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New advances in juvenile spondyloarthritis

Shirley M. L. Tse and Ronald M. Laxer

Abstract | Juvenile spondyloarthritis (SpA) is a distinct disease to adult SpA, and usually manifests as
peripheral arthritis and enthesitis. Importantly, many patients with juvenile SpA continue to be at risk of
developing ankylosing spondylitis during their disease course. In this Review, the classification and diagnostic
criteria, clinical manifestations and treatment guidelines for juvenile SpA will be discussed. Advances in the
diagnosis of and management strategies for juvenile SpA will lead to earlier recognition, appropriate treatment
and improved rates of inactive disease, which should lead to improved patient outcomes and quality of life.
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Introduction

Spondyloarthritis (SpA) encompasses a group of inflam-
matory arthritides with overlapping features that can
eventually affect the spine and/or sacroiliac joints (SIJ).
SpA usually begins in the third or fourth decade of life,
but 10-20% of patients actually experience symptoms
in their childhood; SpA accounts for up to 15-20% of
arthritis in children. Progression to ankylosing spondy-
litis (AS) in both adults and children with SpA remains
unpredictable. In contrast to adult SpA, juvenile SpA
rarely has axial involvement (spine or SIJ) at onset, but
usually presents with lower-limb arthritis and enthesi-
tis.! Consequently, juvenile SpA is often referred to as
an undifferentiated form of SpA. As this disease is a
common form of childhood arthritis and has the poten-
tial to evolve to AS, identifying patients at risk of axial
disease is critical so that earlier therapeutic intervention
can be instituted. This Review will highlight the unique
features of juvenile SpA, summarizing the classification,
clinical features, therapeutic strategies and outcomes.

Classification

As juvenile SpA encompasses undifferentiated and
differentiated forms (Box 1) and has clinical features
distinct from adult SpA, using the current pediatric
classification systems or applying the adult SpA classifi-
cation criteria (discussed elsewhere in this Focus issue?)
to this population could be challenging. Spine and/or
SIJ involvement at presentation is infrequent in juvenile
SpA and radiographic changes are late to develop.’~
Consequently, many patients with juvenile SpA will not
meet the modified New York (mNY) criteria for AS.°
In 2009, the Assessment in SpondyloArthritis inter-
national Society (ASAS) proposed classification criteria
for axial SpA (axSpA),” which requires the presence of
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symptomatic back pain together with either imaging evi-
dence of SIJ inflammation (on plain radiographs or MRI
images), or with HLA-B27 positivity (see Supplementary
Figure 1 online). Higher diagnostic certainty is conferred
by imaging evidence of sacroiliitis in comparison with
HLA-B27 positivity, in which case more SpA-associated
features must be present to fulfill the classification cri-
teria. The strict requirement for 3 months of sympto-
matic back pain in these criteria” might be problematic
in applying them to children, as this manifestation is
infrequent in juvenile SpA at disease onset,’ even in
those who have early evidence of sacroiliitis detected by
MRI. Additionally, involvement of the hip—which is the
most common site of axial involvement in juvenile SpA
early in the disease course®—is not included in either the
mNY® or ASAS classification criteria.”

The Amor®?! and European Spondyloarthropathy
Study Group (ESSG) criteria'? can be applied to children
with SpA and represent the differentiated and undifferen-
tiated forms of the disease, respectively. In these criteria,
axial signs and symptoms of SpA are not a strict require-
ment for classification and other SpA features are also
included, making these criteria useful in the classification
of a juvenile SpA population. The new ASAS classifica-
tion criteria'® for peripheral SpA in adults who have pre-
dominantly arthritis, enthesitis or dactylitis performed
better than the ESSG and Amor criteria, especially with
regard to sensitivity. As patients with juvenile SpA typi-
cally present with peripheral involvement, this new clas-
sification system is relevant to pediatric patients and
further validation studies are needed in this population
to evaluate its performance.

Diagnostic or classification criteria for juvenile SpA
have evolved over time and are summarized in Box 2.
These criteria sets include seronegative enthesopathy
and arthropathy (SEA) syndrome,'* the Garmisch-
Partenkirchen (G-P) criteria for juvenile SpA,' criteria
for atypical SpA in children,'® and the International
League of Associations for Rheumatology (ILAR) clas-
sification criteria for juvenile idiopathic arthritis (JIA),
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Key points

= Juvenile SpA commonly manifests as peripheral arthritis and enthesitis
affecting the lower extremities

= Spinal or sacroiliac joint involvement is infrequent at disease onset, but can
develop during the disease course

= A single diagnostic or classification system that is representative of the juvenile
SpA population is still needed

= MRI, whole-body MRI and power Doppler ultrasonography are useful imaging
tools for the early detection and monitoring of disease activity in the joints

and entheses

= Establishment of treatment guidelines with early and appropriate use of anti-TNF
agents will assist in improving the outcomes of patients with juvenile SpA

Box 1 | Forms of juvenile SpA

Undifferentiated forms

= Seronegative enthesopathy and arthropathy syndrome

= Enthesitis-related arthritis (juvenile idiopathic arthritis
subtype)

Differentiated forms

= Juvenile ankylosing spondylitis

= Psoriatic arthritis

= Reactive arthritis

= Arthritis associated with inflammatory bowel disease

Abbreviation: SpA, spondyloarthritis.

