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Abstract Juvenile idiopathic arthritis (JTA) is the most
common chronic rheumatic disease in childhood and is
usually treated with non-steroidal anti-inflammatory drugs
or disease-modifying anti-rheumatic drugs (DMARDs)
such as methotrexate or sulfasalazine. However, not all
patients respond to these treatments, and toxicities may
limit long-term use or diminish compliance. With advances
in pharmacotherapy and the development of new thera-
peutic agents, there have been improvements in treatment
of both systemic and non-systemic JIA, particularly with
biologic agents such as anti-tumor necrosis factor (TNF)-a,
anti-interleukin (IL)-1, and anti-IL6. Anti-cell therapies,
such as co-stimulator blockers or anti-CD20, small mole-
cules, and biosimilars represent new areas of interest, and,
while many are not yet currently commercially available
for use in children, preliminary studies appear to be
promising. In the present article, the authors review ther-
apeutic strategies for the different JIA subtypes, mainly
according to guidelines and recommendations. Newer and
possible future treatments for arthritis, already approved in
adults but currently under study in children, are also dis-
cussed. Drugs currently in development plans for
rheumatoid arthritis, which hopefully will also be useful for
JIA patients in the future, are also mentioned in this paper.

P< Rolando Cimaz
r.cimaz@meyer.it

' AOU Meyer, Viale Pieraccini 24, 50139 Florence, Italy

Key Points

Non-steroidal anti-inflammatory drugs and disease-
modifying anti-theumatic drugs still represent the
first line of treatment, but in moderate or severe
disease activity or cases with poor prognosis,
initiation of tumor necrosis factor (TNF)-o inhibitors
is recommended, especially for patients with
polyarticular course juvenile idiopathic arthritis
(J1A).

Systemic JIA seems to benefit from interleukin (IL)-
1 and IL-6 inhibition more than other JIA categories.

Biosimilars have been studied in adults but not yet in
children. These drugs offer a considerable cost
saving, but concerns remain regarding their
immunogenicity, efficacy, and toxicity.

New molecules, such as JAK and phosphodiesterase
inhibitors, have been studied in adults, and trials in
children are warranted or already ongoing.

1 Introduction

Juvenile idiopathic arthritis (JIA), an heterogeneous group
of arthritides of unknown etiology, is the most common
chronic rheumatic disease in childhood, with a global
prevalence of 16150 per 100,000 [1]. According to the
International League of Associations for Rheumatology
(ILAR), JIA is defined as arthritis of unknown origin that
begins before the 16th birthday and is persistent for at least
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Table 1 Biologic therapies mainly used in the treatment of juvenile idiopathic arthritis

Drug

Dose and dose interval

Recommended monitoring

Approved indications

Abatacept

Adalimumab

Etanercept

Tocilizumab

Anakinra

IV 10 mg/kg/dose (max.
1000 mg) q4w

SC 24 mg/m*/dose (max.
40 mg) q2w

SC 0.4 mg/kg/dose (max.
25 mg) twice weekly OR

0.8 mg/kg/dose weekly
IV 8-12 mg/kg/dose q2w

SC 2 mg/kg (max. 100 mg)
daily

Canakinumab SC 4 mg/kg/dose g4w

CBC with differential, ESR,
liver function tests ql2w
CBC with differential, ESR,
liver function tests q12w

CBC with differential, ESR,
liver function tests q12w

CBC with differential, ESR,
liver function tests ql2w
CBC with differential, ESR,
liver function tests ql2w

CBC with differential, ESR,
liver function tests ql2w

Poly JIA from 6 years of age
Poly JIA from 2 years of age; ERA from 6 years of age

Poly and extended oligo JIA from 2 years of age, psoriatic
arthritis from 12 years, ERA from 12 years of age

Systemic JIA from 2 years of age, poly JIA from 2 years of
age
Not approved for JIA

Systemic JIA in patients >2 years of age

CBC complete blood count, ESR erythrocyte sedimentation rate, ERA enthesitis-related arthritis, /V intravenous, JIA juvenile idiopathic arthritis,

gXw every x weeks, SC subcutaneous

6 weeks, with other known conditions excluded [2]. There
are seven subtypes of JIA, defined by clinical signs present
during the first 6 months of illness.

