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[ Abstract | Objective: To compare the clinical characteristics and outcomes between
patients with rheumatoid factor (RF)-positive and RF-negative polyarticular juvenile
idiopathic arthritis (pJTA). Methods: A retrospective analysis was conducted on clinical
data of 131 children diagnosed with pJIA at the Children’s Hospital, Zhejiang University
School of Medicine from January 2019 to January 2025. Patients were divided into an
RF-positive group (n=59) and an RF-negative group (n=72) based on serum RF status.
Disease activity was assessed using the Juvenile Arthritis Disease Activity Score-27
(JADAS-27). All patients were followed for at least 6 months, with a maximum follow-up
duration of 6 years. Clinical features, laboratory findings, and outcomes were compared
between the two groups. Results: Among the 131 pJIA patients, 122 (93.1%) had high
disease activity at baseline. Compared with the RF-negative group, the RF-positive
group had a higher proportion of females (58.3% wvs. 84.7%, P<0.01), an older age at
onset (7.14+3.98 years vs. 8.86+4.02 years, P<0.05), and a higher prevalence of interstitial
lung disease (4.2% wvs. 23.7%, P<0.01). The most frequently affected joints were the
wrist in the RF-positive group, and the knee joints in the RF-negative group. At baseline,
serum levels of IL-2, T1.-6, IL.-10, and tumor necrosis factor-a were significantly higher
in the RF-positive group than those in the RF-negative group (all P<0.05). A total of
101 patients (77.1%) received biologic-targeted therapies, 46 (78.0%) in RF-positive
group, and 55 (76.4%) in RF-negative group. Among them, 23 RF-positive patients
(50.0%) and 12 RF-negative patients (21.8%) required two or more biologic-targeted
drugs. RF positivity was identified as an independent risk factor for the use of two or
more biologic-targeted drugs (OR=3.232, 95%CI: 1.109-9.421, P<0.05). Both groups
showed significant reductions in JADAS-27 scores at 3, 6, 12, 24, 36, 48, 60, 72
months after treatment initiation compared with baseline (all P<0.01), with no significant
differences in JADAS-27 scores or remission rates between the two groups at any follow-
up time point (all P>0.05). The median time to achieve first clinical remission after
treatment was 24 months in both groups (P>0.05). No significant differences were observed
in remission rates or the proportion of patients requiring two or more biologic-targeted

drugs among different types of biologic-targeted drugs (all P>0.05). Conclusions:
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Children with RF-positive pJIA showed higher baseline inflammatory status and
a higher incidence of pulmonary involvement, yet they achieved comparable remission
rates to those with RF-negative pJIA. Biologic-targeted therapies may contribute to
improved remission rates and outcomes, but RF-positive patients may require switching

or combination therapy with different targets to achieve clinical remission.
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[ FBEEIE | % F 45 A M % F X (juvenile idiopathic arthritis, JIA) ; % % 7 & JIA
(polyarticular JIA, pJIA) ; & K72 B - (theumatoid factor, RF) ; JIA J& J& & 3 &% 5~ 27
(Juvenile Arthritis Disease Activity Score-27,JADAS-27 3% 4 ) ; @ 4@ Jitt. i+ 4 (white blood
cell count, WBC) ; sz «]» 42 #+ 4% (platelet count, PLT) ; C & 4 & (C-reaction protein,
CRP) ; £x %@ Jt 30 % % (erythrocyte sedimentation rate, ESR) ; i /8 3% 5t B - (tumor
necrosis factor, TNF) ; B 3R 3 2 98 & i+ L A4k & % 4% (high resolution computed
tomography , HRCT) ; #L 50 22 43 4~ % (visual analogue scale, VAS) ; 5 & 5 T 40 XU