which are now used by most pediatric rheumatolo-
gists.!”!8 Juvenile SpA is represented within several sub-
types of JIA: enthesitis-related arthritis (ERA), psoriatic
arthritis (PsA) and some types of undifferentiated arthri-
tis. This classification system, however, also excludes
reactive arthritis and might not be able to capture all
patients with juvenile AS. For example, a patient with
juvenile AS who is HLA-B27 positive with isolated radio-
graphic evidence of sacroiliitis (fulfilling mNY criteria),
but without peripheral arthritis or enthesitis, would be
unclassifiable by ILAR criteria. This misclassification
occurs primarily because the definition used for arthritis
is clinical (arthritis defined as effusion or limited range
of motion with joint pain and/or tenderness) and does
not include imaging evidence, which makes it difficult
to apply these criteria to the SIJ. Furthermore, the ILAR
classification system'”'® places patients with both axial
(sacroiliitis) and peripheral involvement into the ERA
subtype, which is considered a form of undifferentiated
SpA and not representative of AS.

Evaluation of the ESSG and Amor criteria in children
has shown equivalent specificity but less sensitivity com-
pared with using these criteria in adults with SpA."*?°
The Amor criteria had higher accuracy than the ESSG
criteria (94.6% versus 90.3%, respectively).'®* Only
two studies have compared the criteria sets developed
specifically for juvenile SpA (see Supplementary Table 1
online). Kasapcopur ef al.?! studied Turkish children with
juvenile SpA (n =62, undifferentiated and differentiated
forms determined by expert physician opinion) or JIA
(n=64, excluding ERA and juvenile PsA). Highest sen-
sitivity (95.2%) and specificity (98.4%) were associated
with the G-P criteria and the atypical SpA in children
criteria, respectively. However, none of the pediatric

criteria performed well enough to replace the use of the
ESSG or Amor criteria. Joos et al.?? performed a similar
validation study in Belgian children with late-onset
pauciarticular juvenile chronic arthritis (JCA) compared
with patients with other forms of JCA. Highest sensitivity
was achieved by the G-P criteria (97.7%) and the lowest
using SEA syndrome criteria (44.2%). All juvenile SpA
criteria demonstrated high specificity (90-98%). Overall,
the G-P criteria performed best even when compared
with the ESSG or Amor criteria. Both studies are limited
by the patient numbers and different juvenile SpA popu-
lations studied (that is, predominantly undifferentiated
or mixed undifferentiated and differentiated SpA).2"*

Whether a separate classification system is truly
needed for juvenile SpA or whether the adult criteria can
be applied directly, or with some modification, to the
pediatric population remains uncertain. The challenge
with classification of juvenile SpA is that heterogeneity
exists in the disease phenotype, and in the different sets
of criteria. Further work is needed, including a consen-
sus towards a classification criteria set that is inclusive
of both the undifferentiated and differentiated forms of
juvenile SpA, but with specific criteria to further separate
patients into homogeneous SpA subtypes. Alternatively,
the undifferentiated and differentiated forms of juvenile
SpA could be considered separate from JIA, and perhaps
akin to the subtypes in adult SpA classification criteria,
to move towards grouping patients into predominantly
axial or peripheral SpA.

Clinical features

Articular manifestations

Apart from hip involvement, arthritis in juvenile SpA is
predominantly peripheral and, unlike adult SpA, spine
and/or SIJ involvement is uncommon at presentation.’
Typically, the joints of the lower limbs are affected.
Unique to juvenile SpA is tarsitis (inflammation of the
intertarsal bones, overlying tendons, entheses and soft
tissue) causing a painful, swollen and restricted midfoot
(Figure 1).% Up to one-third of patients with juvenile
SpA (according to ESSG criteria) reported tarsitis at
onset.?* Infrequently, upper extremity involvement can
occur and usually involves the shoulder, sparing the
small joints of the hands. Asymmetric oligoarthritis of
the lower limbs is the form of the disease most prevalent
at presentation, but polyarthritis occurs in up to 25% of
patients at onset.”

Spinal and/or SIJ involvement can develop within
5-10 years from disease onset.?*~*° Such involvement
within 3-5 years of disease onset has been reported in
a population of Mexican children, with some patients
even reporting axial symptoms within the first year of
onset.?””?! This observation has not occurred in other
cohorts of juvenile SpA worldwide and could reflect either
the unique environmental or genetic influences in the
Mexican cohort, referral bias to the various health-care
centers, and/or different inclusion criteria for the patient
cohorts in each of the long-term studies. Axial symptoms
can exhibit as pain or stiffness in the lower back or buttock
and are often exacerbated by inactivity (such as sitting
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for prolonged periods). Limited spinal mobility can be
screened for using the modified Schober’s test.*
Enthesitis, especially involving the lower limbs,
occurs in 60-80% of patients (Figure 1).* Enthesitis is
more common and affects more sites in juvenile SpA
than in adult SpA. SpA should be suspected in children
complaining of knee, foot or heel pain. Inspection for
swelling and palpation for tenderness at the entheseal
insertional sites should be performed, especially at the
patellar ligament insertion sites (10, 2 and 6 oclock posi-
tions of the patella), tibial tuberosity, Achilles tendon
insertion and plantar fascial insertion into the meta-
tarsal heads or calcaneus. In our opinion, it is impor-
tant to exclude Osgood Schlatter disease before making
a diagnosis of enthesitis involving the tibial tuberosity.
In 32 newly diagnosed patients with ERA, Weiss et al.*
reported that 66% of patients had at least one tender
enthesis at diagnosis, whilst 44% had more than two
entheseal sites involved. The most frequent enthesitis
locations were reported as inferior pole of the patella
(50%), plantar fascial insertion into the calcaneus (38%)
or metatarsal head (22%), and Achilles tendon insertion
into the calcaneus (22%).% Enthesitis was often persis-
tent and the odds of having active enthesitis at 6 month
follow-up increased significantly with the number of
tender entheses at initial evaluation (odds ratio=2.18).