JIA is typically treated with disease-modifying anti-
rheumatic drugs (DMARDs) such as methotrexate, sul-
fasalazine, and leflunomide, or with biologic agents [3—10].
However, not all patients respond to these treatments, and
some DMARD:s or anti-inflammatory agents are associated
with toxicities that limit long-term use or diminish com-
pliance [9, 10]. ‘Difficult-to-treat JIA’ refers to a group of
patients who have not responded to standard anti-rheumatic
drugs, for whom treatment with biologics is indicated.
Here, the authors review the newer and possible future
treatments for the arthritis and systemic features in children
with JIA, including evidence supporting efficacy and safety
of these therapies. Treatment for cases resistant to standard
therapies are described considering the different JIA cate-
gories, and the main characteristics of biotherapies are
summarized in Table 1.

2 Oligoarticular Juvenile Idiopathic Arthritis
(JIA)

Oligoarthritis JIA (oligo-JIA) is characterized by arthritis
in four or fewer joints during the first 6 months of disease.
There are two types of oligo-JIA: (1) persistent
oligoarthritis, characterized by never more than four joints
affected during disease course, and (2) extended
oligoarthritis, characterized by more than four joints
affected after the first 6 months of disease. According to
the American College of Rheumatology (ACR) 2011
Recommendations for the treatment of JIA [11], the first
line of treatment is non-steroidal anti-inflammatory drugs
(NSAIDs) or glucocorticoid joint injections, as needed. If
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the patient has a poor response, defined by the persistence
of the arthritis and/or onset of uveitis, methotrexate may be
considered (especially in extended oligo-JIA). After a few
months of unsuccessful therapy, especially in cases of
moderate or severe disease or poor prognostic features
(e.g., arthritis of the hip or cervical spine, or persistent
increase of inflammatory markers), a tumor necrosis factor
(TNF)-a inhibitor may be needed.

Etanercept and adalimumab are currently the only TNF
inhibitors that the US FDA and the European Medicines
Agency (EMA) have approved for use in JIA. The first is a
dimeric protein consisting of the human p75 TNF receptor
fused with the Fc region of human immunoglobulin (Ig)-G.
It binds to circulating TNFa, preventing its interaction with
the cell surface receptor and subsequent activation of the
inflammatory cascade. In 1999, it became the first biologic
agent to be FDA approved for use in children older than
2 years with moderate to severe polyarticular course JIA
[12]. Adalimumab is a fully humanized monoclonal IgG
antibody that binds both soluble and membrane-bound
TNFa. In 2008, it became FDA approved for use in chil-
dren aged >4 years with oligo-extended JIA and pol-
yarticular JIA [13].

3 Polyarticular JIA

In up to 50 % of patients, the disease course may be pol-
yarticular (pJIA), rheumatoid factor positive or negative,
and both are at risk for profound disability. First line of
treatment, according to the 2011 ACR recommendations
for the treatment of JIA [11], may include NSAIDs ther-
apy, but continuation of NSAIDs monotherapy for longer
than 2 months is considered inappropriate for patients with
active arthritis. In patients with high disease activity or
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moderate disease activity but features of poor prognosis
(see above), initiation of methotrexate is recommended as
initial treatment.

In a recent study, an early response to methotrexate
predicted good long-term outcome, and achieving inactive
disease at least once within 5 years from onset also pre-
dicted less joint damage [14].

Initiation of TNFa inhibitor, classically etanercept or
adalimumab, has been recommended for patients who have
received methotrexate for 3 months at the maximum tol-
erated dose and have moderate or high disease activity, or
after 6 months of methotrexate with low disease activity
[11].

