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Abstract

Objective Rheumatoid factor (RF)-positive polyarthritis is the least common type of juvenile idiopathic arthritis (JIA).
Functional disability in RF-positive polyarthritis patients is much more severe than in patients with other subtypes;
but data on this subtype alone is limited. This study aimed to analyze clinical features, long-term follow-up, treatment
response, and remission status in a large multicenter cohort of RF-positive polyarthritis patients.

Methods This retrospective study included RF-positive polyarthritis patients that were followed up for >6 months
between 2017 and 2022 by the Pediatric Rheumatology Academy (PeRA)-Research Group (RG). Data on patient
demographics, clinical and laboratory characteristics were obtained from medical charts. JIA treatments and duration
of treatment were also recorded. The patients were divided into 2 groups based on methotrexate (MTX) response,

as follows: group 1: MTX responsive, group 2: MTX unresponsive. Clinical and laboratory findings were compared
between the 2 groups.

Results The study included 56 (45 female and 11 male) patients. The median age at onset of RF-positive polyarthri-
tis was 13.2 years [(interquartile range) (IQR): 9.0-15.0 years] and the median duration of follow-up was 41.5 months
(IQR: 19.5-75.7 months). Symmetrical arthritis affecting the metacarpophalangeal and proximal interphalangeal joints
of the hands was commonly observed. Subcutaneous MTX was the preferred initial treatment; however, it was inef-
fective in 39 (69.6%) of the patients. Of 25 patients followed for 24 months, 56% still had active disease at 24 months.

Conclusion During 2 years of treatment, 44% of RF-positive polyarthritis patients have inactive disease, and they
should be considered as a distinct and important clinical entity requiring aggressive and early treatment.
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Introduction

Juvenile idiopathic arthritis (JIA) is the most common
chronic rheumatic disease in children [1, 2]. There are
seven JIA subtypes according to the ILAR (International
League of Associations for Rheumatology) classifica-
tion system, each with a distinct epidemiological pres-
entation, pathogenesis, genetic background, and clinical
manifestations. The treatment approach, prognosis and
associated morbidity vary according to JIA subtype
[3—6]. Rheumatoid factor (RF)-positive polyarthritis is
the least common JIA subtype with a frequency of 5%
of JIA patients [2]. It is defined as involvement of>5
joints and by the presence of RF positivity on 2 occa-
sions>3 months apart, both within the first 6 months
following disease onset. As the disease may have a dev-
astating course when not handled appropriately, the delay
in diagnosis and treatment can be catastrophic by irre-
versible joint destruction as well as extra-articular com-
plications [6, 7].

Among conventional disease-modifying anti-rheumatic
drugs (DMARD), MTX is the most commonly used in
pediatric rheumatology; however, there are only few evi-
dence-based treatment guidelines for polyarticular JIA
[8, 9]. Biological therapies, which were introduced after
2000, decreased both morbidity and the mortality rate
in patients with rheumatic diseases [10, 11]. But despite
these advances, a large number of JIA patients continue
to have active disease in the long term, with or without
damage. In all, 42%-67% of patients with JIA have active
disease while transitioning to adult care, and 45%-50%
have functional limitations [12-16].

Although remission and clinically inactive disease have
been inconsistently defined in JIA, it is a known fact that
patients with RF-positive polyarthritis have the lowest
remission rates among JIA patients. Moreover, func-
tional disability in RF-positive polyarthritis patients is
much more severe than in patients with other subtypes;
therefore, it is essential to evaluate disease activation, and
articular and extra-articular damage during the disease
course [15-18]. The literature contains limited data on
the RF-positive polyarthritis subtype. Although several
studies on JIA have been published, most provided gen-
eral JIA data and didn’t concentrate on RF-positive pol-
yarthritis as a distinct clinical entity. The present study
aimed to analyze the demographic and clinical char-
acteristics, treatment modalities, and response in thed
long-term follow-up in a large multicentric cohort of RF-
positive polyarthritis patients.