Extra-articular manifestations

In children, uveitis and gastrointestinal involvement
are the most common extra-articular features. Uveitis
in patients with ERA is symptomatic and contrasts with
the typical asymptomatic anterior uveitis associated
with oligoarthritis or polyarthritis in patients with JIA.
Gastrointestinal involvement can manifest as classic
symptoms of inflammatory bowel disease, with sub-
clinical gastrointestinal inflammation detected only
endoscopically.’*** Slow growth and poor weight gain
can be the first clues to gastrointestinal involvement.
Alongside the psoriasis rash, dactylitis and nail pits are
also common in patients with juvenile PsA. Stoll et al.’
reported two distinct phenotypes in juvenile PsA. The
first comprises of young (<5 years of age) females who
are antinuclear antibody (ANA)-positive, and more likely
to have dactylitis and a polyarticular onset. The second
phenotype involves patients who are older age (>5 years),
of equal gender distribution, who are ANA-negative and
have more enthesitis, axial joint involvement and a per-
sistent oligoarticular involvement. Finally, extra-articular
manifestations seen in adult SpA (such as genitourinary
involvement, apical pulmonary fibrosis or cardiac con-
duction abnormalities) are uncommon in juvenile
disease. By contrast, valvular abnormalities in juvenile
SpA, in particular aortic insufficiency, has been reported
at similar rates to those in adult SpA.*’

Imaging features

As radiographic evidence of juvenile SpA—especially
in the SIJ—is delayed and might under-represent
clinically active disease, clinicians are moving towards
using imaging modalities such as MRI (Figure 2) and
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Box 2 | Diagnostic or classification criteria for juvenile SpA

SEA syndrome?*

= Onset of musculoskeletal symptoms before age 17 years
= Absence of RF and antinuclear antibodies

= Enthesopathic signs

= Arthralgias or arthritis

Garmisch-Partenkirchen criteria'®

= Major: asymmetrical oligoarthritis with involvement of hip, knee or ankle joint;
enthesopathy; pain of the lumbar spine or the sacroiliac region;
acute iridocyclitis

= Minor: peripheral arthritis of >5 joints; male sex; disease onset after age
6 years; HLA-B27+; (suspicion of) SpA in the family history

= Definition fulfilled with two major criteria or 15t two major criteria in combination
with two minor criteria

Atypical SpA in children'®

= Major: SpA family history; enthesopathy; arthritis of digital joints; sacroiliitis;
HLA-B27+; frequent recurrence of arthritis and arthralgias

= Minor: disease onset after 10 years; male sex; involvement of lower
extremities; acute irdocyclitis or conjunctivitis; arthritis of hip joint(s);
manifestation after history of enteritis

= Definition fulfilled with four major criteria, or three major plus three minor criteria

ILAR JIA classification’18

= Arthritis of unknown etiology, onset before age 16 years, symptoms persistent
for >6 weeks

= Subtypes: systemic; oligoarthritis (persistent or extended); RF- polyarthritis;
RF* arthritis; PsA; ERA; undifferentiated arthritis

= ERA classification: arthritis and enthesisitis; or arthritis or enthesisitis with >2
of SlJ tenderness and/or inflammatory spinal pain, HLA-B27*, family history of
HLA-B27-associated disease in a 15t degree relative, acute anterior uveitis or
onset of arthritis in a boy >6 years

= ERA exclusions: psoriasis in patient or 1%t degree relative; IgM RF; systemic
arthritis; arthritis fulfilling two JIA categories

= PsA classification: arthritis and psoriasis; or arthritis with >2 of dactylitis, nail
pits or onycholysis, or psoriasis in a 15t degree relative

= PsA exclusions: arthritis in HLA-B27* male after 6" birthday; presence or
history of AS, ERA, sacroiliitis with IBD, reactive arthritis or acute anterior
uveitis in 1%t degree relative; IgM RF; systemic JIA; arthritis fulfilling two
JIA categories

Abbreviations: +, positive; —, negative; AS, ankylosing spondylitis; ERA, enthesitis-related
arthritis; IBD, inflammatory bowel disease; ILAR, International League of Associations for
Rheumatology; JIA, juvenile idiopathic arthritis; PsA, psoriatic arthritis; RF, rheumatoid factor;
SEA, seronegative enthesopathy and arthropathy; SlJ, sacroiliac joints; SpA, spondyloarthritis.

ultrasonography for early detection and monitoring of
disease activity in the joints and entheses. Importantly,
these technologies represent more sensitive methods for
earlier detection of disease activity without the use of
ionizing radiation and are safer to use in children than
radiography, CT or radionuclide bone scans.