Abatacept, the first in a class of agents that selectively
modulates the CD80/CD86:CD28 co-stimulatory signal for
T-cell activation, has been recommended as a treatment
approach for patients who have received a TNFo inhibitor for
4 months, or more than one TNFa inhibitor sequentially, and
have moderate or high disease activity. In a randomized,
double-blind, placebo-controlled withdrawal trial in 190
patients with pJIA (aged 6-17), 20 % of patients with abata-
cept experienced arthritis flares compared with 53 % of
patients who switched to placebo [15]. In the long-term
extension study, Ruperto et al. [9] showed that patients treated
with intravenous abatacept every 4 weeks had a significant
and durable clinical response. The drug is now approved as
first biologic treatment in patients aged >6 years.

In patients with pJIA despite treatment with DMARDs or
approved biological agents, up to 30 % continue to have active
disease. Tocilizumab is a humanized, monoclonal, anti-human
interleukin (IL)-6 receptor (IL-6R). In a phase III randomized
trial, 188 patients received tocilizumab, and 163 of those
patients were then randomized to either continue tocilizumab
or switch to placebo. JIA flare occurred in 25.6 % of patients
who continued tocilizumab versus 48.1 % of patients who
received placebo, demonstrating that intravenous tocilizumab
every 4 weeks is safe and efficacious for the management of
pJIA [16]. The drug is now approved for pJIA.

There may be a window of opportunity to most effec-
tively treat chronic arthritis, and some papers support the
benefits of early and aggressive therapy. A study on early
pJIA, targeting to achieve minimally active or inactive
disease in 59 DMARD-naive patients, demonstrated that
infliximab plus methotrexate was superior to DMARD:s in
combination (methotrexate, sulfasalazine, and hydroxy-
chloroquine) and superior to methotrexate alone. The study
authors were able to commence aggressive disease-modi-
fying therapy very early and demonstrated a clinically
significant short-term outcome [17]. However, other
authors have not confirmed these results, and more expe-
rience is needed to draw firm conclusions.

4 Systemic JIA

Systemic JIA (sJIA) is characterized by fever and other
systemic manifestations, while arthritis may manifest later,
sometimes after weeks or months from the onset of fever.

It is now becoming increasingly clear that the markedly
distinct clinical presentation of sJIA is associated with
unique immunologic abnormalities. Several lines of evi-
dence suggest that the role of the adaptive immune system
in JIA may be rather limited compared with the other JIA
types, while the contribution of innate immunity may be
much more prominent. Clinical and translational studies
suggest the pivotal role for two potent pro-inflammatory
cytokines: IL-1 and IL-6. In these cases, therapeutic
experience has taught us a lot about disease pathogenesis,
and the importance of these two cytokines has been con-
firmed by proving the clinical efficacy of blocking their
activity. This effect does not seem to be as important in
other types of JIA. Current therapeutic options based on
2013 ACR recommendations [18] suggest the following.

The use of NSAIDs as first line of treatment is uncertain,
especially for patients with severe disease. Initiation of
systemic glucocorticoids (with or without additional con-
current therapy) has been recommended as initial therapy
for patients with fever and physician global assessment of
overall disease activity of >7. Initiation of systemic glu-
cocorticoids following up to 2 weeks of NSAIDs has been
recommended for patients with persistent fever [11].

The use of methotrexate is recommended for patients
with active arthritis following monotherapy, while this is
inappropriate for the initial management of patients with
active fever and without active arthritis [19]. Intravenous
glucocorticoid pulse therapy is sometimes used to treat the
refractory systemic features of systemic JIA. The rationale
of this approach is to achieve an immediate, profound anti-
inflammatory effect and to minimize toxicity related to
long-term continuous therapy in moderate to high daily
doses. Methylprednisolone is the drug of choice, at a dose
of 10-30 mg/kg/pulse up to a maximum of 1 g, adminis-
tered according to various protocols. A single administra-
tion may be repeated as clinically needed (e.g., daily for
3-5 days, or as alternate day pulses for three doses).
Adverse events include headaches, abdominal pain, vom-
iting, hives, hypotension, tachycardia, and hyperglycemia.

