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Abstract

Juvenile idiopathic arthritis (JIA) is one of the most common chronic diseases of childhood.
Although the pathophysiology behind this disease is poorly understood, there are effective
treatments for JIA based on the subtype of disease. Treatment options include non-steroidal anti-
inflammatory drugs, intraarticular glucocorticoid injections, and traditional disease-modifying
anti-rheumatic drugs such as methotrexate. In the past decade, the use of biologic therapy in JIA,
including tumor necrosis factor inhibitors, Interleukin-1 inhibitors, and Interleukin-6 inhibitors,
has dramatically increased with promising outcomes.
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Introduction

Juvenile idiopathic arthritis (JIA) is a chronic inflammatory disease of unknown etiology.
JIA is defined by the International League of Associations for Rheumatology (ILAR) as
arthritis that begins before the age of 16 and persists for at least 6 weeks with exclusion of
other known conditions [1]. JIA is the most common pediatric autoimmune musculoskeletal
condition and is estimated to affect 1 in 1,000 children [2]. JIA is classified based on age of
onset, number and type of joints involved, presence of serologic findings, and presence of
systemic signs and symptoms.

The categories of JIA include: systemic, oligoarticular, polyarticular, enthesitis-related,
psoriatic, and undifferentiated (Table 1). Systemic JIA is characterized by arthritis with
characteristic fever that can occur in association with an evanescent erythematous rash,
generalized lymphadenopathy, hepatomegaly, splenomegaly, and serositis. Children with
oligoarticular JIA have arthritis in four or fewer joints while polyarticular JIA is
characterized by arthritis in five or more joints. Oligoarticular JIA can be divided into two
subcategories: those with four or fewer joints involved throughout the course of the disease
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have persistent oligoarticular JIA, whereas those with arthritis affecting more than four
joints after the first 6 months of disease have extended oligoarticular JIA. Polyarticular JIA
is further classified based on the presence or absence of serum rheumatoid factor. Psoriatic
arthritis is defined as arthritis and psoriasis in a child, or arthritis and dactylitis, nail pitting,
onycholysis, or psoriasis in a first-degree relative. Enthesitis-related arthritis (ERA) is
arthritis and enthesitis (inflammation at the sites of tendinous or ligamentous attachments to
the bone) or arthritis with sacroiliac joint involvement, HLA-B27 positivity, acute anterior
uveitis, or a first-degree relative with the mentioned conditions. Arthritis that does not fulfill
any of these categories or fits more than one category is known as undifferentiated arthritis

[1].

Treatment of JIA is tailored to control disease and limit disability while balancing this with
excessive immunosuppression and side effects from these medications. The effectiveness of
antirheumatic drugs in JIA clinical trials is measured by a core set of variables defined by
the American College of Rheumatology (ACR) [3]. The six core measures are: physician
global assessment of disease activity, parent/patient global assessment of well being,
functional assessment, active joint count, restricted joint count, and erythrocyte
sedimentation rate (ESR). A definition of improvement in disease activity was developed
based on these six measures. The American College of Rheumatology Pediatric (ACR Pedi)
30 response is defined as a minimum of 30 % improvement from baseline in a minimum of
three out of six measures, with a worsening by greater than 3 0% in no more than one
measure. The ACR Pedi 50 and 70 response requires a 50 and 70 % improvement,
respectively, in at least three out of six measures, with a worsening of 30 % in no more than
one component. Only the ACR Pedi 30 response has been prospectively validated [3].

In the past, therapy for JIA has depended on nonsteroidal medications, traditional disease-
modifying antirheumatic drugs (DMARDS) like methotrexate and sulfasalazine, and
prednisone. Generally, the more joints involved or greater systemic symptoms, the greater
amounts of immunosuppressant necessary and greater side effects. Historically, few
treatment options were available for children with disease refractory to these medications.
The recent development of biologic therapies, which selectively block specific targets of the
inflammatory pathway, have revolutionized the treatment of JIA (Fig. 1; Table 2). Biologic
agents are not only used for refractory cases of arthritis, but they have also become first-line
therapies for certain types of JIA.

