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A B PUARTE SRR T R A AL BRT7 8 07 T 2

FRE B HE(AFRREERAMEFERT, % 210002)

HEEAREXFTE(RA—FEZEZSTRFBELEFR LT FERRGERA S O F LB BER, MALEST (PM) &% 2 RA
ke R AR A G RN S A REEER T B, A T RGN &R TR | TRE B BE 57 e 5477 43
2, ZEAEZETENERT(RF) FHINZBRAZGHIR(ACPA) A E T ANRKBKRIETLEE (MCV) FAR 3K B &
BB L I B B (PAD) ik AL T EBELE G (CarP) Ak 3N F B AL o- M BEALEF % Bk—1( CEP-1) /R 5 8 & 34k 6945 42 0L

B Xk § § FARAE RA MRLE ST P06 R A3t
KRIF.ENBEEFT L 8 FRIARNCEST A WAcED
B4y 25 . R446.6 XEfFRER A

ARAL & 7 ( personalized medicine, PM) & &
BRAEMNRIEE KA AEFTXE 5 @OHF
PSS FARAFRRME T KT L
kW13 B F e A AR E M M F B, T AR
WA R TR Ax B S B Ao AR R 7 F . PM A~
ST RATIR R Rk 0y A2 — i B R
FERAEF BEBES RmEF AXARASF 2
MR R F R A X FENAKR, PM &ERF
R IR B 5 I, R T R R R TR
M R IRIRGE TG P W BT ey ik F ST
At }_;1.21 .

K W8 % ¥ X (rheumatoid arthritis, RA) & —F
DBHATERE AT ERER TN ALERE S
TR, e R AEEIA F RN %
KW HARERBEXAE, TEHXT ART R
IR AT HieErF, RA EA R BREH
0.5%~1.0%, % E RA #-F 3 &5 %4 0.28%"
BAal—HGAA ,RA Ama— At [RE T,
21T @B F A —IE KA —FH RA—#
7 RAWELEAE RAWAARERFER EZ0L
mi b 3% 5 BAR R AR E SN R & (e B R R
SRS R AMMRE (e Wi E SR F) W
HFER T XA, &8 RINZBRACHE A5 F= 0N &
B2 A & @ 4L 4R (anti-citrullinated protein antibody ,
ACPA) # = A2 RA Zmth4: 5B %, RA B%h
RP T RIS A A Gk, P £ KRB F (rheu-
matoid factor, RF)F= ACPA & 4K A 2010 5 £
KRB IR 5 2 (ACR) /B 3 KGR 9% B 8 (EULAR)

RA ktrE P, $ABMAEAN, B FRHARIRE
RA ##7 , f BLAE R SR TN Fo TRy | & 30 M A= TS FI
B 9T R R 2 ik T AP R E A
Ao, AXKEERL A FHhE PM F91ERF=
6 R SLBEAT I &

1 RA HIXH Stk

1.1 RF RA #4347 —, RA B% RF ik
FETK T0% ~80% ., @M e) RF FAEH = E6h %
MR R EBERG AR, RIGRE, BEMT,
RF [ R 30930 K m B hm 85 # vl L& 4
AP RF F R 25%, mEAFR AN, BE Fe
AR IR F A FR AR A R B 5
REGIIARMF T, TIRHEJERK g £ RF &A%
REEY . AR BEARF, A RA X F 5 & &
W RF AA LG FF, 000 5 hkmIEREE,
FIAE LA FRMENV AR, GFEEH L AR A
}H@S] .

