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Abstract
Juvenile idiopathic arthritis (JIA) is the general term of a group of diseases including psoriatic
arthritis and other spondyloarthropathies. Although up to date most of drugs are used for the
treatment of this disease, an exact cure can not be developed. The targets of the therapy are
protecting joint functions, improving clinic symptoms and providing achievement of normal
growth and physical development. Disease modifying antirheumatic drugs like methotrexate,
sulfasalazine, hydroxychloroquine and corticosteroids, antiinflammatory agents are used for
providing these targets. In short and mid term periods promising results are validated from
clinical trials related with anti cytokine therapy. Three of these drugs, etanercept, adalimumab
and abatacept are approved by FDA for the treatment of JIA. We are expecting long term
results of ongoing trials with a great interest. ‘Pediatric core set’ related with the American
College of Rheumatology (ACR) response levels are used for documentation of clinic results
in research arena. New treatment researches are still going on and their results are expected
hopefully.
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Introduction

Juvenile idiopathic arthritis (JIA) is a general term for a group of heterogen diseases
that is characterised the arthritis of at least one joint for more than 6 weeks. JIA also includes
psoriatic arthritis and other spondyloarthropathies which are not in the spectrum of juvenile
rheumatoid arthritis (1).

However the cause and pathogenesis of JIA is not completely understood, both genetic
and environmental components appear to play a role (2). A genome-wide scan in affected
families supported the view that several genes might affect the development of JIA (3).

There is currently no cure for JIA. The primary aim of medical therapy are to
eliminate active disease, to normalize joint function, to preserve normal growth and to prevent
longterm joint damage.

JIA is typically treated with disease-modifying antirheumatic drugs (DMARDs) such
as methotrexate (MTX), sulfasalazine, and leflunomide, or with biologic agents (4-11).
However, not all patients respond to these treatments, and some DMARDs or
antiinflammatory agents are associated with toxicities that limit long-term use or diminish
compliance (12-15). Thus, there is a need for durable and well-tolerated long-term treatment

options for patients with JIA.

Biologic therapies in JIA

With the advent of biologic disease-modifying antirheumatic drugs, commonly

referred to as biologics, the treatment options for JIA have changed and improved markedly.
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(16). Biologics are genetically engineered drugs that work by selectively blocking the effects

of cytokines.

Early JIA trials used a range of outcome variables, including composite scores of
individual clinical parameters. Initially for trials, a core set of criteria has been developed
through international consensus to facilitate standardization of measures-of-change in JIA
(17).

‘Pediatric core set’ criters include;

1. Number of Active Joints

2. Number of Joints with Loss of Motion

3. Physician’s Global Assessment

4. Parent’s Global Assessment

5. Childhood Health Assessment Questionnaire
6. ESR

Patient must have at least a 30% improvement in 3/6 items and a worsening of 30% in
no more than one component to achieve an American College of Rheumatology Pediatric
(ACR Pedi) 30 response . ACR Pedi 50 and 70 require 50 or 70% improvement in 3/6 items
with worsening of 30% in no more than one component.

We are going to review some biologic agents those efficacy were evaluated by trials in
patients with juvenile idiopathic arthritis.(18).

Etanercept

Etanercept is a recombinant fusion protein in which 2 soluble TNF-a receptors are

fused to the Fc portion of human IgG1. Etanercept binds to soluble TNF-a and thus inhibits
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inflammatory processes. Lovell et al administrated 0.4 mg of etanercept per kilogram of body
weight subcutaneously twice weekly for up to three months in the initial, open-label part of a
multicenter trial. At the end of the open-label study, 51 of the 69 patients (74 percent) had had
ACR Pedi 30 responses to etanercept treatment. In the double-blind study, patients were
randomly assigned to receive either placebo or etanercept for four months or until a flare of
the disease occurred. 21 of the 26 patients who received placebo (81 percent) withdrew
because of disease flare, as compared with 7 of the 25 patients who received etanercept (28
percent). Authors suggested that etanercept leads to significant improvement in patients with

active polyarticular juvenile rheumatoid arthritis (19). Etanercept is one of the TNF a

inhibitor approved by FDA for use in JIA.

Infliximab

Infliximab is a chimeric human/mouse monoclonal antibody directed against TNF-a,
administered by intravenous infusion. It has a longer half life than etanercept. Ruperto et al
randomized one hundred twenty-two children with persistent polyarticular JIA patients
despite prior methotrexate (MTX) therapy to receive infliximab or placebo for 14 weeks.
Higher proportion of patients in the 3 mg/kg infliximab group than in the placebo group had
achieved responses according to the American College of Rheumatology (ACR) Pediatric 30
(Pedi 30) criteria for improvement at week 14 (63.8% and 49.2%, respectively). At the end of
14 weeks, patients in MTX plus 3 mg/kg infliximab group continued to receive therapy but
Mtx plus placebo group were turned into MTX plus 6mg/kg infliximab. Infliximab 3 mg/kg
appeared less favorable than that of infliximab 6 mg/kg, with more frequent occurrences of

serious adverse events, infusion reactions, antibodies to infliximab, and newly induced

59



Review Article
International Journal of Basic and Clinical Studies (IJBCS)
2012;1(IT): 56-68 Oktayoglu P, Em S, Tahtasiz M

antinuclear antibodies and antibodies to double-stranded DNA observed with the 3 mg/kg
dose (20).

One of the complications of JIA is a chronic, nongranulomatous uveitis, reported in
approximately 15% of patients with persistent oligoarthritis and 5% of patients with
polyarticular disease. It appears from some preliminary data that monoclonal antibodies to

TNF, especially infliximab, are more effective than the receptor etanercept in the treatment of

refractory uveitis (21-23).

