, Cochrane, Conference abstract (the European League
Against Rhematism, the American College of Theumatology) (2007-2009.01)
o Hgt 20
MEd J|ZE Human, full text, english, UPIA, arthritis, AB/BM, diagnosis study, adult
F

65E (12me %=)

Rheumatoid factor (RF)

* RF ZA= ACR criteria0ll Z&tx|0, RAZIES| =M Jto|=2tRl0]|Ct,
* ANREH| (1.1-135) / S42=H| (0.3-0.8)

* cut-off value 20-50 U/mL

* EAgEsteZo| WMo oSt RolX oEQIXtolct

*

radiographic outcomezto| #AME Slolz|1 Q/Ct

Anti-citrullinated protein antibodies (anti-CCP)

* anti-CCP= Z4Ztst AIZI0| 0l RA 2HMSH= Zdu}t #=do] Qlct,

* EULAROIA Z=719] ZEGel &zlof UM anti-CCP AAE FHSICE
* UIPAOIM=E anti-CCP2| YMEE =2 ZITHH JIX|E ZH=Ct.

IT
* anti-CCP 2ME CH29| AS HHE 4 Urh
x

F2 2y 71s0ll CHet 24, A

* UNREH| (1.2-205) / SHR=H| (0.4-0.9)

* Antibody of citrullinated human fibrinogen (ACF)2] sensitivity= anti-CCP2}
SAL RFELCH= 2 (sensitivity 55.8%, specificity 92.6%)

* Antinuclear antibodies - radiographic outcome, persistence, remission o}
= ZAIGICH

Soluble biomarkers of bone and cartilage

* MMP(Matrix metalloproteinases)-2 2} MMP-92| A<, zIAIM Zistnio| 20|
QoL MMP-1, MMP-3 EE&= tissue inhibitor of metalloproteinase(TIMP)= &
A ZAlol oIEQIXIE ARZE|7[0l xISHo|CH.

* Cartilage oligometric matrix protein (COMP)2 ZIEHA 7ix|7F QiCh 2Lt
Type | and Il collagen cleavage 2 collagen synthesis OtH=
radioigraphic damage0i| Cigt o|=QIxto|ct,

22 anti-CCP2t RFZF BFEUX|Z TISEZER|7L URUCH
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B 8-9. Taylor(2011) o] Xl& =& Zu}

A Systematic Review of Serum Biomarkers Anti-Cyclic Citrullinated Peptide

H= . . -
and Rheumatoid Factor as Tests for Rheumatoid Arthritis
EW WL 2011
JSPN; Peter Taylor, Juliane Gartemann, Jeanie Hsieh, and James Creeden
=T A9 Zo
A7 5% | ROME[AS| TITH of20i chet anti-CCP2F RFS| 227 =0l
4M DB Medline, google (2003.06~2010.03)
ool Hgt F0q, Am|2lo4
ME = human, english, spanish
g 264 | 85H
Anticitrullinated Protein Antigens (ACPAs) ZA}
* 3870 A3 (cohort study design(18), case-control studies(20))
* manufacturer/test type B2 cut point, sensitivity, specificity 7} 27| Ct=2
Manufacturer/test type Test* Cut point (U/mL) Sensitivity (%) Specificity (%)
Abbaott Laboratories AntECOR = . —
AxSYM 3 B0.6 4.3
Anti-CCP2
Anti-CCP 7.2 52.8 100
45 B2.4 B82.8
Axis-Shield Diagnostics — L6 ~ Ei"'j__ 2
Anti-CCP2 5 53.7-67.5 90.4-99.3
3.6 a8 81
25 71 65
20.7 52.8 100
Anti-CCP 33 47 94
Eurodiagnostica 5 s 2
T 66.7 97
Anti-CCP2 25 66.7-76.5 92.2-97.3
42 73T 98.6
5 39.2-65 95.2-99
Anti-CCP 14.8 8.6 87.5
FEuroimmun 25 56 96
Anti-CCP2 - et ot A
= 2 5.25 78.7 95.6
T-Q- al—f Fuchun-Zhongnan Biotech Anti-CCP2 25 61.8 96.3
Genesis Anti-CCP2 6.25 69.6 93.9
Immunoscan Anti-CCP2 25 54-64.4 96-97.1
In-house ELISA test Anti-CCP1 92 42 97
Anti-CCP 6.4 58.5 100
20 60.2-78.6 70.3-98.8
INOVA Diagnostics Anti-CCP2 25 82 96
30 70 91.5
Anti-CCP3 20 61.3—82.9 93-97.6
MBL Co. Anfi-CCP 38 72.8 92
Phadia GmbH Anti-CCP2 ! i 222
10 70.1 98.7
Pharmacia Diagnostica Anti-CCP2 7 80.3 97
9 69 93
Roche Diagnostics Anti-CCP2 13.6 92.2 86.2
17 R B0.8