1.2 ACPA & & FUNRBRALZ i Ak B A 28R
J5L, 30 e B ( peptidyl arginine deiminase, PAD) 4~-F#9
PG AR RN INRBR BRI R, RE
LEORLGH TN ARG HFHEROR EEE
B HEREG oW BB 3 R A e N AR AL
BT R, WOE U A “RA NR B 2171 ACPA 47
A0 FALHE R T “RA RNABR A" & 046 b
#17%F J& 1 4% ( post-translational modification, PTM )
KA e B T B A LB AP E AR R
5T VAR ACPA 897 32 RO PER ¢ bk, B4,
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ACPA 3FINZ LK 89 % A M Ao % Fo b A R & B 1)
84 A% M &K A T4, Kongpachith 35 X 3, £ 5o %48
X B@mleFEAARBIEFREGKMIEAL T T
HE T HARE AL, A A F“ A2 # F= RA
BB ACPA #9 % B 'Y | 5 RF 4816 ACPA A
H P ZH05 W4 % (88% ~98%) . ACPA 5 RF,
MHC I % % -F 3% B & 1% (shared epitope, SE) B&&
Mo | 5 TR AZ Aot K o K K A R AR 5 0 )
{6, AL ACPA falk 5 & T RA &4 4% ACPA
FEME2E For (MR LE PG L0485y R A R B 2h M ROk b
HARRAN

1.3 RELTBINRIRAIE B & G FARk (anti-mutated
citrullinated vimentin antibody, 4t MCV) 4t MCV A
G FRR IR A TR G % W PAD 1AL N
RERACE TG . Meta 547 &, 3 MCV # RA ¥
By # 5 ACPA A8 R, 40 MCV £ & M (39% ~
78% )% ACPA %3, M 45 511 (74% ~ 100% ) ABAA,
AW ACPA P %% £ F Ak

1.4 4 PAD 44k PAD T4k A A & A5
F RA &% 7 440 PAD 34k, # PAD4 Fudk b 3L
F20% ~45% % RA &% F , I 5 % 9k = & 2 Z AR
X, 4 PAD4 AR RA ZsmaT-F39 4 45 Bp =T 4]
1107 3 PADA ARk W RA 09 4K R M Fo i
A 18.1%#2 98.8%"°" . # PAD3 #uik h ILAE12% ~
18%% RA £ ¥ JF% 53 PAD4 34K B i 4 /2
J& Wil £ ILIX B B HAR 3 PAD3/PAD4 3 L
B RFAk, 5rmT= AR E B iFH LT MEM
%, 37T A 8 B A R R 0 e R A
I, 4 PAD2 $IL/E 18.5% % RA Bk st 5 %%
B EAE "

1.5 &K F B & B (carbamylated proteins,
CarP)#fk AAFTEZEGREBREE, S
TR R &S AR -NH, A A" 4565,
Bt B PR R A SNRBR, 3 CarP 3k
BAET 40%45 RA B4 P, 1L RF £ F £ i P
M, TEE R RA B & 4 CarP 40k 69 38 5
FEOERALTEHRNL -l WREGH FEEFG
B EBEG oM BB F Y RS 45% T4
ACPA raE8g RA & ¥ L IAH CarP HARD | X
T AE ST B AN BCER Fe 5 N RUBR Z 1) e AR LM AR
CarP #ARFE RA #4769 S R A 18% ~ 46% , 4%
FHAE 0%, K4 8% ~16%% ACPA [t % %
893 CarP ik 2t

1.6 HINRBR a—H BELEE % Ak —1 (citrullinated

a-enolase peptide-1,CEP-1) 4tk CEP-1 & —#F
DB R M B KA R AR BA W B 7 BR BR 4G M B AR B
LB, #u CEP-1 SR A7 ACPA T o) —FF &
BT 2%% RA B F , HFWA 9T%,5 T AR
#= RA #FFh A",

1.7 #2543 4K (anti-drug antibodies, ADA)  [&
EBFAEME R LAY (R F)G T 2R,
RA B F 4K W& = A 43T 25 #6934k BF ADA,
ADA #5 B AR F Fodnik 240k B, K24
YR BB IE R IT A, AFREREN, 4 30% 4%
adalimumab 7577 49 RA &4 3 F AT, 4 ADA; 5
ik 44% % infliximab 7% 77 % /K A M B ADA, ADA
FebE % & 3t 30 0 9% 3R 58 B -F — o (tumor necrosis
factor-oat, TNF-a) RO M B 4K T ADA MM & %
etanercept S J& JR M 42 55, ADA #9 & A AL 0 ~
7% FHK M fo ik ADA KA Bh T AR
R AT E, BHMABCRT B KR, U
ADA K0 38 8 52 st g AL s 7 F E D