Contrast-enhanced MRI has detected early axial
disease in juvenile SpA (modified ESSG criteria) and
identified acute and chronic sacroiliitis with higher sen-
sitivity than conventional radiography.*** A compari-
son of MRI (short T1 inversion recovery) to standard
radiography of the pelvis (normal in all patients) was
carried out for the diagnosis of 11 patients with juvenile
AS (ASAS criteria) with low back pain (73% HLA-B27
positive, mean age 12 years, mean duration of back pain
12 months).*® Sacroiliitis was confirmed in all patients
by pelvic MRI and additional signs of enthesitis—osteitis
were noted in the pubic symphysis (91%), greater/lesser
trochanter (55%), coxafemoral (45%), iliac crest (27%),
and ischium pubis (27%) regions.*’
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Figure 1 | Clinical manifestations of juvenile SpA. The regions in the lower extremities and pelvis that are frequently
affected by a | arthritis and b | enthesitis are depicted by the black arrows and red areas. The photograph on the left (a)
shows a patient with tarsiitis involving the right foot. The photograph on the right (b) shows a different patient with
swelling of the right Achilles tendon insertion into the calcaneus. The areas of the knee affected by enthesitis are
depicted by the black arrows illustrating the tendon attachment into the bone. Abbreviation: SpA, spondyloarthritis.

Rachlis et al.*! evaluated whole-body MRI in monitor-
ing disease activity, and correlated the findings to those
from clinical examination in 23 patients with ERA.
Whole-body MRI identified the characteristic lesions
(arthritis and enthesitis) expected in patients with ERA,
and was superior to clinical examination for the hips,
SIJ and spine. In fact, for enthesitis, clinical examination
overestimated disease activity in the periphery, making
whole-body MRI an important tool to evaluate entheseal
disease.*! Importantly, these findings demonstrate that
whole-body MRI potentially serves as an objective tool in
the early detection and monitoring of disease activity
in juvenile SpA.

Ultrasonography with power Doppler seems to be
useful in the early detection of clinically silent enthesi-
tis. Enthesitis on power Doppler ultrasonography images
was examined in 26 patients with JIA (35% with ERA)
and 41 healthy children.** No evidence of enthesitis was
found in the healthy controls; overall, enthesitis con-
firmed by power Doppler ultrasonography was found
in 9.4% of all patients with JIA, but was most prevalent
in patients with ERA (70%).* In half of the sites with
evidence of enthesitis by ultrasonography, the clinical
examination was normal.

The use of MRI and/or ultrasonography seems to
be promising in the early detection and monitoring of
disease activity. However, some of the inconsistencies
between imaging findings and clinical examination

highlight that further work is needed to correctly inter-
pret and correlate them with clinically relevant disease
activity in juvenile SpA.

Genetic markers
The major genetic association with SpA, especially in
AS, has been attributed to the MHC class I molecule
HLA-B27. The influence of this molecule can be seen
in HLA-B27-positive relatives of patients with AS, 20%
of whom will eventually develop the disease.* However,
there must be other genetic or environmental influences
linked to SpA disease susceptibility as <5% of HLA-B27-
positive individuals actually develop SpA. Genetic
factors implicated in the development of SpA in adults
are summarized in another Review in this Focus issue.**
Genetic studies in juvenile SpA populations have
been sparse and limited by patient numbers. HLA-B27
is found in 60-80% of patients with juvenile SpA. A
study conducted in 56 Latvian children with JIA (44%
with ERA) who were HLA-B27-positive demonstrated
eight HLA-B27 subtypes with HLA-B*2705 most com-
monly associated with ERA.* The authors also found
that the HLA-B27 subtypes might be useful in prediction
of treatment response. A 2011 study by Hinks et al.*®
examined ERAPI (AS-associated gene) and IL23R
(AS and PsA-associated gene) in patients with JIA
(n=1,054 including 65 with ERA, 76 with PsA and 24
with undifferentiated disease) and healthy individuals
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as controls (n=5,200). ERAPI was most strongly asso-
ciated with the ERA subtype (P=0.005). IL23R was
significantly associated with PsA (P=0.04), and there
was a trend towards association in the ERA subtype.
Neither ERAPI or IL23R were associated with the other
JIA subtypes. It should be noted that both studies were
underpowered; thus, future studies with a larger ERA
cohort will be necessary to further explore and validate
these findings. Further research should also study—and
attempt to replicate—the genes implicated in adult SpA
in the juvenile SpA population. This work could prove
useful in understanding susceptibility to and patho-
genesis of the various SpA phenotypes, as well as act as
an adjunct to HLA-B27 testing in making a diagnosis.

Treatment

NSAIDs provide symptomatic relief in juvenile SpA.
Studies of adults with AS suggest that continuous NSAID
use can result in disease remission.*”*® Intra-articular
steroid injections help control local and persistent
arthritis and can even be administered into the SIJ with
image guidance. In our experience, corticosteroids (oral
or intravenous) can be administered for rapid control of
severe disease, but are limited to short-term use owing
to the adverse effects in children, especially with respect
to bone health and linear growth.