As specified above, the underlying inflammatory process
in sJIA is distinct from that in other JIA subtypes, with a
central role for both IL-1 and IL-6. As such, the main
therapies are targeted against these cytokines. The 2013
update of the 2011 ACR recommendations for the treat-
ment of JIA, focusing on therapy for sJIA, outlines the
indications for use of IL-1 and IL-6 inhibitors, including
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anakinra, canakinumab, and tocilizumab [18]. The first is
not FDA approved while the other two are.

However, anakinra, a human recombinant IL-1 receptor
antagonist is recommended as a possible initial therapy for
patients with active systemic features and/or varying
degrees of synovitis. A placebo-controlled study [20]
showed that anakinra treatment is effective in sJIA, at least
in the short term, and is also associated with normalization
of blood gene expression profiles in clinical responders.

In 2011, an international, multi-center study in 46 sJIA
patients using anakinra as first-line therapy (either as
monotherapy or in conjunction with steroids and/or
methotrexate), showed that rapid resolution of systemic
symptoms and refractory arthritis occurred in almost 90 %
of patients. Those who partially responded were noted to be
significantly younger at onset [21]. However, this was an
uncontrolled retrospective study and lacked proper con-
trols. The use of anakinra as first-line treatment is therefore
still debated.

Another treatment option for patients with JIA is cana-
kinumab, a fully humanized monoclonal antibody against
IL-1. In 2012, two phase III parallel studies showed the
efficacy of monthly subcutaneous canakinumab (4 mg/kg)
in sJIA with active systemic features. In trial 1, a single
injection of canakinumab resulted in inactive disease
within 15 days in 33 % of patients. The results of trial 1
were corroborated by those of trial 2, which showed that 31
(62 %) of 50 patients continuously treated with canakinu-
mab had inactive disease status. These controlled studies
[22] led to FDA and EMA approval.

Tocilizumab, a humanized monoclonal antibody
against IL-6 receptor, is also approved and recommended
in patients with persistently active sJIA. In a randomized,
double-blind, phase III study, 56 children with refractory
disease were treated with three doses of tocilizumab
8 mg/kg every 2 weeks during a 6-week open-label lead-
in phase. A total of 91 % of the patients responded and
were randomized to continue tocilizumab or switched to
placebo for 12 weeks. By week 48 of the extension phase,
98 % of the patients achieved an ACR Pediatric 30
response. Laboratory indicators of acute-phase reactants
changed rapidly within 2 weeks after the first infusion of
tocilizumab. IL-6-R inhibition rapidly returned body
temperature to normal and increased the median hemo-
globin concentration [23].

Positive results were also demonstrated in another
multicenter controlled trial in which 112 children with
active sJIA were randomized to receive tocilizumab or
placebo every 2 weeks for 12 weeks. The primary outcome
(JTA ACR 30 response and absence of fever) occurred in
85 % of patients who received tocilizumab compared with
24 % who received placebo [24].
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5 Enthesitis-Related Arthritis

Enthesitis-related arthritis (ERA) is a subset of JIA that
preferentially affects boys, most frequently in the pre-
adolescent and adolescent age group. Human leukocyte
antigen (HLA)-B27 is associated with this subset, although
it is not required for diagnosis. Extra-articular manifesta-
tions (gastrointestinal, ocular, mucosal, and cutaneous)
occur in a variable portion of patients. Unlike adult anky-
losing spondylitis (AS), inflammatory back pain is rarely
present at onset, even though sacroiliac and spinal
involvement may occur in up to two-thirds of patients
during the first 10 years of disease [25].