2 HSPiRAChm RA KB e

K5 RA BHFEHLTHEN —ALA L
W AR AT AR ZA AL EF ik P T AR AR M R
B § AR, 3 RF ACPA 3t MCV 3 PAD & 3%
CarP &7 sx —id #2474 RA W R 3T 2 ( preclini-
cal RA,pre-RA) ,pre-RA BAT A4 1 53] 10 4,3
HNE) 2GR AR A ey ERE, B R
B9 B I, A E AR T T H R I A TR By i gAY
e, A1,

R ASPUARTE RA I PR AT RS A b 4
Il ARATH RA

HEUE e A AR R RA R (HR)
RF 10.3 2.6
ACPA 13.8 50
i CarP Hiik 14 1.6
$ii PAD4 $irfk 6.8 sl

7 :RF, 25X K F (theumatoid factor) ; ACPA , Hi INE R Ik HiL
14 (anti-citrullinated protein antibody ) ; CarP , 28 3 B Bt AL 25 1 ( car-
bamylated protein) ; PAD, Jik 1k 3% K % #2 B8 W % [ ( protein-arginine
deiminase) ; RA , & XUE 56 35 % ( rheumatoid arthritis ) 3 HR, XU H

(hazard ratio)

23 E Aho FRTAIA F FAKTAMAE A
WA TR 7 217 4y do ik B fn ik 34T RF 4] |8 45
FE 21 BIEJE ) RA 89 &%, R I 15 B B K SR aT
Bl sh RFY'™ | ACPA 45 3] £ 1gG % ACPAs T
VAE RA 2 F KB ILAT 1~ 14 09 5 AR P 4o
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M B S IgM % RF 1 3LF 10 41510 sdap
JE3R 150 000 4 fo 7% 44 = LM A & B, 83 ) K &
A RA G EFT A 1/3 & TILFA7 B TA 3k 4
CCP # AR, Nielen 5! A #7 2 Sanquin 4 9 #
Ko i 34T #e ) | R HL IgM % RF K4t CCP 4tk
JERA BH R AmAT-F3 4.5 F(FREHE0.1~13.8
) Bp AT AL ML FRMIAA A T5% , 'R FRRIAE T ik
100% ., X% 69— ARG BF 52 LI, RF K-FH 58
HEREANMEE RA 09ME R 5 314 26 45,10 % 4 RA
84 4 3 e 34 32% %) # CarP 47T /£ RA £.9%
W 5 Faem 3] St BT IgM £ RFPY,

PR R KT KA XN 8 & i Pl
3| RF ,ACPA 3t MCV 3, # CarP, A 85 F 7A@ RA
W&, ACPA ¥t 4 ik 2 Tl 40 & & A %
WREIEH RA P IR FAEA, 2318 44k
B ARZAXT KEFMIT 3, LIA 40% %
HEEH RA, P ACPA Mat# RA B % 4
93%, M ACPA P& &% FALH 25%", 1 =
AR 374 & % 3 Ja & F AT RN RBR Ak -2
(cyclic citrullinated peptide-2, CCP2) 44k 2 RF M
MIEF 32 AR, EIFCCP2 AL KPR HEA T
4549 RA FRUM ML, 4t CCP2 F= RF A fa b Fa M 48 7
=&,

S H GRS TR FREH RA #
FRm s F . ACPA F= RF B4 AF FR M RA &%
AR Z 38 99% ), Shi F'P £ 57 ¥ T
X F K BE AL RF ACPA Foit CarP 3 #¥ %
W[ TREILF R AET RA, EEH XX T £
PR A I, Regueiro 5 X I, CarP 5 RA 89 X B
Bl %35 F ACPA #= RF, 3% #n it CarP JF R AL 90 242
% ACPA F= RF A& 3t RA W7 69 A& 2
Verheul % %9 meta 57 % % & ¥, 3 CarP . ACPA =
RF ZBAem] & 7T 3 & 45 5T (98% ~ 100% ) 4214
IR T BB (11% ~39%) ', Regueiro 5% #F %
2R,3 FrRARTE A M A 9% A ZLTAM RA 49 KR,
FEPEFRM AR A 96.1% , 48 T B #7 T A 89 5 £ 47
(R ETRMAE  88.8%) .

