Recognition and treatment of juvenile-onset spondyloarthritis
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Purpose of review

The purpose of this review is to discuss the classification,
diagnosis and management of juvenile-onset
spondyloarthritis.

Recent findings

There have been changes in the classification criteria for
juvenile-onset spondyloarthritis and magnetic resonance
imaging has allowed for earlier detection of disease.
Additionally, tumor necrosis factor-o blockers have been
shown to be effective in the treatment of ankylosing
spondylitis. There is evidence to suggest that early
treatment may lead to better response. A high percentage of
patients with enthesitis-related arthritis progress to develop
ankylosing spondylitis within 10 years after presentation.
Patients with juvenile-onset ankylosing spondylitis appear
to have poorer functional outcomes.

Summary

Juvenile-onset spondyloarthritis has variable clinical
features that may lead to significant impairments. Improved
classification criteria exist, but better techniques that are
more sensitive are needed to diagnose disease earlier. New
therapies appear to improve outcomes, but randomized
controlled trials are needed in this population of patients.
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Abbreviations

AAU acute anterior uveitis
BASDAI Bath Ankylosing Spondylitis Disease Activity Index
DMARD disease-modifying anti-rheumatic drug

ERA enthesitis-related arthritis

ESSG European Spondyloarthropathy Study Group

HLA human leukocyte antigen

IBD inflammatory bowel disease

ILAR International League of Associations for Rheumatology
JIA juvenile idiopathic arthritis

MRI magnetic resonance imaging

SEA seronegative enthesopathy and arthropathy

TNF tumor necrosis factor
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Introduction

The juvenile-onset spondyloarthritides, like their adult
counterparts, are a group of human leukocyte antigen
(HLA) B27 associated disorders. Unlike the adult form, in
which inflammatory low back pain is the predominant
clinical symptom, the juvenile form has peripheral enthe-
sitis and arthritis (predominantly of the lower extremi-
ties) as its main clinical features. Factors that relate to the
clinical expression of spondyloarthritis include genetic
background, race, and ethnicity, age at onset, sex and
microorganisms. Classification and diagnosis of the juven-
ile-onset spondyloarthritides is complex. Patients might
initially present meeting criteria for other childhood
arthritides. The classification criteria have been revised
several times over the past several years. In addition, the
diagnosis of juvenile-onset ankylosing spondylitis relies
on the same criteria as its adult counterpart. The modified
New York criteria require both clinical features and
bilateral grade 2 sacroiliitis or unilateral grade 3 or 4 on
plain radiographs to meet definitive criteria for ankylos-
ing spondylitis [1]. The inherent difficulty is the low
sensitivity of plain film radiography especially early in
the disease. Treatment of the disease is based on scarce
evidence performed in pediatric populations. Multiple
randomized controlled clinical trials have been per-
formed in the adult ankylosing spondylitis population.
It is inferred that children with juvenile-onset spondy-
loarthritis and juvenile-onset ankylosing spondylitis will
respond similarly and case—controlled studies support
this concept.

Classification

The juvenile-onset spondyloarthritides are a group of
diseases that are associated with the HLLA-B27 allele
and begin at 16 years of age or younger. They are
predominately characterized by arthritis and enthesitis.
The arthritis is more commonly in the lower limbs and
usually asymmetric. Both undifferentiated and differen-
tiated forms are recognized.

They are classified either as the enthesitis-related arthri-
tis (ERA) subgroup of juvenile idiopathic arthritis (JTA)
from the International League of Associations for Rheu-
matology (ILAR) or by the European Spondyloarthro-
pathy Study Group (ESSG) classification criteria as is
used in adults (Table 1).

Revisions to the ILLAR classification of JIA were made for
a second time in 2004 [2]. The revision was performed
to better define homogencous, mutually exclusive
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categories of idiopathic childhood arthritis based on
clinical and laboratory manifestations that could be used
for research purposes. The newer classification criteria
define patients as having ERA if they have arthritis or
enthesitis in addition to two of the following: the pre-
sence of or a history of sacroiliac joint tenderness or
inflammatory lumbosacral pain; the presence of HLLA-
B27 antigen; onset of arthritis in a male patient older than
6 years of age; acute anterior uveitis (AAU); history of
ankylosing spondylitis, ERA, sacroiliitis with inflamma-
tory bowel disease (IBD), reactive arthritis, or AAU in a
first-degree relative. Exclusions are psoriasis or history of
psoriasis in the patient or first-degree relative; the pre-
sence of [gM rheumatoid factor on at least two occasions
3 months apart, and the presence of systemic JIA.

The ESSG criteria require inflammatory back pain or
synovitis in addition to one of the following: family
history, psoriasis, IBD, urethritis, cervicitis, acute diar-
rhea, alternating buttock pain, enthesopathy, or sacroi-
liitis. There are no exclusions for the ESSG criteria. They
are inclusive of psoriatic arthritis, reactive arthritis and
IBD, all of which are excluded by the ILAR classification

criteria thereby being more inclusive of other subgroups.