*The generation of anti-CCP test indicated is as reported in the methods section of the articles referenced,

RA Ol =72M2| anti-CCP
* 67 &7 (cohort study design(3), case-control studies(2), systematic
review(1))

* RAZIXIS| 55-69%, =7 2UEi=l RAZIKIC| 65%, juvenile-onset arthritis&txte|
10%0|A anti-CCP 2| 40| W7iE
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A Systematic Review of Serum Biomarkers Anti-Cyclic Citrullinated Peptide
and Rheumatoid Factor as Tests for Rheumatoid Arthritis

* RAZQ| ol St risk &4
combination of anti-CCP+ serum and a classll MHC allele with SE, OR 66.8
anti-CCP+ serum only, OR 25.1

RA ZIEt =22 M2| anti-CCP

* 3771 &7 (cohort study design(18), case-control studies(19))

* anti-CCP2 A1t RAS| |, pooled OR 16.8 (meta-analysis of 1871 &72)

* 2007 the European League Against Rheumatism (EULAR), 2008 RA
treatment guideline published by the American College of
Rheumatology (ACR), 2010 Rheumatoid Arthritis Classification Criteria0iA
anti-CCP ZAtE =5t US

RA ZHHZIC =2 o] anti-CCP

* 1474 S (cohort study design(2), case-control studies(13))
* RAS| E=0jA anti-CCP Ab teste= &%t 7|2
* RAQ| ZHZICO A anti-CCP Ab testZiis YJAXoz FQ3

RA ofef =E12M2| anti-CCP

* 770 S (prospective cohort design(7))
* anti-CCP 2t HLA-DRB1 alleles, SE, RF Z'2 HIO|20IHZ ZERHS M, o|S
0| & =0}&

Rheumatoid Factor

* RF= established RAZIXIO| 60-90%0flA AAOILt, Z7(9 RABKIIME 50% O|
ol

* RF= European Standing Committee for International Clinical Studies

Including Therapeutics (ESCISIT)0IA E0|xzo| SHAZ QI&, erosive

disease?| OI= QIXtZ Fol=|n oLt RAL| ZIHIIHZE FHEX| HZ

RA X|2Z2L|HEZ 2I8t anti-CCP2t RF

* anti-CCP ZAt= RAX|ZO0| cHet ZL|E{Zof| st o|2lg &
* 2R AFPS2 RFY anti-CCPai|Eo| ME X|z&ut fRelXez CiEs 2

Anti-CCP 8} RF ZIA} 52

* 871 ¥ (cohort study design(4), case-control studies(4))

* RFO| DIZE 62%, E0|= 87% / RIZE 60%, E0|E 79%
anti-CCP2| BIZt= 53-58%, £0|= 95-96%
anti-CCP29| RIZtE 62%, E0|= 95%

¥ EO|I=E 95%7t E== cut-off valueE MNSH ZLR, RABXIQ| 77%7t
anti-CCP YHO =2, 62%7t RFUYMOZ =f0lE
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A Systematic Review of Serum Biomarkers Anti-Cyclic Citrullinated Peptide
and Rheumatoid Factor as Tests for Rheumatoid Arthritis

Study Subjects

Serum Tests

Results

Prospective cohort study of 43
patients with R4 not
responding to DMARDs treated
with infliximab in combination
with methotrexate

Alessandri et al.,
2004 [124]

Serum samples collected and
tested for anti-CCP antibodies
and RF at baseline and after 24
weeks

(i) Serum titres of anti-CCP and RF decreased
significantly after 24 weeks of treatment
{anti-CCP — 14%; RF —20%)

(ii) Significant decreases in serum anti-CCP
antibodies and RF abserved only in patients with
clinical improvement