3 HSPUK S Pk

BAT#% 7 RA 94 e sk SR K 2
(NSAUDs) ¥E BT 7% Fo B & Ja 69 40 KR 25
(DMARDs) ., DMARDs #7477 RA 8945 254, &
H 3 K A4 4 DMARDs( csDMARDs) | & 474 #
DMARDs ( bDMARDs ) % %2 @& 4 s DMARDs

(tsDMARDs) , R RA & & s LR R ik 2
IR B R, A &F AW A (RARF A ),
R & H T im LA MR RR A E L,

Dekkers 569’35 AF 70 & WA, 455 F RS
( methotrexate, MTX) 2574 77 #9 &% F ACPA 2
RF M5 & ¥R % m RA 8942812 # 3 EULAR
Bt A st Tk rabk ey RA B SA LS A
T8 MTX WAk 7 & & A 2™ | Seegobin ¥ & I,
MTX | ZRFa 5% Fo K RN Z BR 9T AL /E ACPA a1
# T2 RA B4 ¥ A HOL R R E B L

M % X % bDMARDs 4= TNF-a 47 4] 7l | IL-6
(R) #47 \B 2 i 24 #£4) 7] rituximab A& T 40 i 2k
R 5-F 49 4] 7 (abatacept) 569 2 A, B & RARE
Fml bDMARDs & 77 B F 69 48 A 3142 )72 X i
(RE2), 3PS BAT TR, M8 57 A4,
RF #= ACPA Fa 245 RA % # *F rituximab & abata-
cept H BT 6 B | 45 3 A& 4T st AR 2 TNF-o 37 %)
& 97 K Weeh B 3R ACPA A= RF A2k
T T 4E A abatacept F ZOM Fa % AP oG TR AR ED
14 R rituximab #= 6 R tocilizumab ( IL-6R 47 4] 7] )
BIT A HIE R R, BT AT REF MR B
rituximab A B % 84 W Ak BB Courvoisier 5 T
BT 27583 4 RA & #4677 84, LAk
rituximab #F2 abatacept & J7 J& 49 25 4h i B B 1) 32 K
Aok I E S EARAR X, 2 AL S tocilizumab A
ML R B BRI A2 TNF #p4) R X
Lk R £ ACPA 3 RF A/ RA %P &
41 4% rituximab #= abatacept & 77

4 Sk s 2 Pk Koy v i

B RIRE Wb eEahnaEmEi, o
KAY,RA &% 4% & % 49 DMARDs (infliximab |
etanercept , adalimumab . rituximab #= tocilizumab )
I7 )6 B & e gk & S AR T B BT AR RE RF R4
#H AR, infliximab ## adalimumab 78 77 RA | L&
AN KA LR, # A f ik IgM % RF = ACPA
KB P T B, HF IgG, ACPA T 42 % (48%)
E Lt Cambridge &5 kg ,rituximab & J7
it B F HAK IgA % RF IgG % RF A= ACPA K -F 5F
BB = 2 Fals R R (LA 2)

5 F Shith i A

KEW R IEIE S RF #2 ACPA Z ik X A
XY RMEATANE T, RF, 4552 Z 3 E0 IgM £
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Fo lgA & RF,ZA0 TN RA R A2 4R X X
ek PO ERI R LML E X O XNERR
F 1930360 ACPA #= IgM % RF 3 £ K F 4k
6~10 FHNRTFE LA LT EHIRIRERT X 2
AR A TR TN B T ACPA Fadt A 4F RS
B8 KmE &, ot % & (erythrocyte sedimen-
tation rate, ESR) F= 28 /> X ¥ % J& & 3 +F &
(28-joint disease activity score, DAS28) # 4 7+ &,
99 48] F-H RA &4, £33 F F I ACPA Fa ik