Nonsteroidal anti-inflammatory drugs (NSAIDs)

NSAIDs continue to be the most commonly used medications in arthritis. NSAIDs have
both analgesic and anti-inflammatory properties by blocking prostaglandin formation via
inhibition of cyclooxygenase-1 and cyclooxygenase-2. Initiation of NSAID monotherapy for
1-2 months is indicated in most cases of oligoarticular and polyarticular JIA per 2011
American College of Rheumatology treatment recommendations [5e¢]. NSAIDs can be
given throughout the treatment period in addition to a non-biologic or biologic DMARD. A
randomized, double-blind clinical trial in children with JIA comparing two common
NSAIDs—Naproxen and Meloxicam—found no statistically significant differences in
response rates according to ACR Pedi 30 [6]. For unknown reasons, patients may respond to
one NSAID after the failure of another; therefore, a trial of multiple NSAIDs may be
indicated. The primary side effects of traditional NSAIDs involve gastrointestinal
symptoms. Overall, NSAIDs are well tolerated in the pediatric population causing minimal
toxicity and less serious complications compared to adults [7-9].
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Glucocorticoids

Intra-articular glucocorticoid injections

Glucocorticoid joint injections are often recommended for active arthritis in oligoarticular
JIA as first-line therapy or second-line treatment following a trial of NSAIDs [5ee, 10].
Intra-articular steroid injections are also indicated as needed during treatment with non-
biologic or biologic DMARD:s if there are only a few active joints in patients with any JIA
subtype [5¢¢]. Clinical improvement following a joint injection is expected for at least 4
months and may be repeated after this time interval [5¢¢]. Median time to relapse following a
glucocorticoid joint injection in a 2008 study by Marti et al. was 23.1 months [11]. Long-
acting corticosteroids are used for intra-articular injections, and triamcinolone hexacetonide
was found to be more effective than triamcinolone acetonide in a double-blind trial [12].
Anesthesia may be needed during this procedure, especially in younger patients and when
multiple joints are being injected. Possible negative effects of this intervention include
subcutaneous or skin atrophy, skin discoloration, and systemic effects of corticosteroids [10,
11, 13].

Systemic glucocorticoids

Systemic corticosteroids have been used for decades in the treatment of JIA [14, 15]. The
use of systemic steroids is predominantly limited to patients with systemic JIA because of
the significant side effects of long-term steroid use. Steroids are typically used in
conjunction with other DMARDs. There is no standardized treatment dosing for
corticosteroids; however, consensus algorithms regarding dosing and weaning of this
medication have been created for systemic JIA [16ee, 17]. The ACR does not include
glucocorticoids as recommended treatment for non-systemic JIA; however, they may be
indicated in conjunction with other DMARDs for aggressive polyarticular disease [5ee,
18,19]. Side effects, especially with chronic use, are significant, and include growth
suppression, osteoporosis, immunosuppression, mood disturbance, hypertension, cataracts,
and metabolic effects [14].

Non-Biologic DMARDs

Methotrexate

Methotrexate continues to be a first-choice agent for children with JIA. It is a folic acid
analogue that competitively inhibits dihydrofolate reductase that interferes with purine
biosynthesis and DNA production. Methotrexate also leads to increased adenosine levels,
which is hypothesized to be one of its anti-inflammatory mechanisms of action [14].
Methotrexate is indicated as initial treatment for oligoarticular and polyarticular JIA if high
disease activity and poor prognostic features are present [5e¢]. However, this medication is
often given as second-line therapy following a trial of NSAID monotherapy and/or
following intra-articular joint injections. Methotrexate is also a part of a consensus treatment
plan for new-onset systemic JIA [16e¢].

Methotrexate was found to be an effective therapy for children with JIA with at least three
active joints following a double-blind, placebo-controlled trial published in 1992 [20].
Improvement was noted in up to 63 % of patients receiving methotrexate, which was
statistically significant compared to placebo. A second randomized, placebo-controlled trial
assessing extended oligoarticular and systemic JIA patients also demonstrated that
methotrexate is an effective therapy [21].