DMARDs

Two randomized placebo-controlled studies have shown
sulfasalazine to be effective in patients with juvenile SpA.
Burgos-Vargas et al.” reported that the only statistically
significant difference between the sulfasalazine and the
placebo group was confined to patient and physician
assessment of improvement. A second trial reported that
sulfasalazine was effective in controlling disease activity,
safe and that the effects were sustained for many years.*
Open-labeled studies of sulfasalazine treatment in juve-
nile SpA have also reported improvement in the majority
of patients, with some even achieving remission.”-**

As arthritis in juvenile SpA is predominantly periph-
eral, methotrexate has also been used on the basis of effi-
cacy and safety data from controlled studies in JIA.>>~>7
However, the studies did not include patients with ERA
and no controlled studies of methotrexate therapy in
juvenile SpA have been performed.

For patients with juvenile SpA, in whom peripheral
involvement of joints is more prevalent than in adults,
the data we have discussed would support the use of
DMARD:s (sulfasalazine preferably over methotrexate)
in these patients. Whether sulfasalazine has any benefit
for those with juvenile SpA who have axial disease is still
unclear, and biologic therapies would be recommended
for such patients.

Biologic agents

Only one randomized placebo-controlled trial of bio-
logic agents for juvenile SpA (ESSG criteria) has been
performed.*® Infliximab treatment resulted in a statis-
tically significant improvement in arthritis, enthesitis,
inflammatory markers, pain and physical function in
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Figure 2 | MRI manifestations of juvenile SpA. The image
is a STIR sequence obtained in the coronal plane in a
14-year-old boy with ERA (HLA-B27 positive). Fluid and
pathology appear bright, as does spinal fluid. Increased
signal abnormality is observed around bilateral triradiate
cartilages and greater trochanteric apophyses (arrowhead),
frequent areas of involvement for ERA. Also, signal
abnormality appears on the iliac side of the sacroiliac
joints bilaterally around more curvilinear dark sclerotic
subchondral areas representing erosions and sacroiliitis
(arrows). Abbreviations: ERA, enthesitis-related arthritis;
SpA, spondyloarthritis; STIR, short T1 inversion recovery.

12 patients treated with infliximab compared with14
patients who received placebo.*® Subsequently, all 26
patients entered into an extension phase.”® At 52 weeks,
all patients demonstrated sustained improvement. No
adverse events were reported.

Three open-label observational studies have examined
the efficacy of etanercept in juvenile SpA. Treatment
of eight patients with refractory ERA with etanercept
(0.2-0.8 mg/kg twice weekly injections) resulted in
rapid and sustained improvement (>50%) in arthritis,
enthesitis, inflammatory markers and morning stiff-
ness over 104 weeks of treatment.*®” In a 12-month study
of four patients with refractory juvenile SpA and ERA
(patients fulfilled both ESSG and ILAR criteria) treated
with etanercept (0.4 mg/kg twice weekly), all patients
improved and achieved disease remission by 6 months.*!
In the follow-up study at 3-6 years, all patients remained
in remission without any adverse events.®* One patient
from this trial had serial MRI and color power Doppler
ultrasonography scans of the knees performed, which
confirmed the rapid improvement and resolution of
arthritis and enthesitis by 6 months and sustained remis-
sion to the follow-up imaging at 2 years.*® Lastly, in a
retrospective study of 20 patients with ERA receiving
treatment with anti-TNF agents (19 on etanercept, one
on infliximab), the remission rates at 3, 6 and 12 months
were reported as 59%, 70% and 70%, respectively.
Inflammatory markers decreased by ~90% by 3 months,
and axial pain improved but required a mean of 6 months
of treatment for optimal response.®*

Two open-label observational studies with infliximab
have been reported.®>*> Two patients with juvenile AS
(mNY criteria) treated with infliximab showed a rapid
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Figure 3 | 2011 ACR treatment recommendations for JIA. The treatment algorithms developed for JIA by the ACR can be applied to juvenile SpA.®”
*Sulfasalazine can be substituted for methotrexate in patients with ERA. Abbreviations: ACR, American College of Rheumatology; CRP, C-reactive
protein; ESR, erythrocyte sedimentation rate; JIA, juvenile idiopathic arthritis. Permissions obtained from Wiley © Beukelman, T. et al. Arthritis Care
Res. 63, 465-482 (2011).

and sustained improvement in their arthritis, enthesitis,
inflammatory markers and physical function.® Similarly,
in a 12-month study, eight patients with refractory ERA
treated with infliximab showed improvement in these
parameters and all achieved disease remission by 6 months
of therapy.®! In the extension phase with 3-6 year follow-
up, all eight patients remained in remission.*> No adverse
events were reported in either study.®"

Finally, from a multicenter Dutch observational bio-
logic registry, 22 patients with ERA (68% HLA-B27
positive, median follow-up duration 1.2 years, refrac-
tory to one or more DMARD) treated with anti-TNF
agents (20 on etanercept, one on adalimumab, one on
infliximab, two switched from etanercept to either adali-
mumab or infliximab) showed that inactive disease was
achieved in 32%, 38% and 64% after 3, 15 and 27 months,
respectively, of treatment.®® In contrast to the previously
described studies, the Dutch registry showed that sus-
tained disease remission was more difficult to achieve.
Although no patients were able to discontinue their anti-
TNF agents, the patients tolerated these agents and no
serious adverse events were reported.