# .5 Sharp ¥4 (OR 3.2) 4244 # (OR 5.3) #=
XM MIEE 54 (OR 2.8) Fiudg £ ACPA
Yo A5 AR RF IgM £ RF .C AR %& & ( C-reactive
protein, CRP) | ESR, & i & /& % & B 3 ( matrix
metalloprotease-3, MMP-3) | B/ # 3 & A m %
A A2 R A FORME, £ TFRM 10 F )5 X 5 R4
o9 4 MAGAF P ,ACPA 89T M ML (OR 4.0) & T H
Ko 3547 (%M ESR .RF . IgM RF,CRP  MMP-3) "
(R&2),

R2 ABPURLE RA I AN R A

RF ACPA ¥ MCV Bt CarP L PAD4 ¥t CEP-1
2 1A 2010 ACR/ 41 A 2010 ACR/  KRHA RA /K KRHA RA 7325 RUA RA 3+ RUA RA G236
EULAR RA 432%  EULAR RA 4328%% 45 ifE; XF ACPA i, FRife FrifE
bRt i PR ER 2B % RF 1 ACPA B
e PEEEA WM
T 7 FHEAERMYE  ETEN SRR SRWIMERME  EHRETENR SRR ERE
KARFCASIN  f BREBER K it ST i 5 AHEAT M 56 46
NN KATHMEIR Ei:PS
T BN S5l RIEM  SEsiERIEAK 5558 R A 3
*x PEAHSG
TGP RN, rituximab, tocili- 5 MTX; rituximab abatacept
zumah tocilizumab,  ritux-
imab, abatacept, to-
facitinib
[oRIpR7S & Pk vk, ELISA; ELISA ELISA ELISA ELISA
ELISA; CLIA;
CLIA; WA i
ALBIA
VD 7= i H H X J J X

G RA, ZEXIR T R (rheumatoid arthritis) 3 RF , 28 XU K F ( rtheumatoid factor) ; ACPA , $it R & R BE B A (anti-citrullinated protein antibod-
y) ; CarP , ZH L 8 ( carbamylated protein) ; ACR, & [E XUWRH% -2 ( American College of Rheumatology) ; EULAR , KK ¥4t XWZ I BX ¥ ( Euro-
pean League Against Rheumatism) ; MTX, H &M (methotrexate) ; PAD4, TR Pk s SR i 0 e it 4 ( protein-arginine deiminase 4) ; MCV , 575 7
JNARAL I 2 (anti-mutated citrullinated vimentin antibody ) ; CEP-1, 5t JRZERL o~ AL EEZ B — 1 (citrullinated a-enolase peptide-1) ; CLIA
AT 53 BT ( chemiluminescence immunoassays) s ALBIA , ] 58 AL #OG/INER G 283 5 % ( addressable laserbead immunoassay)

6 HY%Hitk 9 RA b

AT B & RARSA L ACPA £ FAM RA ¥ 8
AR, BAT & 25 TR SR RXI IR
TIRERG 8 & Fth k& EAE L L RA T 89
ER, P E 7R B &3 PRAIRI (Prevention
of clinically manifest RA by B cell directed therapy in
the earliest phase of the disease), % #F % ¥ 81 4
ACPA #= RF a2 % CRP Ft & 89 MR AL S A rit-
uximab 254 4l Ae - RE R 2SR AL M5 29 N A,
B RS RA 69 Y48 53 4 34% (254 4) Fe
40% (ZREFNAL) AT 25% RA Jaf) K JA B )
MR T I12 AR BT E A E R IE KRS
€.45. (1) £ E StopRA (Strategy for the Prevention of
Onset of Clinically-Apparent RA) X 3, 5t 4t CCP [8

BARFAITHERETRET; (2) RB T 28
APIPPRA ( Arthritis Prevention in the Pre-Clinical
Phase of RA with Abatacept) iX %, ¥ & X ¥ J& |
ACPA 2 ACPA #= RF R [8 /M A B, # 4T abatacept
TG ;(3) R R L QIITES LT B Y
FARFEEAR  MTX 877 X T AR TR LT X E
¥ M E LRI R RBRIERY 24 %A RA
TR AR AR R 6 5 S 2 B M A A RO R A
REA BRI,