Methotrexate is generally well tolerated, and its side effects may be related to folate
antagonism. Gastrointestinal complaints including abdominal discomfort and nausea are the
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most common complaints [14]. Other negative effects can include oral ulcers and increased
risk for infection given its immunosuppressive effects. Methotrexate can lead to liver and
hematologic toxicity, which is why the ACR recommends checking a complete blood count,
liver transaminases, and a creatinine at baseline and at least every 12 weeks while on
therapy [22].

Leflunomide

Leflunomide inhibits pyrimidine synthesis which leads to decreased proliferation of
activated lymphocytes. It also decreases cytokine production, inhibits tyrosine kinase, and
inhibits leukocyte-endothelial adhesion leading to its immunomodulatory properties [14]. A
randomized, controlled trial comparing the effectiveness of leflunomide to methotrexate in
JIA demonstrated that the ACR Pedi 30 responses were significantly higher for the
methotrexate group (89 %) compared to the leflunomide group (68 %) [23]. Another open-
label study indicated leflunomide might be effective therapy for polyarticular JIA patients
who failed methotrexate or were intolerant to that medication with an ACR Pedi 30 response
of 52 % at 26 weeks [24]. The ACR treatment recommendations consider leflunomide an
appropriate alternative to methotrexate in treatment of patients with polyarthritis [5ee].
Patients taking leflunomide should have routine monitoring of complete blood count, liver
transaminases, and creatinine given potential toxicities [22].

Sulfasalazine

Other

Sulfasalazine is a 5-aminosalicylic acid analogue linked to a sulfonamide. Anti-
inflammatory properties may be related to inhibition of bacterial growth, interference with
production of prostaglandins and leukotrienes, and accumulation of adenosine [14].
Sulfasalazine is a recommended treatment for enthesitis-related JIA following a NSAID trial
and/or glucocorticoid joint injection [25, 5¢¢]. A randomized, placebo-controlled study
demonstrated the safety and efficacy of sulfasalazine in the treatment of children with
oligoarticular and polyarticular JIA [26]. Significance between treatment groups was noted
for overall articular severity score, global assessments, and laboratory parameters. These
groups of patients were reevaluated 7-10 years later to determine if early treatment with
sulfasalazine led to sustained benefits [27]. After adjusting for compliance, the initial
sulfasalazine group was 4.2 times more likely to have ACR Pedi 30 response compared to
the initial placebo group. In one study of children with JIA, 29 % developed side effects
leading to discontinuation of the medication [26]. Toxicities can include gastrointestinal
effects, rash, cytopenias, and oral ulcers. Laboratory monitoring of complete blood count,
liver transaminases, and creatinine is indicated to monitor for toxicities while on
sulfasalazine [22].

Other disease modifying drugs include azathioprine, cyclosporine, hydroxychloroquine,
penicillamine, tacrolimus, and thalidomide [28-35]. These medications are typically only
used with refractory disease or in special indications such as in patients with macrophage
activation syndrome, a complication of systemic JIA. There are no clear recommendations
for initiation of these medications in treatment of JIA [See, 16e¢].

Biologic DMARDs

Tumor Necrosis Factor (TNF) inhibitors

The era of biologic therapy has greatly changed the treatment and outcomes of JIA, and
TNF-a inhibitors are the best studied in JIA. TNF-a is a pleiotropic, highly pro-
inflammatory cytokine involved in the pathogenesis of numerous autoimmune diseases [36,
37]. Three different TNF inhibitors—Etanercept, Infliximab, and Adalimumab—have been
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studied in JIA, and more agents in this medication class have been used in adult rheumatoid
arthritis and inflammatory bowel disease. TNF inhibitors are recommended as second- or
third-line therapy following at least 3 months of methotrexate for patients with continued
active disease in oligoarticular or polyarticular JIA [5¢]. Also, patients with active
sacroiliitis may proceed to anti-TNF therapy after NSAID trial if high disease activity and
poor prognostic features are present [5¢¢]. TNF inhibitors are not recommended in any of the
consensus treatment plans for new-onset systemic JIA, although they may be indicated if
patients have refractory disease with active arthritis [16es, 5ee].