57 patients with RA not
responsive to methotrexate

Atenietal, treated with adalimumab as

Serum samples collected and
tested for anti-CCP antibodies

(i) Treatment resulted in significant decreases in
anti-CCP serum levels at 24 weeks ( —14%) and
48 weeks (—33%)

(ii) Treatment resulted in significant decreases in
RF serum levels at 24 weeks ( —33%) and 48 weeks

2006{128] part of the ReAct open-label and RF at baseline and after 24 (_429%)
phase ITIb study and a8 weeks offoliownp (iii) The decrease in anti-CCP and RF antibody
titers correlated with the clinical response to the
therapy
Prospective study of 30 (1) % patients positive for RE, Anti-CCP
— consecutive patients with RA;  Serum samples collected and approximately same at baseline and 78 weeks
Pk @ tal, Palients were followed during  tested for anti-CCP antibodies (i) Median RF titre underwent progressive
TonaTrn ¥l 78 weeks of infliximab and and RF at baseline and after 30,  reduction from 128 IU/mL to 53 IU/;

methotrexate therapy for
refractory rheumatoid arthritis

54 and 78 weeks

(iii) Anti-CCP antibody titre significantly
decreased at 30 weeks but returned to baselinev

Prospective cohort study of 27
patients with refractory RA
treated with infliximab and
methotrexate

Caramaschi et
al., 2005 [133]

Serum samples collected and
tested for anti-CCP antibodies,
Rf and CRP at baseline and
after 22 weeks

(i} Serum levels of anti-CCP antibodies did not
change from baseline with infliximab treatment
{ii) IgM RF and CRP levels decreased significantly
with infliximab treatment

90 patients with RA who failed
treatment with DMARDs;
randomized clinical protocol in
which all 90 patients continued
DMARD treatment and 52
patients were assigned for
additional treatment with
etanercept

Chen et al., 2006
1130}

Serum samples collected and
tested for anti-CCP and RFat
baseline and one month
intervals for three months
during the treatment course

(1) Serum anti-CCP levels decreased 31.3% in
patients positive for anti-CCP at baseline treated
with etanercept

(i) Serum RF levels decreased 36% in patients
positive for RF at baseline treated with etanercept
(1ii) Decreases in serum anti-CCP and RF levels
were progressive throughout the three-month
treatment course

(iv) Changes in anti-CCP levels was positively
correlated with changes in various clinical
measures of RA

Prospective cohort study of 62

De Ryckeetal, patients with refractory RA

Serum samples collected and
tested for anti-CCP antibodies,

(i) RF titres significantly reduced at baseline and
week 30 during infliximab treatment

(i} Anti-CCP antibodies unchanged by
infliximab treatment

2005 [132] treated with infliximab IgM RE CRP and ESR at P . . s
combined with methotrexate baseline and after 30 weeks G Tahd R ciresscaee Infed tnyensaly sils
3 changes in CRP and ESR; Anti-CCP antibodies
did not correlate inversely with these biomarkers
(i) 52% of patients positive for anti-CCP
Ritrospetifie sty afiemm antibodies at baseline had >25% reduction in
;arnpl&l‘:; orBe R_:(& pmi ”‘m’E anti-CCP antibody levels during treatment course
55%, i re i i
who completed double-blind,  Serum samples collected at :;;i‘:‘eg‘i p:::':‘:g;i:“{‘;‘;;gi a:;‘;f::;t e
randomized clinical protocols baseline and at a follownp s < e
Mikuls et al., (1) methotrexate, averaging 13.7 months + 8.6 o . - N = el v
2004 [126] hydroxychloroquine, and months; Samples were stored at (1) Significant reductions in anti-CCP levels was

sulfasalazine, {2) minocycline
versus placebo, and (3)
minocycline versus
hydroxychloroquine

—80° and later and tested for
anti-CCP antibodies and RF

only seen in patients with disease duration <12
months

{iv) No association was seen between reductions
in anti-CCP levels and treatment response

(v) Significant reductions in RF levels were
determined by treatment response

=2 RAZ9|

2ol chet o= YnelE

* anti-CCP EE= CHE anticitrullinated protein  antibodies?t RF 12|11
sE-selectinzt Z2 DI7E ZERIE M, 2IH 2 oS HM=EE 2 = U=