The American College of Rheumatology (ACR)
treatment recommendations for JIA were published in
2011 and define treatment based on clinical parameters

including: current treatment, disease activity and features
of poor prognosis.®” Most patients with ERA or juvenile
PsA will be represented by the first three JIA treatment
groups: history of arthritis of <4 joints; history of arthri-
tis =5 joints and active sacroiliac arthritis. The treatment
guidelines for patients with active sacroiliitis are based on
features of poor prognosis and disease activity levels and
can be applied to the juvenile SpA population (Figure 3
and Box 3). Ideally, in patients with high disease activ-
ity and poor prognostic features, a TNF inhibitor is
recommended following an adequate trial of NSAIDs
for 1-2 months. Patients with isolated high disease activ-
ity or ongoing moderate disease activity can proceed to
a TNF inhibitor after 3 months of methotrexate or sul-
fasalazine. Finally, patients with ongoing low disease
activity and poor prognostic factors following 6 months
of sulfasalazine treatment can also escalate treatment to
a TNF inhibitor. By contrast, in patients without active
sacroiliitis, TNF inhibitors are not considered until at
least 3-6 months of methotrexate or sulfasalazine in addi-
tion to 1-2 months of previous treatment with NSAIDs
and intra-articular glucocorticoid joint injections.

Some limitations exist with the current ACR recom-
mendations.” The indicator of poor prognosis is based on
radiographic evidence of damage (joint-space narrowing
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or erosions). However, radiographic evidence of sacroili-
itis is often delayed in patients with juvenile SpA and does
not reflect clinically active disease. It would be useful to
modify the indicator of poor prognosis to include evi-
dence of disease on radiographs or MRI images and,
specifically, detection of inflammatory lesions in the
SIJ and/or spine using MRI. Additionally, no reference
to the presence of HLA-B27 as a prognostic factor was
made,” which is important given that the combination
of MRI-evident sacroiliitis along with HLA-B27 positivity
is highly predictive of developing AS.**¢ Inflammatory
markers for axial disease might not reflect clinically active
disease and are often normal or only minimally elevated
in patients with juvenile SpA. Consequently, monitoring
disease activity is reliant on global assessments by the
physician and patient and/or parent. Clinical param-
eters, such as back or buttock pain, are not included
whilst normal back flexion is listed as a low disease
activity parameter. Finally, enthesitis is not listed as a
clinical parameter for either the peripheral or axial JIA
treatment groups.

Recommendations have been made for the use of anti-
TNF agents in adult SpA”! (shown in Supplementary
Figure 2 online and discussed elsewhere in this Focus
issue’?) and could be applicable to children. These
recommendations support the presence of any SIJ or
spinal inflammation or damage by any imaging modality
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Box 3 | Application of JIA treatment recommendations to juvenile SpA

Factors indicative of poor prognosis

Radiographic damage of any joint (erosions or joint-space narrowing on plain
radiographs)

Disease activity levels

Low (must satisfy all criteria): normal back flexion; normal ESR or CRP levels;
physician assessment score of <4 of 10; patient or parent assessment score
of <2 or 10

Moderate (does not satisfy either the low or high activity criteria): one or more
features greater than low disease activity levels and <2 high disease activity
features

High (must satisfy >2 features): ESR or CRP >2 times the upper limit of normal;
physician assessment score >7 of 10; parent or patient assessment score of
>4 of 10

Initiation of TNF recommended

Scenario 1: adequate trial of NSAIDs (up to 2 months); high disease activity;
feature of poor prognosis present

Scenario 2: methotrexate for 3 months; high disease activity;

irrespective of poor prognosis features

Scenario 3: methotrexate for 3 months; moderate disease activity;

feature of poor prognosis present

Scenario 4: methotrexate for 6 months; moderate disease activity;

feature of poor prognosis absent

Scenario 5: sulfasalazine for 3 months; moderate or high disease activity;
irrespective of feature of poor prognosis

Scenario 6: sulfasalazine for 6 months; low disease activity; feature of poor
prognosis present

Adapted from 2011 ACR criteria for JIA.6” Abbreviations: ACR, American College of

Rheumatology; CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; JIA, juvenile

idiopathic arthritis; SpA, spondyloarthritis. Permissions obtained from Wiley © Beukelman, T.

as a poor prognostic feature necessitating the early use of
TNF inhibitors, and are not reliant on radiographic evi-
dence of damage as listed in the JIA treatment guidelines.
High disease activity is defined by the Bath Ankylosing
Spondylitis Disease Activity Index (BASDAI) and must
be a score of four of higher. The BASDAI needs to be
validated in juvenile SpA, although a preliminary study
in the juvenile SpA-ERA population has confirmed it is
reliable in this patient group.” Patients with axSpA who
have high disease activity proceed to treatment with TNF
inhibitors after failure of 4-6 weeks of NSAIDs. Despite
the requirement for at least two different NSAIDs each
for a minimum course of 2 weeks, NSAID inefficacy is
declared earlier than in the JIA treatment guidelines,
which require 1-2 months of NSAID monotherapy.
For patients with concomitant or predominantly per-
sistent peripheral manifestations, the use of a DMARD
(preferably sulfasalazine) is either suggested, but not
obligatory,” or limited to 3 months” before proceed-
ing to the use of TNF inhibitors. Finally, the Canadian
Rheumatology Association-SPARCC (Spondyloarthritis
Research Consortium of Canada) recommendations
define persistent peripheral inflammation as either syno-
vitis or enthesitis, and do not limit disease activity only
to the presence of arthritis.”