Two recent studies have looked at early aggressive initiation of TNF-inhibitors in
polyarticular JIA. In 2011, Tynjala et al. performed a randomized clinical trial comparing
three treatment groups: infliximab and methotrexate; methotrexate alone; and methotrexate,
sulfasalazine, and hydroxychloroquine (combination DMARDS) [38]. The primary endpoint
of ACR Pedi 75 was achieved in 100 % of the infliximab group, 65 % of the combination
DMARD group, and 50 % of the methotrexate group. The achievement of inactive disease
was also statistically significant, favoring the infliximab group. A similar study by Wallace
et al. published in 2012 compared methotrexate, etanercept, and prednisolone to
methotrexate alone in a randomized, double-blind, placebo-controlled study in patients with
polyarticular JIA [19]. Although no statistical differences were found at 6 months, a trend
indicated a better response rate for clinical inactive disease in the TNF inhibitor group (40
%) compared to the methotrexate alone group (23 %).

Safety concerns for TNF inhibitors are primarily related to their immunosuppressive effects.
Patients are at increased risk of infection and reactivation of tuberculosis; therefore,
recommendations are to perform tuberculosis screening prior to initiation of treatment or
when switching between TNF inhibitors [5e¢, 39]. Other potential adverse events include
increased risk for demyelinating disease, leukocytoclastic vasculitis, and drug-induced lupus
[14]. Another concern is the increased risk of malignancy, which prompted the Food and
Drug Administration to add a black box warning to this class of medications in 2009 [40].
However, a recent study published in Arthritis & Rheumatism demonstrated no relationship
of medication use in JIA to development of cancer [41]. Using national Medicaid data, the
authors concluded that children with JIA, regardless of treatment, had an increased rate of
malignancy.

Etanercept—Etanercept is a soluble chimeric protein containing the human TNF receptor
p75 fused to the IgG Fc domain [14]. It was the first TNF inhibitor studied in JIA patients.
Multiple studies over the years have suggested JIA patients taking etanercept have an
approximately 70 % response rate [14]. The first randomized, double-blind trial of
etanercept treatment for polyarticular JIA refractory to methotrexate was published in 2000
[42]. The primary endpoint of disease flare was seen in 81 % of placebo patients at an
average of 28 days compared to 28 % of etanercept patients at an average of 116 days. Both
the percentage of flare and time to flare were statistically significant. A modified ACR Pedi
30 was obtained in 80 % of etanercept patients compared to 35 % of patients who received
placebo. To assess long-term effectiveness, a 3-year open-label study compared
methotrexate, etanercept, and methotrexate-etanercept combination [43]. All three groups
demonstrated improvement in physician’s global assessment scores and total active joint
scores that remained throughout study period. Although no significant differences were
noted, the authors suggest this may be secondary to a majority of patients in the two
etanercept groups having more severe disease because they were nonresponsive to
methotrexate. A study by Otten et al. described factors that influence response rates of
etanercept [44]. Increased response was associated with DMARD use prior to etanercept
initiation, younger age of disease onset, and low baseline disability scores. Decreased
response rates were associated with systemic JIA and female sex. A recently published
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cohort evaluated safety and efficacy of etanercept in JIA patients under 4 years old [45].
After a mean of 23 months, 80 % had ACR Pedi 30 response, 72 % had ACR Pedi 50
response, and 64 % had ACR Pedi 70 response.

Infliximab—Infliximab is a monoclonal antibody that can bind to both soluble and
membrane-bound TNF-a [14]. As opposed to etanercept and adalimumab, infliximab is
administered intravenously. Since infliximab is not an entirely humanized monoclonal
antibody, combination treatment with methotrexate is recommended to help decrease
antibody formation against the drug. Ruperto et al. published a randomized, placebo-
controlled trial in 2007 on polyarticular JIA patients receiving infliximab and methotrexate
[46]. The ACR Pedi 30 did not differ significantly between the groups; however, during
open-label treatment extension at week 204, 44 % of the remaining patients on infliximab
met ACR Pedi 30 response criteria [46]. In addition to the side effects mentioned above,
infusion reactions occur fairly frequently [47].