Materials and methods

This multicenter, retrospective, cross-sectional, observa-
tional cohort study analyzed data from RF-positive pol-
yarthritis patients followed at 10 pediatric rheumatology
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centers between 2017 and 2022 (Pediatric Rheumatol-
ogy Academy [PeRA]-Research Group [RG]). The gen-
eral methods of the PeRA-RG study have been described
previously [19]. Inclusion criteria were diagnosis of RF-
positive polyarthritis according to the ILAR criteria,
and follow-up of>6 months. Data on patient gender
and age, age at disease onset, and age at diagnosis were
obtained from medical charts. An information form
for collecting data on patients’ number of active joints,
number of joints with limited motion, acute-phase reac-
tant levels (erythrocyte sedimentation rate [ESR] and
C-reactive protein [CRP]), RF titer and anti-cyclic cit-
rullinated peptide (anti-CCP) levels, patient/parent VAS
pain scores (0-10 cm) and physician VAS pain scores
were completed at the time of diagnosis and throughout
the follow-up period. JIA treatments and the duration
of treatments were also recorded. Follow-ups were con-
ducted at 3 months, 6 months, 12 months, 18 months,
24 months, and 36 months. JIA status was determined
according to the Wallace et al. inactive disease is defined
criteria system. Initially, all patients were treated with a
15 mg/m2/week subcutaneous injection of methotrexate.
The patients were divided into 2 groups based on MTX
response, as follows: group 1: MTX responsive group;
group 2: MTX unresponsive group (MTX unresponsive
group was defined as an active disease according to Wal-
lace et al.criteria after the 3rd month of MTX treatment).
Clinical and laboratory findings were compared between
the 2 groups. Disease damage was measured using the
Juvenile Arthritis Damage Index (JADI), which is com-
posed of 2 parts 1 for the assessment of articular dam-
age (JADI-A) and 1 for the assessment of extra-articular
damage (JADI-E). The maximum JADI-A score is 72, and
JADI-E is 17 [18-20]. The study protocol was approved
by the hospital ethics committee.

Statistical analysis

Statistical analysis was performed using IBM SPSS Statis-
tics for Windows v.21.0 (IBM Corp., Armonk, NY). The
study variables were investigated using visual (histograms
and probability plots) and analytic methods (Kolmogo-
rov—Smirnov and Shapiro—Wilk tests) to determine the
normality of their distribution. Categorical parameters
are presented as percentages. Parametric parameters are
expressed as mean +SD and non-parametric parameters
are expressed as median (IQR). Categorical variables
were compared using the chi-squared test or Fisher’s
exact test, as appropriate. Differences in continuous data
between the two groups were evaluated via the Student’s
t-test or the Mann—Whitney U test, as appropriate. The
Friedman test was used to compare the change in WBC,
PLT, ESR, CRP, and VAS values, and the active joint
counts between baseline, initiation of treatment, and
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after 6 months of treatment. The level of statistical sig-
nificance was set at 2<0.05.

Results
The study included 56 patients with RF-positive pol-
yarthritis that were followed up between 2017 and
2022. Among the patients, 45 (80.4%) were female and
11 (19.6%) were male. The median age of the patients
was 18.0 years (IQR: 6.0-25.0 years). The median age at
symptom onset and diagnosis was 13.2 years (IQR: 9.0—
15.0 years) and 13.9 years (IQR: 9.2-15.1 years), respec-
tively. The median duration of follow-up was 41.5 months
(IQR: 19.5-75.7 months) and the median duration from
symptom onset to diagnosis was 4.0 months (IQR: 2.0—
6.0 months). Baseline clinical and laboratory patient char-
acteristics are given in Table 1. All patients (100%) were
initially treated with MTX. The median duration of MTX
treatment was 12 months (IQR: 3-120 months). Con-
comitantly with MTX, 47 (83.9%) patients received non-
steroid anti-inflammatory drugs (NSAIDs) and 42 (75%)
used oral corticosteroids. Four patients were required to
switch MTX to leflunomide (LFN) due to gastrointestinal
intolerance. However, none of the patients receiving LFN
reached remission.