. = anti-CCP= =7| JROMEA ZHEHS| ZHQst HIO|QOHH0|H, ME2  AlCHe
== anti-CCP2| £0|=7} O =2, RFAAIRL ZARIS I TIZETt o =0lTICY,
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Riedemann
_2005

Avouac
_2006

Nishimura
_2007

Lee
_2008

Whiting
_2010

Barra
_2011

Gao
_2011

Schoels
2011

Taylor
_2011

Total

Abdel Baky MS, Abdel-Mohsen D, Mansour H,
Abdel-Hafeez M, Abdel-Ghany G. Use of anti-cyclic
citrullinated peptide antibodies to distinguish between
rheumatoid arthritis and hepatitis ¢ virus infection
associated polyarthritis. Arthritis Rheum. 2006;54:5631.

Abdel-Nasser AM, Mahmoud MH, EI Mansoury TM,
Osman AM. Anti-CCP2 is an adjunct to, not a
surrogate for, rheumatoid factor in the diagnosis of
rheumatoid arthritis: diagnostic utility of anti-CCP2
antibodies in Egyptian patients with rheumatoid
arthritis. Scand J Rheumatol. 2008;37:329-36. [PMID:
18666028]

Aho K, Palosuo T, Lukka M, Kurki P, Isoma’ki H,
Kautiainen H, et al. Antifilaggrin antibodies in
recent-onset arthritis. Scand J Rheumatol. 1999;28: 113-6.
[PMID: 10229141]

Aigner E, Schmid I, Osterreicher CH, Zwerina J, Schett G,
Strasser M, et al. Contribution of anti-cyclic citrullinated
peptide antibody and rheumatoid factor to the diagnosis
of arthropathy in haemochromatosis. Ann Rheum Dis.
2007;66:1249-51. [PMID: 17456529]

Aleksandrova EN, Chemeris NA, Karateev DE, Novikov AA,
Brodetskaia KA, Nasonov EL. [Antibodies to cyclic
citrullinized peptide in rheumatoid arthritis]. Ter Arkh.
2004,76:64-8. [PMID: 15724930]

Alessandri C, Bombardieri M, Papa N, Cinquini M,
Magrini L, Tincani A, et al. Decrease of anti-cyclic
citrullinated peptide antibodies and rheumatoid factor
following anti-TNFalpha therapy (infliximab) in rheumatoid
arthritis is associated with clinical improvement. Ann
Rheum Dis 2004;63:1218-21.
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_2011

Total

Alexiou I, Germenis A, Ziogas A, Theodoridou K, Sakkas
LI. Diagnostic value of anti-cyclic citrullinated peptide
antibodies in Greek patients with rheumatoid arthritis.
BMC Musculoskelet Disord. 2007;8:37. [PMID: 17448247]

Amezcua-Guerra LM, Springall R, Marquez-Velasco R,
Go'mez-Garci’'a L, Vargas A, Bojalil R. Presence of
antibodies against cyclic citrullinated peptides in patients
with ‘rhupus’: a cross-sectional study. Arthritis Res Ther.
2006;8:R144. [PMID: 16934155]

Anuradha V, Chopra A. In the era of nephelometry, latex
agglutination is still good enough to detect rheumatoid
factor. J Rheumatol. 2005;32:2343-4. [PMID: 16331760]

10

Anzilotti C, Merlini G, Pratesi F, Tommasi C, Chimenti D,
Migliorini P. Antibodies to viral citrullinated peptide in
rheumatoid arthritis. J Rheumatol. 2006;33:647-51. [PMID:
16511941]

11

Anzilotti C, Riente L, Pratesi F, Chimenti D, Delle Sedie A,
Bombardieri S, et al. IgG, IgA, IgM antibodies to a viral
citrullinated peptide in patients affected by rheumatoid
arthritis, chronic arthritides and connective tissue
disorders.  Rheumatology  (Oxford).  2007;46:1579-82.
[PMID: 17717033]

12

Aotsuka S, Okawa-Takatsuji M, Nagatani K, Nagashio C,
Kano T, Nakajima K, et al. A retrospective study of the
fluctuation in serum levels of anti-cyclic citrullinated
peptide antibody in patients with rheumatoid arthritis.
Clin Exp Rheumatol. 2005;23:475-81. [PMID: 16095115]