Initiation of a TNF inhibitor is recommended for
patients who have received an adequate trial of standard
therapy (NSAIDs, methotrexate, sulfasalazine) and have
high disease activity and/or features of poor prognosis such
as radiographic joint damage. Adalimumab has been
recently shown to be effective in this JIA category [26].

6 Psoriatic Arthritis

Juvenile psoriatic arthritis (JPsA) is defined as arthritis
associated either with psoriasis or with two of the follow-
ing features: dactylitis, nail pitting or onycholysis, psoriasis
in a first-degree relative [2].

While treatment for adult psoriatic arthritis includes four
FDA-approved TNF inhibitors (infliximab, etanercept,
adalimumab, and golimumab) [27-30], recommendations
in JPsA are extrapolated from pJIA and include NSAIDs,
DMARDs, and anti-TNF agents. NSAIDs are often
employed initially but typically do not induce remission.
Large joints can be treated with glucocorticoid joint
injections. In patients with involvement of multiple joints,
DMARDs, such as sulfasalazine or methotrexate, are
indicated. An inadequate response is addressed by the
addition of a second DMARD or, increasingly, the addition
of or substitution with a TNFa inhibitor.

7 Newer And Future Treatments

Despite the established practice with NSAIDs and
DMARD:s and the availability of biologic drugs for patients
with JIA, the need for the development of more treatment
options remains. For patients who have not responded to
classic anti-rtheumatic therapy, new drugs will revolution-
ize treatment and outcome. We discuss here the possible
future treatments for arthritis currently under study in
children, focusing on biologic and targeted synthetic ther-
apies, and including evidence supporting efficacy and
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safety of these therapies. Finally, we mention products that
are in the pipeline and may prove useful in the near future
for rheumatoid arthritis and JIA.

7.1 Anti-Tumor Necrosis Factor

A trial of golimumab, another TNF inhibitor, has been
completed for pJIA. This randomized, double-blind, pla-
cebo-controlled study evaluated the efficacy and safety of
golimumab in patients with active JIA and at least five
joints with active arthritis with poor response to
methotrexate. It was a phase III study, 173 patients were
enrolled, and outcomes were percentages of participants
with ACR 30 response at week 16 and week 48, who did
not experience a flare of disease through week 48
(NCT01230827). However, the trial has failed to meet
primary and major secondary endpoints.

A new trial of golimumab in pJIA, started December
2014, is currently recruiting participants (NCT02277444).
This is a phase III, multicenter, open-label trial, with the
purpose of evaluating the pharmacokinetics of golimumab
administered intravenously to pediatric participants with
pJIA. The study is currently ongoing, and results have not
yet been published.

Another TNF inhibitor under study in pJIA is cer-
tolizumab pegol, in the trial Pediatric Arthritis Study of
Certolizumab Pegol (NCT01550003). This is a phase III,
multi-center, open-label study to assess the pharmacoki-
netics, safety, and efficacy of certolizumab pegol in chil-
dren and adolescents with moderately to severely active
pJIA. The study is currently ongoing, and no study results
have been posted. Obviously, these last two drugs have not
yet been approved.

7.2 Anti Interleukin (IL)-1

Rilonacept is an anti-IL1, acting as a soluble decoy receptor
for IL-1. In 2013, Lovell et al. [31] studied 23 sJIA patients
who first received rilonacept or placebo then 23 months of
open-label treatment. No significant differences in efficacy
were observed between the rilonacept- or placebo-treated
patients during the double-blind phase, but fever and rash
completely resolved by month 3 in all patients during the
open-label treatment period and did not recur. The drug is
neither FDA approved nor available in Europe.

7.3 Anti IL-6

IL-6 is a pro-inflammatory cytokine that plays a key role in
the pathogenesis of sJIA [32]. Antagonists of IL-6 also
include sarilumab, which has been used in adults with RA.
There are currently no ongoing trials in children with sJIA,
but in adults fewer adverse events have been reported than

with tocilizumab [33]. In the SARIL-RA-MOBILITY trial
[34], a favorable response to therapy was seen over
12 weeks.