In total, 17 (30.4%) patients achieved remission within
a median of 4 months (IQR: 3-12 months), whereas
MTX was ineffective in 39 (69.6%) patients. Among these
39 patients, 34 (60.7%) required a biological agent (BA) (5
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patients’ parents refused biologic therapy, but continued
oral corticosteroid therapy). Among these 34 patients the
first-choice BA was as follows: etanercept (ETN): n=22
(64.7%); adalimumab (ADA): n=8 (23.5%); tocilizumab
(TOC) n=4 (11.8%) patients. In addition, 27 (79.4%)
of these 34 patients achieved remission a median of
3 months (IQR: 1-4 months) after BA initiation. The ini-
tial BA was switched to another BA in 7 (20.6%) patients,
as follows: initial BA (anti-TNF drug) to another BA
(anti-TNF drug) of the same class: n=2; initial BA to a
BA with different mechanisms of action (TOC): n=5.
The disease-related parameters during follow-up
are summarized in Table 2. In all, 40 patients had a
12-month follow-up and 25 patients had a 24-month
follow-up. Whereas, 42.9% of the patients who were fol-
lowed up for 12 months had inactive disease, and 44%
of the patients who were followed up for 24 months had
inactive disease. There weren’t significant differences
in age, gender, age at diagnosis, diagnostic delay, active
joint count at diagnosis, patient/parent VAS pain scores
at diagnosis, physician VAS pain score at diagnosis,
acute-phase reactant levels (ESR and CRP) at diagnosis,
or RF titer and anti-CCP levels between the patients
with inactive disease and active disease at 24 months.
Among the 9 patients that achieved inactive disease,
treatment was ceased after a median of 20 months
(IQR: 9-36 months) of inactive disease. In 4 of these
9 patients flare-ups occurred a median of 3 months

Table 1 The baseline and comparison of clinical and laboratory characteristics of patients

Whole group Group 1 Group 1 p
n=56 MTX responsive group MTX unresponsive group
n=17 n=39
Gender, female, n (%) 45 (80.4%) 15 (88.2%) 30 (76.9%) 0.47
Age at diagnosis (years), median (IQR) 13.9 (9.2-15.1) 13.9(9.7-15.0) 14.0 (9.0-154) 0.59
Follow-up period (months), median (IQR) 415 (19.5-75.7) 36 (10.5-85) 45 (24-72) 0.82
Family history of rheumatic disease, n (%) 12 (21.4%) 4 (23.5%) 8 (20.5%) 0.52
Active joint count at the diagnosis, median (IQR) 9 (6-15) 10 (7-15) 8 (6-16) 093
Morning stiffness, n (%) 51(91.1%) 15 (88.2%) 36(92.3) 0.63
Number of joints with limited motion, median (IQR) 1 (0-5) 1(0-4) 1(0-10) 057
Physician VAS at the diagnosis, median (IQR) 7 (5-8) 6 (5.5-8) 7 (5-8) 0.68
Patient VAS at the diagnosis, median (IQR) 7 (6-8) 7 (5-8) 8 (6-8) 0.53
Laboratory findings at the diagnosis
ESR, mm/hour, median (IQR) 30.5(16.2-49.7) 35 (8.5-47) 30 (17-58) 023
CRP, mg/L, median (IQR) 10.0 (2.7-18.7) 58(2-15) 10.2 (3.8-20) 045
The titer of RF at the diagnosis, median (IQR) 105.1 (42.1-172.0) 47 (35-128) 114 (55.8-181) 022
Anti-CCP positivity, n (%) 38/46 (70.4%) 10/14 (71.4%) 28/32 (87.5%) 0.22
HLA-B27 positivity, n (%) 0/37 (0%)
ANA positivity, n (%) 23 (41.1%) 7 (41.1%) 16 (41.0%) 1.00