2 (disease-modifying antitheumatic drug, DMARD ) ; Janus £ %% ( Janus kinase, JAK)
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M1 TNF 32 B pA a5 8 1 OB PE ) (Ff ik A
FAHT IL-6 F5P0H (FEBR AT ) JAK 5538 4 il
FGCEEA B . A BJLIGRIRIT 2
Y38 R AR S AP R 25865 DMARD , Ho 42 i 7
WG TT B RV & — B A= W R 259 . FE3R YT
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(JADAS-27 ¥4 ok 3% 50% K DL ), i o i i A
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THECTER AR CE o ) [n(%) 132 R P46
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i fE R 2 . R H Kaplan-Meier 722 22 il 5 PR
ZE it AR AA i 2k, JF 8 2 Log-rank & 5 [ 4% RF
FHPE2H 5 RF B M 20 35 3 I PR 28 i i i 1] . P<
0.05 A2 m A G Lo
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2.1 RFMMES RFFIPER LG REHE L

55 RF B4 Fo 4, RF BHAE2H ot b ok (P<
0.01) , BIFAER K (P<0.05) ; RF B4 % 5 2 2
FRI T ASE A J Y, T RF Sk 41 B 55 =2 B30 A7
SR IR ST 5 RIS 2 AL A [ J o A8 A A %6 3
T RF ML (P<0.01) o RF BAPEZH A& IF il fa] 5
AR K 14 4] H UL HRCT 45 58 W , B IR 4
R B B = R B H L (85.7%) , LWk Ok il A< ik
(71.4%) W% 5 (14.3%) JBEBEIE R (7.1%) 45
TR (21.4%) E YK (14.3%) | g Ji5 3 =
(7.1%) o RF BF 21 A5 5 il 1] Joi s 22 1% 3 48] s L
o, 2 61 HRCT R B0 BE MR i 2 B2, 1 91 B
B 5% BN R o 401U IOC TR IE  Horp
REBHME3 6, 151 th B BRI, Forh RY B2
1091, R BRI S 3], PR B IR & AR R 25 7 0
Gt X (P>0.05) . W4 JADAS-27 ¥F- 43 K 4k
T i B TG SRS UL Hu B 25 R B Ge i
BN (HP>0.05), Wk, 45FRER, RFEMLS
B B LIR T 90 1 BIPIR S B B I kA=
RRAFTC 2 25 5 (AT 52 BRI K A2 BAE
W NE
2.2 RFPFAYES RF BAPER LR S KA 45 SR i

RF BH 45 1fi 37 1L-2 . 1L-6 . IL-10 , TNF-« 7K
BT RF IR (3 P<0.05) . W4y THE .
WBC. Il 2L & {1 .PLT.CRP } ESR 2 % ¥ K40 it
R (HP>0.05), WFE2, G5 KW, RFH
PR B LAM A I 22 805 0T B /K F- 88 RF B 8
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Table 1 Comparison of clinical characteristics between RF-positive and RF-negative groups in children with polyarticular

juvenile idiopathic arthritis

[n (%)Y xs]

i 5 no oM RWAER () MEEUREAE  OCTRIE BN JADAS-271F4r  JADAS-271143>8.6 43
REFHYELL 59 50(84.7) 8.86+4.02 14(23.7) 3(5.1)  10(16.9) 18.98+7.56 55(93.2)
REFAMEAL 72 42(58.3) 7.14+3.98 3(4.2) 1(1.4) 5(6.9) 18.31+7.96 67(93.1)
Xl —  10.820 —2.355 10.988 0.508 3.201 —0.487 0.001
P1E — <001 <0.05 <0.01 >0.05 >0.05 >0.05 >0.05
P . KA 2

MEOCTHs  ERROCWRI(EORERIDET B ISl JEy I APSHE] JA KT
RFBAEZAL 59 48(81.4) 38(64.4) 37(62.7) 23(39.0) 23(39.0) 19(32.2) 13(22.0)
RFBATELA 72 45(62.5) 38(52.8) 49(68.1) 15(20.8) 58(80.6) 32(44.4) 7(9.7)
Xl — 5.599 1.800 0.411 5.187 23.747 2.044 3.800
PH — <0.05 >0.05 >0.05 <0.05 <0.01 >0.05 >0.05

— A . RF 2R KRR T3 JADAS-27 P43« A AR5 R MG S50 T 3l L T4 27.