In summary, the development of treatment guidelines
for juvenile SpA has started, and further work is war-
ranted to ensure they are appropriate and applicable to
the spectrum of features in juvenile SpA. Most impor-
tantly, indications for early and appropriate use of TNF
inhibitors need to be defined for patients with axial
involvement and those with refractory peripheral arthritis
and enthesitis.

et al. Arthritis Care Res. 63, 465-482 (2011).

Outcome

The disease course of juvenile SpA is variable, with dis-
ease remission reported for 17-39% of patients with
juvenile SpA and up to 44% for those with ERA 2307576
The variability in prognosis and outcomes is related to
the differences in case definition and clinical outcome
measures reported. The outcomes of patients with
undifferentiated forms of juvenile SpA or ERA are sum-
marized in Table 1. In contrast to an initial study that
suggested better physical function in patients with ERA,
studies over the past decade have all demonstrated a
worse prognosis with poorer physical function, higher
pain scores and ongoing disease activity in these patients,
in comparison.?***7778 Up to 40% of patients eventually
developed AS (mNY criteria).?*** Moreover, ongoing
enthesitis is common and a large proportion of patients
with ERA had damaged joints (35%), with the hip (29%)
being the most common joint affected.” None of the
patients in this study received biologic therapy; earlier
treatment with biologic agents might have improved
their disease course.

Poor prognostic predictors identified in the past
decade included those for failure to achieve remission
(presence of AS in a first degree relative, HLA-DRB1*08
and ankle arthritis within the first 6 months), develop-
ment of sacroiliitis (persistently elevated inflammatory
markers or ESR, hip arthritis within first 6 months)
and poor physical health (female sex, family history
of AS and high numbers of affected joints within first
6 months).?’ Disability (high score on the Childhood
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Table 1 | Outcomes in juvenile SpA

Study Population HLA-B27 Mean follow-up Summary of outcomes for those with juvenile SpA
positive (%) (years)
Undifferentiated juvenile SpA
Minden et al. ERA (n=33) versus JIA (n=182) 24.0 16.0 Better HAQ
(2002)%° Disease remission rate in 18% (2" lowest)
39% developed AS (mNY criteria), 36% with probable AS
Flato et al. ERA (n=55) versus JIA (n=205: 85.0 3.3 Worse HAQ
(2006)%° oligoarthritis or polyarthritis) Poorer physical health and increased body pain (SF-36)
Disease remission in 44%
35% developed AS (mNY criteria, 75% had decreased
spinal mobility
Selvaag et al. Juvenile SpA (n=12: 3 juvenile AS 50.0 3.0 Worse CHAQ (physical function)
(2005)77 [mNY criteria], 4 SEA, 5 juvenile Highest pain scores and patient/physician global assessment
PsA) versus juvenile RA (n=185) of disease
Oen et al. ERA (n=36) versus JIA (n=318) 59.0 0.5 50% ongoing active arthritis (median AJC=1)
(2010)™ 31% ongoing active enthesitis, inactive disease activity in 19%
(2" lowest)
Sarma et al. ERA (n=49) 53.0 6.0 (median) Abnormal HAQ in 75% (49% moderate to severe disability)
(2008)™® 62.6% ongoing active enthesitis
Disease remission in 8%
35% had evidence of radiologic damage (especially hips)
65.3% experienced lost years of education
28.6% had decreased spinal mobility
Juvenile-onset AS
Calin et al. Juvenile-onset AS (n=135) versus  NA Juvenile=24.5 Better employment rate
(1988)22 adult-onset AS (n=135) Adults=23.5 More hip replacement
Stone et al. Juvenile-onset AS (n=326) versus  NA Juvenile=18.3 Greater delay in diagnosis
(2005)% adult-onset AS (n=2,021) Adult=13.4 Worse BASFI
Outcomes worse in females than in males
Age and income status correlated to worse functional outcome
0O’Shea et al. Juvenile-onset AS (n=84) versus Juvenile=75 Juvenile=14.7 More peripheral and less axial features (spinal mobility
(2009)* adult-onset AS (n=183) Adult=81 Adult=16.7 impairment, radiographic involvement)

Better BASFI, HAQ and quality of life (SF-36), and less fatigue
Disease remission in 11%

Abbreviations: AJC, active joint count; AS, ankylosing spondylitis; BASFI, Bath Ankylosing Spondylitis Functional Index; CHAQ, Childhood Health Assessment Questionnaire; ERA, enthesitis-
related arthritis; HAQ, Health Assessment Questionnaire; JIA, juvenile idiopathic arthritis; mNY, modified New York; NA, not applicable; PsA, psoriatic arthritis; RA, rheumatoid arthritis; SF-36,
Short Form 36; SpA, spondyloarthritis.