Sirukumab and clazakizumab are two humanized mon-
oclonal antibodies against IL-6. Neither is currently in use
for children with sJIA, but some studies have been
undertaken in adults. Sirukumab is undergoing phase III
clinical studies in RA [33]. In the phase II study (SIR-
ROUND-D) in patients with active RA, improvements in
the signs/symptoms of RA were seen, but one patient died
of a brain aneurysm [35]. Clazakizumab is also used in
adults with RA, and a phase II study in patients with active
RA despite methotrexate demonstrated efficacy at various
doses (80, 160, 320 mg, with two administrations at day 1
and week 8) compared with placebo, with rapid and sig-
nificant improvements in disease activity [36].

7.4 Janus (JAK) Kinase Inhibitors

Another important group of new treatments for RA targets
Janus (JAK) kinases. The JAK are a family of four tyr-
osine-receptor kinases (JAK1, JAK2, JAK3, JAK4) that
play a pivotal role in cytokine receptor signaling pathway
via their interaction with signal transducers and activators
of transcription proteins. These proteins are very important
in regulating inflammatory pathways [37]. Different trials
are now investigating the efficacy (NCT02592434), long-
term safety (NCT 015500551), and pharmacokinetics
(NCTO01513902) of tofacitinib, the first kinase inhibitor
approved for inflammatory diseases [38—42]. The drug is
approved for RA in the USA but not in Europe, and a
pediatric trial is ongoing.

7.5 Anti IL-12/IL-23

Ustekinumab, a monoclonal antibody directed against the
p40 subunit of IL-12 and IL-23, received FDA approval to
treat PsA in September 2013, supported by findings from
two phase III, multicenter, randomized controlled trials
[44, 45]. The drug is approved for the treatment of children
aged >12 years with resistant psoriasis.

7.6 Phosphodiesterase Inhibitors

Apremilast is a small molecule that specifically inhibits
phosphodiesterase 4, resulting in increased cyclic adenosine
monophosphate (AMP) in immune cells, which can down-
regulate the inflammatory responses by inhibiting expression
of inflammatory cytokines and increasing expression of anti-
inflammatory mediators [46]. The FDA approved apremilast
for the treatment of adult PsA in March 2014, based on the
results of the PALACE 1, 2, 3, and 4 studies that included
approximately 1500 patients with active disease treated with
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DMARDs and/or biological agents [47]. Apremilast seems
to be more effective on skin involvement, with less efficacy
on arthritis and enthesitis.

7.7 Others

Infliximab, a chimeric monoclonal antibody to TNFa, was
shown to be efficacious in adult AS, which is considered
the adult equivalent of pediatric ERA. With current bio-
logic therapeutics approaching patent expiration, there has
been considerable interest in developing biosimilar prod-
ucts, which are similar but not identical to approved ‘ref-
erence’ agents [48]. In this study, patients affected by AS
were randomized to receive 5 mg/kg of CT-P13 (n = 125)
or infliximab (n = 125), and the results showed that the
pharmacokinetic profiles of biosimilar and ‘reference’
agents were equivalent. CT-P13 was well tolerated, with an
efficacy and safety profile comparable to that of infliximab
up to week 30. As yet, no studies about biosimilars in
pediatric populations have been undertaken.

Rituximab is a chimeric monoclonal antibody to the
B-cell antigen CD20 that has been approved for adult-onset
RA refractory to anti-TNF therapy [49-51]. Most reports in
children are studies in sJIA [52, 53]. Despite this lack of
evidence, there is a recommendation from the ACR for the
use of rituximab for severe, unresponsive pJIA [11]. UK
NHS guidelines recommend rituximab use in pJIA with
rheumatoid factor (RF)-positive patients in whom two
TNFa inhibitors have failed [54].