7 BE R

RA B G mBAmF kb REARF
Jit, NMALER R F RA sty m ks A
R EMR o R TR A KA 0E R4 RA &



- 736 - I PRAG B 24 75 2021 4F 10 A

%39 %5 1081 Chin J Clin Lab Sci, Oct. 2021,Vol.39,No.10

F b AT AR A AT SRR B TR
ﬁ%ﬁwaxgﬁAiﬁk%ﬁﬁéﬁWM~<a
VR R AR S ) AT A T K
Wik B g A A ET B9, RA B ALK
A5 e R midEaERELH, BTFT SR
KSR RTHEE, A, 8 FHRe IR
HAF oM B A Fml RA & A LR F R
LT W AW AFE Y, RF, ACPA | 3t
CarP .40 PAD % 8 & 30/h £ 0% S TR M Ao TR 7 | TS
FIW; EF AT RS R Mk By @ A
TR, ARG B E ARG KR, 8 & R
W Ty iE AT TARAER T e 2 BB R
B AL B FEAL, wmﬁ%%ﬁﬁa%ﬁw
Hr| 25 RAGINTT B AR HI R IS 2R A
FHRALBHN EFAZHAZTHMNER, £ 378
B & FARK M AR A Fe — A8 T E B KA R
ARRGGEEAH

8 ZB% ik

[ 1]Sirotti S, Generali E, Ceribelli A, et al. Personalized medicine in
rheumatology ; the paradigm of serum autoantibodies[ J]. Auto Im-
mun Highlights, 2017, 8(1) . 10

[2]Conti V, Corbi G, Costantino M, et al. Biomarkers to personalize
the treatment of rheumatoid arthritis; focus on autoantibodies and
pharmacogenetics[ J . Biomolecules, 2020, 10(12) ; 1672.

[3]Li R, Sun X, Liu X, et al. Autoimmune diseases in China[ J]. Adv
Immunol, 2019, 144, 173-216.

[ 4]Maibom-Thomsen SL, Trier NH, Holm BE, et al. Immunoglobulin
G structure and rheumatoid factor epitopes[ J]. PLoS One, 2019,
14(6) : e0217624.

[5]Wu CY, Yang HY, Luo SF, et al. From rheumatoid factor to anti-
citrullinated protein antibodies and anti-carbamylated protein anti-
bodies for diagnosis and prognosis prediction in patients with rheu-
matoid arthritis[ J]. Int J Mol Sci, 2021, 22(2) : 686.

[6] Petrovska N, Prajzlerova K, Vencovsky J, et al. The pre-clinical
phase of rheumatoid arthritis; From risk factors to prevention of ar-
thritis[ J]. Autoimmun Rev, 2021, 20(5) : 102797.

[ 7]Kampstra ASB, Dekkers JS, Volkov M, et al. Different classes of
anti-modified protein antibodies are induced on exposure to antigens
expressing only one type of modification[ J]. Ann Rheum Dis, 2019,
78(7) . 908-916.

[ 8] Kongpachith S, Lingampalli N, Ju CH, et al. Affinity maturation of
the anti-citrullinated protein antibody paratope drives epitope sprea-
ding and polyreactivity in rheumatoid arthritis[ J]. Arthritis Rheu-
matol, 2019, 71(4) . 507-517.

[ 9] Bonifacio AF, Alunno A, La Paglia GMC, et al. Novel autoantibod-
ies in rheumatoid arthritis[ J]. Reumatismo, 2019, 71(1); 1-12

[10] Ren JQ, Sun L, Zhao JX. Meta-analysis: diagnostic accuracy of

antibody against peptidylarginine deiminase 4 by ELISA for rheu-
matoid arthritis[ J]. Clin Rheumatol, 2017, 36(11) ; 2431-2438.