Adalimumab—Adalimumab is a fully humanized recombinant IgG monoclonal antibody
that binds to TNF. A randomized, double-blind, placebo-controlled trial was performed
using adalimumab with or without methotrexate in polyarticular JIA patients [48]. All
patients received adalimumab for the first 16 weeks of the trial; ACR Pedi 30 response rate
was 94 % in patients also taking methotrexate and 74 % in patients not receiving
methotrexate. After withdrawal phase at 48 weeks, the ACR Pedi 30, 50, 70, and 90
responses demonstrated statistically significant improvements in the adalimumab plus
methotrexate group. There was no statistical difference between the adalimumab group not
taking methotrexate and the placebo group at this time period.

Other—There have been no published studies of certolizumab and golimumab, two newer
anti-TNF agents, specifically for the treatment of JIA; however, randomized, controlled
trials have been done in adults with rheumatoid arthritis. Certolizumab is a pegylated
humanized antibody with specificity for TNF-a.. A Cochrane systematic review discussed
five randomized, controlled trials comparing certolizumab to placebo or methotrexate in
rheumatoid arthritis [49]. Collectively, the ACR 50 improved statistically at 24 and 52
weeks in the certolizumab group. Golimumab is a recombinant human monoclonal antibody
that binds to TNF-a.. A systematic review of four randomized, controlled trials assessed
golimumab versus placebo or other DMARD in rheumatoid arthritis [50]. The golimumab
with methotrexate group was 2.6 times more likely to reach ACR 50 response versus
methotrexate alone.

Abatacept is a soluble fusion protein of CTLA-4 with the Fc portion of IgG that binds to
CDB80/CD86 and inhibits a costimulatory signal necessary for T cell activation [14].
Abatacept is recommended for polyarticular disease when a TNF inhibitor does not control
disease after 4 months of therapy [5¢]. It also is indicated after a second TNF inhibitor is
trialed and the patient continues to have moderate to high disease activity. A randomized,
double-blind, placebo-controlled withdrawal trial studied abatacept for treatment of children
with JIA intolerant to or refractory to at least one DMARD [51]. After the open-label
component where all patients received abatacept for 4 months, 72 % achieved an ACR Pedi
30 response. Responders that received abatacept had a significantly decreased rate of disease
flares and a significant improvement in quality of life scales compared to the placebo group
[52]. After an open-label extension trial at 21 months, 90 % of patients who went onto
randomization and continued on abatacept with or without methotrexate achieved the ACR
Pedi 30. Abatacept was found to be well tolerated in this long-term study. Five out of 153
children had six serious infections, and five patients had acute infusion reactions [53].
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IL-1 inhibitors

Interleukin-1 (IL-1) plays a central role in inflammation, induction of an acute phase
response, and bone erosion and occurs in two forms (IL-la and IL-1B) [54]. IL-1 signaling is
inhibited by a naturally occurring receptor blocking molecule, I1L-1 receptor antagonist
(IL-1RA). Deficiency in IL-1RA results in an autoinflammatory syndrome characterized by
neonatal onset rash, systemic inflammation, arthritis, osteopenia, and lytic bone lesions
demonstrating the effects of IL-1 [55, 56]. IL-1 inhibitors prevent interaction of the receptor
with IL-1 to inhibit this inflammatory response. Although IL-1 blockade has been shown to
be effective in polyarticular arthritis in adults, it is particularly effective in systemic JIA
[57]. Anti-IL-1 treatment is one of the four consensus treatment plans for new-onset
systemic JIA [16e¢]. Side effects of this medication class primarily include injection site
reactions and increased risk of infection [14, 58-60, 61¢].