Adalimumab

Adalimumab is the first fully human, Ig G1 monoclonal antibody specific for human
TNF. Adalimumab binds specifically to TNF and blocks its interaction with the p55 and p75
cell surface TNF receptors, thereby neutralising the activity of this cytokine (24).

Lovell et al. randomized patients underwent stratification according to methotrexate
use and received 24 mg of adalimumab per square meter of body-surface area (maximum
dose, 40 mg) subcutaneously every other week for 16 weeks. They randomly assigned
patients with an American College of Rheumatology Pediatric 30% (ACR Pedi 30) response
at week 16 to receive adalimumab or placebo in a double-blind fashion every other week for
up to 32 weeks. Seventy-four percent of patients not receiving methotrexate (64 of 86) and
94% of those receiving methotrexate (80 of 85) had an ACR Pedi 30 response at week 16 and
were eligible for double-blind treatment. At week 48 among patients receiving methotrexate,
flares occurred in 37% of those receiving adalimumab and 65% of those receiving

placebo. Adalimumab is the other TNF a inhibitor that is approved by FDA for use of JIA.
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Anakinra

It is recombinant form of nonglycosylated human IL-1 receptor antagonist expressed
in Escherichia coli. Natural IL- 1 receptor antagonist is produced by macrophages and
activated monocytes in response to various inflammatory stimuli. Anakinra competitively
binds to both type-I and type-II IL-1 receptors, at least partially blocking cellular responses
mediated by IL-1 alpha and IL beta. It has a binding affinity similar to IL-1, but it lacks IL-1
agonist activity (25-27).

In a trial nine systemic onset JIA patients were administered recombinant IL-1 receptor
antagonist who were refractory to other therapies. Complete remission was obtained in seven
out of nine patients and a partial response was obtained in the other two patients. The authors
concluded that IL-1 is a major mediator of the inflammatory cascade that underlies systemic

onset JIA and that this cytokine represents a target for therapy in this disease (28).

Rilonacept

Rilonacept is a recombinant fusion protein that combines IL-1 receptor protein
components with the Fc portion of the human immunoglobulin molecule. Unlike anakinra,
which requires daily dosing, rilonacept is a longer-acting IL-1 blocker and is administered
once a week. Preliminary results of a double blind, placebo-controlled study of rilonacept (2.2
to 4.4 mg/kg/week) in systemic onset juvenile idiopathic arthritis followed by an open-label
extension trial were reported by Lovell and colleagues in abstract form at the 2007 American

College of Rheumatology Scientific Meeting. Of the 21 patients enrolled in the trial, 12

61



Review Article
International Journal of Basic and Clinical Studies (IJBCS)
2012;1(IT): 56-68 Oktayoglu P, Em S, Tahtasiz M
remain in the open-label study and have had good responses to rilonacept — with 10 patients

achieving an ACR Pedi 70 response at 42 weeks (29).

Abatacept

Abatacept Soluble fully human fusion protein of the extracellular domain of cytotoxic
Tlymphocyte- associated antigen (CTLA)-4, linked to a modified FC portion of the human
immunoglobulin G1. It acts as a co-stimulatory signal inhibitor by binding competitively to
CD80 or CD86, where it selectively inhibits T-cell activation. Ruperto et al treated 190
patients with JIA by administrating 10 mg/kg abatacept every four weeks. Of the 190 enrolled
patients 153 entered the long term extension phase of that study. By day 589, 75%, of
patients treated with abatacept during the double-blind and long term extension phases
achieved ACR Pedi 50 responses. The authors suggested that abatacept provided clinically
significant and durable efficacy in patients with JIA (30). Abatacept was approved for use in

JIA by FDA in 2008.

Tocilizumab

Tociluzumab is a humanized anti-human interleukin-6 receptor (IL-6R) monoclonal
antibody developed recently in Japan. TCZ binds to the alpha chain of both membranebound
and soluble IL-6R, thus blocking IL-6/ IL-6R signaling (31,32)

Yokota et all designed a three phased trial in which 56 children were involved with
disease refractory to conventional treatment were given three doses of tocilizumab 8 mg/kg
every 2 weeks during a 6-week open-label phase. At the end of the open-label lead-in phase,
ACR Pedi 30, 50, and 70 responses were achieved by 51 (91%), 48 (86%), and 38 (68%)

patients, respectively. Patients achieving an American College of Rheumatology Pediatric
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(ACR Pedi) 30 response and a C-reactive protein concentration (CRP) of less than 5 mg/L
were randomly assigned to receive placebo or to continue tocilizumab treatment for 12 weeks
or until withdrawal for rescue medication in a double-blind phase. Four (17%) of 23 patients
in the placebo group maintained an ACR Pedi 30 response and a CRP concentration of less
than 15 mg/L. compared with 16 (80%) of 20 in the tocilizumab group. Patients responding to
tocilizumab and needing further treatment were enrolled in an open-label extension phase for
at least 48 weeks. By week 48 of the open-label extension phase, ACR Pedi 30, 50, and 70
responses were achieved by 47 (98%), 45 (94%), and 43 (90%) of 48 patients, respectively.
(33).

Although there are many different drugs available for treating JIA, recent advances in
understanding the pathophysiology of arthritis have expanded the treatment of this chronic
condition. Anticytokine therapy have changed the treatment of JIA, producing significant
clinical improvement. Although promising results have been demonstrated with these

medications, the blockade of such important biologic pathways necessitates careful safety

monitoring. We are expecting the long term outcomes of these medications hopefully.
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