Data expressed as median (IQR) (interquartile range) values

ANA Antinuclear antibody, Anti-CCP Anti- Cyclic Citrullinated Peptide, CRP C-reactive protein (mg/L, normal range 0-5), ESR Erythrocyte sedimentation rate (mm/h;
normal range 0-20), HLA-B27 Human leukocyte antigen-B27, RF Rheumatoid factor, VAS Visual analog scale (0-10 cm, 10 worst), WBC White blood cell (x 103/mm3)
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Table 2 Disease-related parameters during the follow-up
Parameters 3'“month 6" month 12" month 24" month 36™" month
n=>56 n=>56 n=40 n=25 n=10
Active joint count® 2 (0-20) 1(0-18) 0(0-12) 0(0-12) 0(0-10)
Number of joints with limited 0(0-20) 0(0-19) 0(0-10) 0(0-12) 0(0-8)
motion®
Patient VAS® 5(0-8) 0(0-7) 2 (0-10) 0(0-10) 0(0-10)
Physician VAS® 4(0-8) 0(0-7) 2 (0-10) 0(0-10) 3(1-10)
ESR, mm/hour? 13 (2-70) 12 (2-93) 11.5 (2-46) 10 (2-41) 13 (5-110)
CRP, mg/L° 1.9(1-33) 1.4 (1-66) 1.8 (1-40) 14 (1-15.6) 3.3(2-186)
JADI-A® 0(0-16) 0(0-10) 0 (0-6) 0(0-8) 0 (0-6)
JADI-E* 0(0-4) 0(0-4) 0(0-4) 0(0-4) 0(0-2)
Inactive disease, n (%) 17 (30.3%) 34 (60.7%) 24 (60%) 11 (44%) 2 (20%)
Active disease, n (%) 39 (69.7%) 22 (39.3%) 16 (40%) 14 (56%) 8 (80%)

Anti-CCP Anti- Cyclic Citrullinated Peptide, CRP C-reactive protein (mg/L, normal range 0-5), ESR Erythrocyte sedimentation rate (mm/h; normal range 0-20), RF
Rheumatoid factor, VAS Visual analog scale (0-10 cm, 10 worst), JADI-A Juvenile Arthritis Damage Index articular damage, JADI-E Juvenile Arthritis Damage Index

extraarticular damage
@ Data expressed as median (IQR) values

(IQR: 3-5.2 months) after treatment cessation. Treat-
ment was discontinued in 4 of 17 patients with MTX
response. Flare occurred in 1 patient 6 months after
treatment was discontinued.

The treatment is schematized summarized in Fig. 1.

There were no significant differences in age, gender,
age at diagnosis, antinuclear antibody (ANA) positiv-
ity, the active joint count at diagnosis, patient/parent
VAS pain scores at diagnosis, physician VAS pain score
at diagnosis, acute-phase reactant levels (ESR and CRP)
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Fig. 1 The treatment of the patients
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at diagnosis, or RF titer and anti-CCP levels between the
patients that did and did not respond to MTX (Compari-
son of clinical and laboratory characteristics of between
the 2 groups are given Table 1). Furthermore, there were
no significant differences between the patients that did
and did not respond to MTX in the JADI-A and JADI-E
scores at the 6-, 12-, and 24-month follow-up.

Discussion

The data regarding the outcome of JIA is increasing
worldwide; however, published data on the outcome
of RF-positive polyarthritis remain scarce. Although
advances in JIA treatment have led to a reduction in
disease-related joint damage and an increase in physical
function and quality of life, some patients with RF-posi-
tive polyarthritis still seem to be in active disease. In the
present study, 44% of RF-positive polyarthritis patients
had inactive disease at the 24-month follow-up.

The median age of onset of RF-positive polyarthritis
is 9-11 years (range: 1.5-15 years) and affected females
outnumber males (from 4:1-13:1) in large series [21-23].
Consistent with the literature, in the present study, the
median age at diagnosis was 13.2 years and female pre-
dominance was noted (4:1).

It was previously noted that the upper and lower
extremity large and small joints are affected, as well as
the cervical spine and temporomandibular joint (TM]J),
whereas the thoracic and lumbar spine and sacroiliac
joints are spared. Although large joints are commonly
involved, the characteristic pattern is symmetrical arthri-
tis affecting the metacarpophalangeal (MCP) and proxi-
mal interphalangeal (PIP) joints of the hands, the wrists,
and the metatarsophalangeal (MTP) and PIP joints of the
feet [3, 23]. Similarly, in the present study, symmetrical
arthritis affecting the MCP and PIP joints of the hands
were commonly observed (82%). Compared to RF-neg-
ative polyarthritis, TMJ involvement is less common,
but can occur in up to 30% of RF-positive polyarthritis
patients [24, 25]. In the present cohort hip involvement
was noted in 6 (10.7%) patients, cervical spine involve-
ment was noted in 5 (8.9%) patients, and TMJ involve-
ment was noted in 3 (5.3%) patients. Furthermore, the
sternoclavicular joint was affected in 1 patient, the sac-
roiliac joint was affected in 1 patient, and the coxofemo-
ral joint was affected in 1 patient. Subcutaneous nodules,
uveitis, and other extraarticular disease manifestations of
the disease were not observed in the present cohort.