R2  RF M RF FAVEZ SCH RIANAR RS K M5 R B LS 0 340 A 2 R T AR

Table 2 Comparison of laboratory parameters between RF-positive and RF-negative groups in children with polyarticular

juvenile idiopathic arthritis

(M(Q,, Q) B xs]

M n IL-2(pg/mL) 1L-6(pg/mL) IL-10(pg/mL.) TNF-a(pg/mL) vy % (pg/mL)
RF PHPE4] 59 2.9(1.7,3.7) 17.9(11.3,43.1) 3.5(2.6,5.0) 2.1(1.6,3.8) 2.4(1.5,4.0)
RF B4 72 2.3(1.6,2.8) 13.6(6.3,29.5) 2.8(2.3,3.9) 1.4(1.1,2.0) 2.0(1.6,3.0)
ZIfE — —2.553 —2.239 —2.008 —3.083 —1.018
PAE — <0.05 <0.05 <0.05 <0.01 >0.05

4 Bl n WBC(x10%/L) METHF (g/L) PLT(x10°/L) CRP(mg/L.) ESR(mm/1 h)
RF FHEZ 59 8.01(6.38,10.46) 120.41+11.56 327(259,408) 6.55(1.59,18.67) 25.0(16.0,62.8)
RF 1120 72 7.47(6.48,9.07) 118.51+14.17 374(303,462) 5.61(0.99,16.03) 23.6(10.1,42.0)
ZIE — —1.159 —0.850 —1.934 —0.823 —1.476
PE — >0.05 >0.05 >0.05 >0.05 >0.05