[ 11]Darrah E, Giles JT, Ols ML, et al. Erosive rheumatoid arthritis is
associated with antibodies that activate PAD4 by increasing calci-
um sensitivity[ J]. Sci Transl Med, 2013, 5(186) ; 186ra65.

[12]Darrah E, Giles JT, Davis RL, et al. Autoantibodies to peptidy-
larginine deiminase 2 are associated with less severe disease in
rheumatoid arthritis[ J]. Front Immunol, 2018, 9. 2696.

[13]Shi J, van Veelen PA, Mahler M, et al. Carbamylation and anti-
bodies against carbamylated proteins in autoimmunity and other pa-
thologies[ J]. Autoimmun Rev, 2014, 13(3) : 225-230.

[ 14 ]Deane KD. Preclinical rheumatoid arthritis and rheumatoid arthritis
prevention[ J]. Curr Rheumatol Rep, 2018, 20(8) : 50.

[15]Nielen MM, van Schaardenburg D, Reesink HW, et al. Specific
autoantibodies precede the symptoms of rheumatoid arthritis: a
study of serial measurements in blood donors[ J]. Arthritis Rheum,
2004, 50(2) . 380-386.

[ 16 ] Rantapiizi-Dahlqvist S, de Jong BA, Berglin E, et al. Antibodies a-
gainst cyclic citrullinated peptide and IgA rheumatoid factor predict
the development of rheumatoid arthritis [ J ]. Arthritis Rheum,
2003, 48(10) . 2741-2749.

[17]Kokkonen H, Mullazehi M, Berglin E, et al. Antibodies of IgG,
IgA and IgM isotypes against cyclic citrullinated peptide precede
the development of rheumatoid arthritis [ J]. Arthritis Res Ther,
2011, 13(1): R13.

[18]Aho K, Heliovaara M, Maatela J, et al. Rheumatoid factors ante-
dating clinical rheumatoid arthritis [ J]. J Rheumatol, 1991, 18
(9): 1282-1284.

[ 19] Ronnelid J, Turesson C, Kastbom A. Autoantibodies in rheumatoid
arthritis-laboratory and clinical perspectives[ J]. Front Immunol,
2021, 12. 685312.

[20]Brink M, Verheul MK, Rénnelid J, et al. Anti-carbamylated pro-
tein antibodies in the pre-symptomatic phase of rheumatoid arthri-
tis, their relationship with multiple anti-citrulline peptide antibod-
ies and association with radiological damage[J]. Arthritis Res T-
her, 2015, 17; 25.

[21]van Gaalen FA, Linn-Rasker SP, van Venrooij W], et al. Au-
toantibodies to cyclic citrullinated peptides predict progression to
rheumatoid arthritis in patients with undifferentiated arthritis; a
prospective cohort study [ J]. Arthritis Rheum, 2004, 50 (3):
709-715.

[22] Deane KD. Preclinical rheumatoid arthritis ( autoantibodies) : an
updated review[ J]. Curr Rheumatol Rep, 2014, 16(5) ; 419.

[23]Shi J, van Steenbergen HW, van Nies JA, et al. The specificity of
anti-carbamylated protein antibodies for rheumatoid arthritis in a
setting of early arthritis[ J]. Arthritis Res Ther, 2015, 17 339.

[24]Regueiro C, Nuifio L, Ortiz AM, et al. Value of measuring anti-
carbamylated protein antibodies for classification on early arthritis
patients[ J]. Sci Rep, 2017, 7(1) . 12023.

[25]Verheul MK, Bihringer S, van Delft MAM, et al. Triple positivity
for anti-citrullinated protein autoantibodies, rheumatoid factor, and

anti-carbamylated protein antibodies conferring high specificity for



I R AS B 2 75 2021 4F 10 H 45 39 2845 10 ] Chin J Clin Lab Sci, Oct. 2021, Vol.39,No.10 - 737 -

rheumatoid arthritis; implications for very early identification of at-
risk individuals[ J]. Arthritis Rheumatol, 2018, 70( 11) . 1721-
1731.