Anakinra—Anakinra, a human recombinant IL-1 receptor antagonist, is the best studied
IL-1 inhibitor [14]. A randomized, double-blind, placebo-controlled trial using anakinra for
systemic JIA was published in 2010 [58]. Primary outcome was response at one month
characterized by ACR Pedi 30, resolution of systemic symptoms, and decrease in ESR and
C-reactive protein (CRP) by at least 50 %. Eight of 12 patients receiving anakinra achieved
this response compared to 1 of 12 patients in the placebo group. After switching from
placebo to anakinra at 1 month, 9 of 10 patients became responders at month 2. A
multicenter series assessed 46 patients who received anakinra as first-line therapy for
systemic JIA, in conjunction with steroids and/or additional DMARDs [59]. Overall,
approximately 60 % of patients achieved complete response with normalization of labs and
no need for additional medication. Fever and rash resolved in greater than 95 % of patients
at 1 month and 61 % of patients had no active arthritis after an average follow-up time of
14.5 months.

Canakinumab—Canakinumab is a humanized monoclonal antibody that selectively
blocks IL-1p [14]. Canakinumab was given in a multi-center open-label study to patients
with systemic JIA and active systemic features [60]. Sixty percent of the 25 patients
achieved the adapted ACR Pedi 30 which includes absence of fever in addition to the six
other measures. Another recent article discusses two randomized, double-blind, placebo-
controlled trials of canakinumab in systemic JIA patients with active disease [61¢]. After a
single dose of canakinumab, the adapted ACR Pedi 30 response was 84 % in the treatment
group and 10 % in the placebo group. The second trial followed 32 weeks of open-label
canakinumab treatment, where responders from the first trial were randomized, and time to
flare was the primary outcome analyzed. After the withdrawal phase, 74 % of the
canakinumab group had no flare versus 25 % of patients in placebo group.

Rilonacept—Rilonacept is a fusion protein between the Fc portion of 1gG and the 1L-1
receptor that blocks the interaction of IL-1 with cell surface receptors thus preventing I1L-1
signaling [14]. Preliminary data are available from a double-blind, placebo-controlled study
of systemic JIA patients, which showed Improvement in all six core ACR variables [62].
Currently, the RAPPORT study, a multicenter, randomized, placebo-controlled study of
rilonacept in the treatment of systemic JIA, is underway to further analyze efficacy and
safety of this medication [63].

Tocilizumab is an anti-interleukin-6 (anti-1L-6) receptor monoclonal antibody. IL-6 is the
third major proinflammatory cytokine, and high serum concentrations have been associated
with disease activity in systemic JIA [60]. Tocilizumab with or without glucocorticoids is
recommended as one of the four consensus treatment plans for patients with new-onset
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systemic JIA [16e¢]. In a randomized, double-blind, placebo-controlled trial, 91 % of
refractory systemic JIA patients achieved an ACR Pedi 30 response after the 6-week open-
trial phase during which three doses of tocilizumab were given [64]. An extension open-
label study assessed patients at week 144 with 83.9 % achieving ACR Pedi 30 and 57.1 %
with inactive disease [65]. A randomized trial of tocilizumab for systemic JIA was recently
published by De Benedetti et al. [66¢]. After 12 weeks, the tocilizumab group achieved the
adapted ACR Pedi 30 in 85 % of patients versus 24 % in the placebo group. Approximately
half of patients in the treatment arm had no active arthritis at week 52, and the same
percentage of patients were able to discontinue glucocorticoids by this time interval. Side
effects included increased risk of infection, neutropenia, and transaminase elevation [64,
66°].

Tofacitinib (CP-690,550) was recently approved for treatment of rheumatoid arthritis [67].
Tofacitinib is a Janus kinase (JAK) inhibitor that blocks signaling of multiple cytokines
[68]. A placebo-controlled trial of tofacitinib in rheumatoid arthritis was published by
Fleischmann et al [69]. At 3 months, the primary outcome of ACR 20 was achieved in 59.8—
65.7 % of patients receiving different doses of tofacitinib versus 26.7 % of patients in the
placebo group. Adverse events included headache, upper respiratory infection, elevated low-
density lipoprotein, and neutropenia [69]. A phase one trial in patients with JIA is currently
recruiting participants to assess the pharmacokinetics, safety, and tolerability of tofacitinib
[70]. A long-term open-label study of tofacitinib is also enrolling JIA patients [71].