Among all RF-positive polyarthritis patients, 42%-
56% have ANA positivity [2]. Similarly in the present
study, ANA positivity was noted in 41.1% of the patients.
In the literature, the frequency of ACPA in RF-positive
polyarthritis patients varies from 57 to 90%. ACPA cor-
relates with disease severity and joint damage evidenced
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by radiographs, [16, 26, 27]; however, in the present study
ACPA was not associated with disease activity, estima-
tion of MTX response, or JADI scores. This may be due
to the fact that ACPA was not studied in all patients.

In 2005 Viola et al. [18] studied 158 JIA patients with
a mean follow-up period of 7.3 years, and reported a
median JADI-A score of 0 (IQR: 0-39) and median JADI-
E score of 0 (IQR: 0-7)). Subsequently, Menon et al. [17]
studied patients JIA with a mean follow-up of 2 years,
reporting a median JADI-A score of 0 (IQR: 0-52) and
a median JADI-E score of 0 (IQR: 0-6). In the present
study the maximum scores were be found lower than
those that were previously reported. This may be due to
the increased use of biologic drugs in recent years.

Current treatment recommendations for RF-positive
polyarthritis MTX treatment should be initiated at the
time of diagnosis unless contraindicated [28]. Persistent
high or moderate disease activity despite MTX treatment
necessitates prompt switch to biological therapy [28-30].
In one study, patients with RF-positive polyarthritis had
the lowest drug-free remission rate among children with
chronic arthritis [13]. Therefore, early aggressive treat-
ment has long been accepted for RF-positive polyarthri-
tis. In this study, all patients received MTX as first-line
therapy, but 60.7% of the patients did not achieve remis-
sion with MTX and biologics were added to their treat-
ment. There has been a rapid expansion of biologic
therapies that effectively treat JIA, including RF-positive
polyarthritis. The first biologic DMARD studied in JIA
patients was etanercept. The efficacy and acceptable
safety profile of etanercept was demonstrated in a ran-
domized controlled trial (RCT) published in 2000 that
included patients with polyarticular JIA that were resist-
ant or intolerant to MTX [31]. Over the following years
other anti-TNF inhibitors, including adalimumab, inflixi-
mab, and golimumab, the IL-6 inhibitor tocilizumab, and
costimulatory disruption abatacept were tested in RCTs
that included patients with polyarticular JIA [32-34].
These approaches were reported to result in clinically
inactive disease in a significant proportion of polyar-
ticular JIA patients [11, 30-34]. In the present study, 34
(60.7%) of the patients were treated with a BA, of which
25 were followed-up for 24 months; however, (n=14)
56% still had active disease at 24 months. In all, only 44%
of our cohort achieved remission during the 24-month
follow-up, suggesting that the window of opportu-
nity for early intervention might be missed. Additional
larger-scale international studies are needed to predict
non-responsiveness to MTX in RF-positive polyarthritis
patients more accurately.

Although this study is limited in its retrospective
design and small sample, to our knowledge it is the larg-
est RF-positive polyarthritis series of children in Turkey
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evaluating the remission status as a real-life data. Even so,
considering the limited number of studies on RF-positive
polyarthritis, we believe that our study, which was car-
ried out at the largest pediatric rheumatology clinics in
Turkey, is valuable.

Conclusion

Not all RF-positive polyarthritis patients treated with
MTX are going to achieve remission and there is unfor-
tunately no known way to predict MTX resistance in this
group of patients; this may be due to the small number
of patients. But currently in the literature there does not
appear to be a marker to predict MTX resistance.The
present findings indicate the importance of developing
targeted therapy strategies and identifying parameters
that can predict MTX resistance in patients with RF-
positive polyarthritis. We suggest that RF positive JIA be
considered as a separate entity.
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