Health Assessment Questionnaire [CHAQ]) and poor
well-being within the first 6 months were found to be the
best predictors of poor outcome at follow-up.”

From an inception cohort of Canadian children”#
with JIA (ILAR criteria), early outcomes at 6 months
showed that treatment—NSAIDs (81%), DMARDs
(47%), oral corticosteroids (8%) and intra-articular
corticosteroid injections (3%)—resulted in normal to
near-normal physical function (CHAQ) in the major-
ity of juvenile patients with ERA. Disease control in
those with juvenile PsA and those with oligoarthritis
was similar.”” The only independent predictor of inac-
tive disease in all JTA subtypes was found to the Juvenile
Arthritis Quality of Life Questionnaire, which is an
instrument that scores disease activity, disability and
influence on quality of life.®

Progression to AS can occur in about 40% of patients
with undifferentiated juvenile SpA within 10 years of
disease onset.?® % As previously discussed, early evo-
lution to AS within 3-5 years has only been seen in a
cohort of Mexican children.?*' Apart from the Mexican
cohort, the rates of disease progression to AS in children
(40%) remains lower than the reported rates in adults

with undifferentiated SpA (60%) followed over a similar
period of time.®!

Comparison of the outcomes in adult and children
with AS is summarized in Table 1. In general, patients
with juvenile-onset AS are more likely to have periph-
eral involvement rather than spine and/or sacroiliac
features. However, patients with juvenile-onset AS had
more severe hip disease requiring total hip replacement
(17% versus 4%, P<0.01) but had significantly better full-
time employment rates (74% versus 56%, P<0.01) than
those with adult-onset AS.%* Uveitis was more common
in juvenile-onset AS and was twice as likely to occur
over the disease course compared with adult-onset AS.?
Except for one study,®® most studies on juvenile-onset
AS reported better physical function and quality of life
measures compared with adult-onset AS.

The comparison of clinical outcomes in juvenile SpA
between studies remains a challenge as no disease activ-
ity measures specific to this condition exist. Disease
activity measures for JIA are referred to as the pediatric
core set.® Similarly, the Wallace criteria for inactive
disease and clinical remission® have been published
for JIA, but excluded the ERA subtype in the original
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development. Both the pediatric core set and Wallace
criteria for inactive disease (see Supplementary Table 2
online) are not optimal for juvenile SpA as most of these
patients have oligoarthritis, their inflammatory marker
levels are not necessarily elevated or a reliable indicator
of disease and the current variables in these criteria do
not capture SIJ or entheseal involvement.®**> Moreover,
application of the adult SpA disease activity measures,
core sets and definitions for improvement—BASDAI,
DC-ART (Disease-Controlling AntiRheumatic Treat-
ment), ASDAS (Ankylosing Spondylotis Disease
Activity Score), ASAS 5/6 improvement criteria (all
summarized here in an ASAS handbook®)—to juve-
nile SpA is limited, mostly owing to the heavy empha-
sis and reliance on axial signs and symptoms in these
definitions, which are not prevalent in the pediatric
population. New disease activity measures need to be
developed, or existing activity measures adapted, so
that they can be applied to, and accurately represent,
the juvenile SpA population.

The socioeconomic impact of treating JIA during the
first year after diagnosis has been examined by Thornton
et al.,*” who reported that higher costs were associ-
ated with patients with ERA than other forms of JIA.
In general, the highest health-care provider costs were
attributed to consultant rheumatology appointments,
referrals to other specialists, clinical imaging, drugs and
laboratory tests. The higher costs incurred by patients
with ERA are likely to be due to the increased need for

© FOCUS ON SPONDYLOARTHRITIS

with adult SpA. Despite the different phenotypes, pre-
liminary work has suggested that there may be some
shared genetic influences in both the adult and pediatric
SpA populations. However, more studies in patients with
juvenile SpA are needed to validate the known SpA
genetic contributions and their role towards the disease
pathogenesis, susceptibility and treatment response.
Juvenile SpA is associated with morbidity, and high
health-care costs, and up to 40% of patients continue
to be at risk of developing AS during the disease course.
This Review has highlighted some of the advances in the
diagnosis and management of juvenile SpA, including
the use of imaging techniques (MRI, whole-body MRI
or power Doppler ultrasonography) in addition to the
early and appropriate use of anti-TNF agents. Further
work in refining the juvenile SpA classification, diagnos-
tic criteria and treatment guidelines, as well as establish-
ment of disease activity measures, will lead to earlier
recognition, appropriate treatment, improved rates of
inactive disease, possible alteration of the disease course
and improvement in patient outcomes.

Review criteria

A search for original English-language published
articles on PubMed was undertaken using the terms
“juvenile, pediatric and/or childhood spondyloarthritis”,
“enthesitis related arthritis”, “juvenile psoriatic
arthritis”, “classification”, “treatment”, “outcome”,

“imaging”, “TNF a« inhibitors”, “axial and/or peripheral

clinical imaging (especially use of MRI).

Conclusions

Juvenile SpA is characterized by peripheral arthritis and
enthesitis, and is distinct in its presentation compared

spondyloarthritis”, alone and in combination. We also
searched the reference lists of identified articles for
further relevant papers. Additional references related to

spondyloarthritis and other related topics were retrieved
from the author’s personal collection.
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