Rituximab is a monoclonal antibody that binds CD20 on B cells leading to removal of B
cells from circulation [14]. Rituximab is recommended for polyarticular disease refractory to
a TNF inhibitor and abatacept if high disease activity is present [5e¢]. A multicenter,
randomized, double-blind, placebo-controlled trial assessed the efficacy of rituximab plus
methotrexate in rheumatoid arthritis patients with inadequate response to anti-TNF
medications [72]. The rituximab group demonstrated significant decreases in ACR 20, 50,
and 70 compared to the placebo group. Alexeeva et al. evaluated the efficacy and safety of
repeat courses of rituximab treatment in severe refractory JIA [73]. ACR Pedi 30 response at
week 24 was 98 % and ACR Pedi 70 response at week 96 was 93 %. Side effects include
infusion reactions, neutropenia, and decreased immunoglobulins [14, 73].

Conclusions

Advances in the understanding of immunity and inflammation have led to novel therapies
for the treatment of JIA. The use of biologic therapies has improved the outcomes of
patients with JIA while reducing side effects. Novel biologic therapies continue to be
produced, raising the possibility of more effective and targeted therapies for JIA in the
future.
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Table 1

Definition and classification of juvenile idiopathic arthritis

General definition

Arthritis of unknown etiology that begins before the age of 16 and persists for =26 weeks while
excluding other known conditions

Category Definition
Systemic Arthritis in 21 joint(s) with or preceded by fever of 22 weeks’ duration that is
arthritis documented to be daily for 23 days and accompanied by =1 of the following:

1 Evanescent erythematous rash

2 Generalized lymph node enlargement
3 Hepatomegaly and/or splenomegaly
4

Serositis

Oligoarthritis Arthritis in 1-4 joints during the first 6 months of disease
A. Persistent oligoarthritis, affecting <4 joints throughout disease course

B.  Extended oligoarthritis, affecting =4 joints after the first 6 months of disease

Polyarthritis Arthritis in 25 joints during first 6 months of disease, negative rheumatoid factor
(rheumatoid
factor negative)

Polyarthritis Arthritis in =5 joints during first 6 months of disease, >2 tests positive for
(rheumatoid rheumatoid factor >3 months apart during first 6 months of disease
factor positive)
Psoriatic Arthritis and psoriasis, or arthritis and =2 of the following:
arthritis .
1 Dactylitis

2 Nail pitting or onycholysis

3 Psoriasis in a first-degree relative

Enthesitis- Arthritis and enthesitis, or arthritis or enthesitis with >2 of the following:

related arthritis . L . :
1 Presence of or history of sacroiliac joint tenderness and/or inflammatory lumbosacral pain
2 Presence of HLA-B27 antigen
3 Onset of arthritis in male =6 years old

4 Acute anterior uveitis

5

History of ankylosing spondylitis, enthesitis-related arthritis, sacroiliitis with inflammatory bowel disease,
Reiter’s syndrome, or acute anterior uveitis in a first-degree relative

Undifferentiated  Arthritis that fulfills criteria for no category or =2 categories
arthritis

(Modified from the International League of Associations for Rheumatology [1])
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Table 2

DMARD:s for treatment of juvenile idiopathic arthritis

Medication Mechanism of action Route  EpA approved?®
Abatacept Binds to CD80/CD86 and inhibits T cell 1V, SQ Yes
costimulatory signal
Adalimumab  TNF inhibitor SQ Yes
Anakinra IL-1 inhibitor SQ No
Canakinumab  IL-1 inhibitor SQ No
Etanercept TNF inhibitor SQ Yes
Infliximab TNF inhibitor v No
Leflunomide  Pyrimidine synthesis inhibitor Oral No
Methotrexate  Dihydrofolate reductase inhibitor; inhibits DNA  Oral, SQ Yes
synthesis; many others
Rilonacept IL-1 inhibitor v No
Rituximab Binds CD20 on B cells v No
Sulfasalazine  Unknown Oral Yes
Tociluzimab IL-6 inhibitor v Yes
Tofacitinib Janus Kinase inhibitor Oral No

TNFtumor necrosis factor, /L interleukin, /Vintravenous, SQ subcutaneous

a . S . -
For treatment of juvenile idiopathic arthritis
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