Agents targeting IL-6, such as sarilumab, ALX-0061,
sirukumab, MEDI5117, clazakizumab, and olokizumab
[33], are all in different study plans and stages for the
treatment of RA. Of these, sarilumab and ALX-0061 differ
from tocilizumab in structure and affinity. Sarilumab is the
first human monoclonal antibody against IL-6Ro, and a
phase III clinical trial is underway. According to the results
from a clinical trial, the number of patients who achieved
an ACR20 improvement was higher in the group that
received sarilumab 150 mg weekly than in the group that
received placebo [34]. Clinical trials comparing the effi-
cacy of sarilumab versus tocilizumab, and sarilumab versus
etanercept plus methotrexate, are currently underway [33].
Sirukumab is also not currently commercially available in
the USA, but has been used in RA and is undergoing phase
IIT clinical studies [33]. The clinical efficacy of sirukumab
has been suggested in a phase II clinical study (SIR-
ROUND-D) that showed significant improvement in most
evaluation criteria, including ACRS50, Disease Activity
Score (DAS), and clinical disease activity index [35].

Although some 30 kinase inhibitors have been approved
for therapeutic use, it was only in November 2012 that the
first kinase inhibitor (tofacitinib) was approved for the
treatment of an inflammatory disease [38—42]. The other
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JAK inhibitors currently in clinical development include
JAK1 and JAK2 (baricitinib), JAK1 and JAK3 (pefici-
tinib), JAK3 (decernotinib), JAKI1 (filgotinib, INCB-
039110, ABT-494, and INCB-047986), or JAK2 (AC-410).
Baricitinib inhibits JAK1/2. In a phase II study, 301
patients with moderate to severe RA despite methotrexate
were treated with baricitinib (1, 2, 4, or 8 mg) once daily
on background methotrexate therapy. Baricitinib produced
a highly significant improvement in the ACR20 response at
the two highest doses. The combined data from these doses
showed a 76 % response, highly significant compared with
the 40 % response of the placebo group, with effects evi-
dent after 2 weeks of treatment. The two highest doses also
produced significant improvements in the ACRS50 and
ACRT70 response rates [37]. Vertex decernotinib (VX-509)
is a selective JAK3 inhibitor in clinical development. A
phase IIb study used both once- and twice-daily dosing in
350 RA patients poorly responsive to methotrexate. Results
showed an improvement of ACR20, ACR50, ACR70, and
DAS28 values with the higher doses [43].

Secukinumab, an anti-IL17A monoclonal antibody, is
FDA approved for psoriasis, and studies have demonstrated
its efficacy in PsA [55-58].

8 Conclusions

Advances in the understanding the mechanisms of
inflammation and autoimmunity have translated into drug
development. Biologic treatments have modified the natu-
ral history of JIA, improving the long-term outcome. For-
tunately, images of children with destructive arthritis,
severe joint deformities, growth retardation, or disability
are quickly becoming history and reminders of just how far
we have come.

In previous decades, high-quality research studies in
children were scanty, and data largely came via extrapo-
lation from adult studies. The creation of pediatric
rheumatology research groups (e.g., PRINTO [Paediatric
Rheumatology International Trials Organisation] and
CARRA [Childhood Arthritis & Rheumatology Research
Alliance]) has enabled the development of larger, multi-
center and international studies to be conducted, providing
more accurate efficacy and safety evidence. Anti-cytokine
drugs have revolutionized the treatment of JIA. Small
molecules and biosimilars represent new areas of interest
and, while the majority are not yet commercially available
for use in children, preliminary studies appear promising.

The achievements obtained in physical and functional
outcomes of children with JIA not only positively impact
their quality of life, but also the lives of their families,
resulting in fewer missed days from school and work.
Hopefully, with research in basic mechanisms of the
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disease and predictors of outcome, we will be able to tailor
treatment to individual patients, with the aim of obtaining
rapid remission while avoiding unnecessary treatments.
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