— OB . RFZERKUR I T TNF-oc: IR SR AE IR T o WBC : F1 4R M 3405 PLT: it/ MR8 CRP: C O 4K 1 ESR - 21 4R 370

W

2.3 RF M5 RFBIPERILIBI RO R

131 4] pJIA £ LA, 101 41 (77.1%) %52 3 4=
Y0 15 2593697 , Horb RF BHPEZL A0 RF B E 20 43
A 46 51 (78.0%) F1 55 1 (76.4% ) /I L4%3Z i A=
YL 25697, 22 R R E X (P>0.05) ;
RF FHPEZ AT RF B 4 4252 WD S DA A= 4 )
5YRYTE 53R 23 111 (50.0% ) Fl 12 4611(21.8% ),
FFAE G L (P<0.05) . Z[HZE T logistic
]S 53 A7 285 R WoR , 7R 3 A IR 22 R 2 5 L X
RF P28 R P Rh K DL A= 9 ) 259 A ST S
6 R & (OR=3.232, 95%CI: 1.109~9.421, P<0.05) ,
W23, Z55RR  RF BHIE pJIA L AT RERT 220
EZ LR Y/E R ETE7/Mebagh
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P2 LIEYTF )R 3.6.12.24 .36 .48 .60 .72
H 1 JADAS-27 P43 B 16 97 1 (3 P<0.01)
EAE 25 BE VT ) [B] 5 P B] JADAS-27 143 25 571
G2 L (¥ P>0.05). WK 1, RFBHEH
T8I )G 3.6.12.24.36.48 .60 .72 J G %43 )
M 8.9%. 32.5%. 37.8%. 38.7%. 54.2%. 57.1%.
55.5% . 60.0%, RF BH 1 41 2% i % 53 5 M 9.8% .
27.1% .44.2% .65.5% .53.8%.50.0%.71.4% .50.0%,
W R 22 R gt % 8 L (3 P>0.05) . 4
FESr BT 45 3 7R, RF BHEZEF0 RF B4R 9T 5
K B R G PR 22 1) v 57 B ] 34928 24 4~ H (=
1.226,P>0.05) , WLIKI 2. A6 A9 80 1m) 25903697
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Table 3 Correlation between clinical features and the use of two or more biologic- .
targeted drugs in children with polyarticular juvenile idiopathic arthritis 7" jC *ﬁ'}iiﬂr X"J' 131 Wﬂ pJIA ,‘%\
s PR FUARE bRER Waldy P Hefitt os% B LA WU 4B 45 SR R, plTA
P —0.370 0.605 0.375  0.540 0.690 0.211~2.260 ﬂﬁﬁ% E@ﬁﬁ{ﬁiﬁ]ﬁl‘ s /E\: l:Fl
AR —0.008 0.005 2.659 0.103 0992 0.982~1.002 RF [H ,ri QE;/Z‘@ |Jj H_/‘Ej( Z{ﬁ
B TIR 0.635 0.681 0.870  0.351  1.887 0.497~7.161 o PITURREO N
H?ﬂ%ﬁf%ﬁ“ 0.170 0.638 0.071  0.790 1.186 0.339~4.143 ﬁaﬁ%ﬁj{,gjﬁ%ﬁxﬁk:}ﬁﬁ—
U AE . . . . . .339~4. 210], W2 e
RF PR 1173 0546 4617 0032 3232  1.109~9.421 Y RE ﬁ’ﬂnﬂfﬁnﬁﬁy‘ M
v e
6N MJHE YR 0513 0658 0.609 0435 1.671  0.460~6.066 RUZREZ I IMJE M 1L-2,
[LESE7/Nyig IL-6 \1L-10 , TNF-o 7K - B & &5
SR JADAS-274F4r  0.008  0.030  0.071  0.790 1.008  0.951~1.069 FRFEFAEA ., REWAHRIL
RE XU K75 JADAS-27 353 « A AR AR A MG RPN S L IT53 27. T AR R = =)
- — R G PR S 2L L
ol <R B2 57 R
- ASCHERH L%  RE WU s 2 2 ¢
1ok [T s 2o -
z W T REBIEAL, SREEATTE 20 HAL
= sk
h . . 1.00
OSEW 5 6 12 24 36 48 o0 72 _ RFBH{EA
B (H) sl ~REBEAL
AR B LR H AR, T P<0.01. RF: 2 XU A F ; JADAS- %
27 VAT AR R MR RPN G B B 43 27. :% 050
BT RE PHPER RE 14k 2 561 R4 AF A 5 1 X -3
4 B JLBEV IR JADSA-27 PE4R A8 4E B
Figure 1 The JADAS-27 scores during follow-up in 0251
children with RF-positive and RF-negative I
polyarticular juvenile idiopathic arthritis 0.00F

0 12 24 3I6 48 60 72
Fy H L 1 A 2 e B 8 P 98 e 2 L A A ) i 1)

L5 L) 22 S TR e i (X P>0.05) , UL

RF: 5 XU 7.
B2 RFBHM:A RE B2 56T R AR R 1 51T

T4, PR BIA YT T ke pIA LB R RIEILIATT GG RZEA Kaplan-Meier i 2
WG TE B BRSNS LG RERA S2 ), HAS Figure 2 Comparison of the remission rates after the-
7] £ ) 80 i 25 35 57 pJIA LI TR AT B rapy between the children with RF-positive

and RF-negative polyarticular juvenile idio-
EFo pathic arthritis (Kaplan-Meier curve)

R4 RF MRS RF FPE 2 5C RGN AR AR A MRS 2 B LAN R AR W 40 1) 245905 7 28 e
Table 4 Comparison of the efficacy of different biologic targeted therapies between the children with RF-positive and RF-
negative polyarticular juvenile idiopathic arthritis

(n/IN)

T VG 17y N K7/ FLER BT FE B s M G e

41 il PR, PR UL I - WP R UL I - BFT R LA A - LAY

e D 4 I~ P4y ==y A P

WSz IR gy BRI ey R s
RFFHMEZL 14719 8/19 8/17 9/17" 4/5 5/5° 2/5 1/5
RFFATELL  16/33 8/33 6/14 1/14 3/5 1/5 173 2/3
ait 30/52 16/52 14/31 10/31 7/10 6/10 3/8 3/8

5 RF BIPELLHEEL,"P<0.05. AN[R] A= Py 1] 25 Wy ] s PREE AR5 0 2 S JC e T 8 L (14 P>0.05) . A=W 1) 2459 by LA H A S —Fb
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