[26]Regueiro C, Rodriguez-Martinez L., Nufio L, et al. Improved RA
classification among early arthritis patients with the concordant
presence of three RA autoantibodies: analysis in two early arthritis
clinics[ J]. Arthritis Res Ther, 2019, 21(1) ; 280.

[27] Dekkers JS, Bergstra SA, Chopra A, et al. Autoantibody status is
not associated with early treatment response to first-line methotrex-
ate in patients with early rheumatoid arthritis[ J]. Rheumatology
(Oxford) , 2019, 58(1) . 149-153.

[28]Nordberg LB, Lillegraven S, Aga AB, et al. Comparing the disease
course of patients with seronegative and seropositive rheumatoid ar-
thritis fulfilling the 2010 ACR/EULAR classification criteria in a
treat-to-target setting; 2-year data from the ARCTIC trial[ J]. RMD
Open, 2018, 4(2) : e000752.

[29]Seegobin SD, Ma MH, Dahanayake C, et al. ACPA-positive and
ACPA-negative rheumatoid arthritis differ in their requirements for
combination DMARDs and corticosteroids ; secondary analysis of a
randomized controlled trial[ J]. Arthritis Res Ther, 2014, 16(1) :
R13.

[30] Bugatti S, Manzo A, Montecucco C, et al. The clinical value of
autoantibodies in rheumatoid arthritis[ J]. Front Med ( Lausanne) ,
2018, 5. 339.

[31]Sokolove J, Schiff M, Fleischmann R, et al. Impact of baseline an-
ti-cyclic citrullinated peptide-2 antibody concentration on efficacy
outcomes following treatment with subcutaneous abatacept or adali-
mumab; 2-year results from the AMPLE trial [ J]. Ann Rheum
Dis, 2016, 75(4) . 709-714.

[32]Maneiro RJ, Salgado E, Carmona L, et al. Rheumatoid factor as

predictor of response to abatacept, rituximab and tocilizumab in

rheumatoid arthritis; Systematic review and meta-analysis[ J]. Se-
min Arthritis Rheum, 2013, 43(1) . 9-17.

[ 33] Courvoisier DS, Chatzidionysiou K, Mongin D, et al. The impact
of seropositivity on the effectiveness of biologic anti-rheumatic a-
gents ; results from a collaboration of 16 registries[ J]. Rheumatolo-
gy (Oxford), 2021, 60(2) . 820-828.

[34]Bos WH, Bartelds GM, Vis M, et al. Preferential decrease in IgG4
anti-citrullinated protein antibodies during treatment with tumour
necrosis factor blocking agents in patients with rheumatoid arthritis
[J]. Ann Rheum Dis, 2009, 68(4) : 558-563.

[35] Cambridge G, Leandro MJ, Edwards JC, et al. Serologic changes
following B lymphocyte depletion therapy for rheumatoid arthritis
[J]. Arthritis Rheum, 2003, 48(8) : 2146-2154.

[36]Eggert M, Zettl UK, Neeck G. Autoantibodies in autoimmune dis-
eases[ J|. Curr Pharm Des, 2010, 16(14) ; 1634-1643.

[ 37]Bukhari M, Thomson W, Naseem H, et al. The performance of an-
ti-cyclic citrullinated peptide antibodies in predicting the severity
of radiologic damage in inflammatory polyarthritis: results from the
Norfolk Arthritis Register [ J]. Arthritis Rheum, 2007, 56(9) :
2929-2935.

[38]Szodoray P, Szabé Z, Kapitany A, et al. Anti-citrullinated pro-
tein/peptide autoantibodies in association with genetic and environ-
mental factors as indicators of disease outcome in rheumatoid ar-
thritis[ J]. Autoimmun Rev, 2010, 9(3) : 140-143.

[39]Mahler M, Martinez-Prat L., Sparks JA, et al. Precision medicine
in the care of rheumatoid arthritis: Focus on prediction and preven-
tion of future clinically-apparent disease [ J]. Autoimmun Rev,

2020, 19(5) : 102506.

(WS B #9.2021-07-04)
(AR X AF)