13

Aridog’an BC, Kaya S, Savas, S, Cetin ES, Akkus, S,
Demirci M. [The role of anti-cyclic citrullinated peptide
(anti-CCP)  antibodies in  serologic  diagnosis and
evaluation of disease activity in rheumatoid arthritis].
Mikrobiyol Bul. 2008;42:669-74. [PMID: 19149089]
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Riedemann
_2005

Avouac
_2006

Nishimura
_2007

Lee
_2008

Whiting
_2010

Barra
_2011

Gao
_2011

Schoels
2011

Taylor
_2011

Total

14

Ates, A, Karaaslan Y, Aksaray S. Predictive value of
antibodies to cyclic citrullinated peptide in patients with
early arthritis. Clin Rheumatol. 2007;26: 499-504. [PMID:
16670828]

15

Atta AM, Carvalho EM, Jero"nimo SM, Sousa Atta ML.
Serum markers of rheumatoid arthritis in visceral
leishmaniasis:  rheumatoid  factor and  anti-cyclic
citrullinated peptide antibody. J Autoimmun. 2007;28:55-8.
[PMID: 17257811]

16

Baeten D, Kruithof E, De Rycke L, Vandooren B, Wyns B,
Boullart L et al.  Diagnostic  classification  of
spondylarthropathy and rheumatoid arthritis by synovial
histopathology: a prospective study in 154 consecutive
patients. Arthritis Rheum. 2004;50:2931-41. [PMID: 15457462]

17

Banchuin N, Janyapoon K, Sarntivijai S, Parivisutt L.
Re-evaluation of ELISA and latex agglutination test for
rheumatoid factor detection in the diagnosis of
rheumatoid arthritis. Asian Pac J Allergy Immunol.
1992;10:47-54. [PMID: 1418183]

18

Bang H, Egerer K, Gauliard A, Lu“thke K, Rudolph PE,
Fredenhagen G, et al. Mutation and citrullination modifies
vimentin to a novel autoantigen for rheumatoid arthritis.
Arthritis Rheum. 2007;56:2503-11. [PMID: 17665451]

19

Bao QC (2008) Diagnostic value of level of anti-cyclic
peptide citrullinated antibody, anti-keratin antibody, and
rheumatoid factor in patients with rheumatoid arthritis.
Inner Mongolia Med J 40(3):323-325.

20

Bas S, Genevay S, Meyer O, Gabay C. Anti-cyclic
citrullinated peptide antibodies, IgM and IgA rheumatoid
factors in the diagnosis and prognosis of rheumatoid
arthritis. Rheumatology (Oxford). 2003;42:677-80. [PMID:
12709545]
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21

Bas S, Perneger TV, Mikhnevitch E, Seitz M, Tiercy JM,
Roux-Lombard P, et al. Association of rheumatoid factors
and anti-filaggrin antibodies with severity of erosions in
rheumatoid arthritis. Rheumatology (Oxford). 2000;39:
1082-8. [PMID: 11035127]

22

Bas S, Perneger TV, Seitz M, Tiercy JM, Roux-Lombard P,
Guerne PA. Diagnostic tests for rheumatoid arthritis:
comparison of anti-cyclic citrullinated peptide antibodies,
anti-keratin antibodies and IgM rheumatoid factors.
Rheumatology (Oxford). 2002;41:809-14. [PMID: 12096232]

23

Bassyouni IH, Ezzat Y, Hamdy S, Talaat RM. Clinical
significance of anticyclic citrullinated peptide antibodies
in Egyptian patients with chronic hepatitis C virus
genotype IV  infection. Clin Chem Lab Med.
2009;47:842-7. [PMID: 19575546]

24

BERGLIN E, PADYUKOV L, SUNDIN U et al. A
combination of autoantibodies to cyclic citrullinated
peptide (CCP) and HLA-DRB1 locus antigens is
strongly associated with future onset of rheumatoid
arthritis. Arthritis Res 2004; 6: R303-08.

25

Berthelot JM, Maugars Y, Audrain M, Youinou P, Prost A.
Specificity of antiperinuclear factor for rheumatoid
arthritis  in  rheumatoid factor-positive sera. Br J
Rheumatol. 1995;34:716-20. [PMID: 7551653]

26

Berthelot JM, Maugars Y, Castagnc A, Audrain M,
Prost A. Antiperinuclear factors are present in
polyarthritis before ACR criteria for rheumatoid arthritis
are fulfilled. Ann Rheum Dis 1997;56:123-5.

27

Berthelot JM, Saraux A, Audrain M, Goff P, Hamidou
M, Mulley JY, et al. Poor predictive value of
antinucleosome and antoneutrophil cytoplasmic
antibodies in a 270 inception cohort of patients with
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early naked arthritis of less than one year's duration.
Ann Rheum Dis 2002;61:760-1.

28

Bi XF, Zhu JH, Wang CH (2009) Evaluation of
anti-cyclic  citrullinated  peptides in  diagnosing
rheumatoid Arthritis. J Diseasea Monit Control 3(4):207
-208

29

Bizzaro N, Mazzanti G, Tonutti E, Villalta D, Tozzoli R.
Diagnostic accuracy of the  anti-citrulline antibody
assay for  rheumatoid arthritis.  Clin Chem.
2001;47:1089-93. [PMID: 11375296]

30

Bizzaro N, Tonutti E, Tozzoli R, Villalta D. Analytical
and diagnostic characteristics of 11 2nd- and
3rd-generation immunoenzymatic methods for the
detection of antibodies to citrullinated proteins. Clin
Chem. 2007;53:1527-33. [PMID: 17586589]

31

Bobbio-Pallavicini F, Alpini C, Caporali R, Avalle S, Bugatti
S, Montecucco C. Autoantibody profile in rheumatoid
arthritis during long-term infliximab treatment. Arthritis
Res Ther 2004;6:R264-72.

32

Boer AK, Weekamp HH, van der Lugt CP, van de Laar
MA, van der Sluijs Veer G. [The diagnostic accuracy of
anti-citrullin - antibody assessment in the diagnosis of
patients suspected of rheumatoid arthritis by a general
practitioner]. Ned Tijdschr Geneeskd. 2008;152:91-5.
[PMID: 18265799]

33

Bogliolo L, Alpini C, Caporali R, Scire CA, Moratti R,
Montecucco C. Antibodies to cyclic citrullinated peptides
in psoriatic arthritis. J Rheumatol 2005;32:511-15.

34

Boire G, Abrahamowiez M, king LE, Chu C, Poole AR.
Association between serum  biomakers of cartilage
turnover  and radiographic and symptomatic
progression in an early polyarticular inflammatoray
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arthritis cohort [abstract]. Ann  Rheum Dis 2007;66
Suppl 11:322.

35

Boire G, Cossette P, de Brum-Fernandes AJ, Liang P,
Niyonsenga T, Zhou ZJ, et al. Anti-Sa antibodies and
antibodies against cyclic citrullinated peptide are not
equivalent as predictors of severe outcomes in patients
with  recent-onset polyarthritis. ~ Arthritis  Res  Ther
2005;7:R592-603.

36

Bombardieri M, Alessandri C, Labbadia G, Iannuccelli C,
Carlucci F, Riccieri V, et al. Role of anti-cyclic citrullinated
peptide antibodies in discriminating patients with
rheumatoid arthritis from patients with chronic hepatitis
C infection-associated polyarticular involvement. Arthritis
Res Ther. 2004;6:R137-41. [PMID: 15059277]

37

Bongi SM, Manetti R, Melchiorre D, Turchini S, Boccaccini
P, Vanni L et al. Anti-cyclic citrullinated peptide
antibodies are highly associated with severe bone lesions
in rheumatoid arthritis anti-CCP and bone damage in RA.
Autoimmunity. 2004;37:495-501. [PMID: 15621577]

38

Bukhari M, Thomson W, Naseem H, Bunn D, Silman
A, Symmons D, et al. The performance of anti-cyclic
citrullinated peptide antibodies in predicting the
severity of radiologic damage in inflammatory
oilyarthritis: results from the Norfolk Arthritis Register.
Arthrits Rheum 2007;56:2929-35.

39

B. Cai, LWang, J. Liu, andW. Feng, "Performance
evaluation of Elecsys analysis system for anti-cyclic
citrullinated peptide detection in comparison with
commercially available ELISA assays in rheumatoid
arthritis diagnosis,”  Clinical Biochemistry, vol. 44, pp.
989-993, 2011.
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Cai F, Li L Tang YP (2009) Clinical application of
40 | domestic anti-CCP antibody kit. J Radioimmunol 1 1
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