The undifferentiated forms include those patients meet-
ing ESSG or Amor criteria or seronegative enthesopathy
and arthropathy (SEA) syndrome. The ESSG and Amor
criteria have been validated in juvenile-onset disease
[3,4]. It was found that these performed well at dis-
tinguishing juvenile spondyloarthritis from other forms
of juvenile idiopathic arthritis but did poorly at dividing
the undifferentiated spondyloarthritides from the
broader group of spondyloarthritis. The ESSG criteria
were developed for adults with inflammatory back pain,
but inflammatory back pain has low sensitivity in children
and the more common manifestation, enthesitis, is only a
minor criterion by the ESSG classification system.
Because of these difficulties with the classification, Bur-
gos-Vargas er al. [S] recommended either deleting the
family history of psoriasis as an exclusion criterion or
maintaining psoriatic arthritis as an exclusion criterion
but then demand HILA-B27 absence and no clinical
manifestations of spondyloarthritis. A study was done
to assess the adequacy of various classification criteria
[6]. The authors compared ESSG, Amor, Garmisch-
Partenkirchen, SEA syndrome, and atypical spondyloar-
thritides classification criteria. They reported that none
were sufficient for the classification of juvenile-onset
spondyloarthritis and illustrated the need for a new set
of criteria with both high specificity and better sensitivity
so that earlier disease may be recognized. The most
recent classification criteria are those of the ILAR group.

Patients are included in the ILAR classification system
with SEA syndrome. This syndrome occurs predominantly

in HLA-B27 positive boys in late childhood who present
with peripheral arthropathy and enthesopathy with a
negative IgM rheumatoid factor and antinuclear anti-
bodies. A portion of patients with SEA syndrome progress
to ankylosing spondylitis or related spondyloarthritides.

Differentiated spondyloarthritis includes ankylosing spon-
dylitis, reactive arthritis, arthropathy associated with IBD,
and that associated with psoriasis. Psoriatic arthritis, how-
ever, is a separate category within the JIA classification
scheme, unlike the adult spondyloarthritides. SEA syn-
drome can progress to ankylosing spondylitis. The pattern
of symptoms, however, is very different from the adult
form of the disease. The appearance of sacroiliac joint and
spinal disease in this form of ankylosing spondylitis usually
takes 5—10 years after initial symptom presentation [7,8].
Therefore, a definite diagnosis can take several years
leading to a delay in diagnosis. The SEA syndrome may
be self-limited, or differentiate to ankylosing tarsitis, psor-
1atic, reactive arthritis or the IBD-related arthritides [8].
Studies suggest that persistent, severe disease of at least
five joints in the first year of disease is a risk factor for
progression to ankylosing spondylitis [9]. There appears to
be a second subset of patients who develop juvenile- onset
ankylosing spondylitis. Burgos-Vargas e /. [10] described
this cohort in a case—control study in which they noted
that in addition to the patients with SEA syndrome who
progressed to ankylosing spondylitis, there was a subset
of patients who had axial symptoms initially. In addition,
they manifested radiographic changes earlier than those
with the initial SEA syndrome. These patients appeared
more like patients with adult-onset ankylosing spondy-
litis, and although less common, these patients are more
likely to get a diagnosis earlier.

Diagnosis

In order to effectively treat and follow the spondyloar-
thritides, a confirmatory diagnosis needs to be made.
Even in the adult form of the disecase, there is a delay
of 5-10 years between the first symptoms of the disease
and actual diagnosis [11]. This is due, in part, to a low
awareness among the non-rheumatologic community.
The definitive diagnosis is still made using the modified
New York criteria that rely on radiographic findings of
sacroiliitis by plain radiography. Radiographic sacroiliitis
may be a relatively late finding after the first symptoms
appear. It has been argued that a diagnosis should be
made in the pre-radiographic stage without the essential
radiographic findings, where these may rather be a
measure of disease severity or chronicity [12]. Magnetic
resonance imaging (MRI) has increased sensitivity for
sacroiliitis as compared with plain film radiography. In a
prospective study of 185 children, MRI was found to be
significantly more sensitive for detecting sacroiliitis than
radiography [13]. In addition, there is no radiation
exposure. Limitations to this imaging technique include
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Table 1 Classification criteria for spondyloarthritides

ILAR classification for JIA sub-category
enthesitis-related arthritis®

ESSG criteria for spondyloarthritis

Modified Amor criteria for spondyloarthritis

Includes undifferentiated SEA syndrome
and differentiated spondyloarthritis
except psoriatic arthritis

Arthritis or enthesitis with at least
2 of the following:

The presence of or a history of sacroiliac
joint tenderness or inflammatory
lumbosacral pain.
The presence of HLA-B27 Antigen
Onset of arthritis in a male over 6 years of age
Acute (symptomatic) anterior uveitis (AAU)

History of ankylosing spondylitis, enthesitis-
related arthritis, sacroiliitis with IBD,
Reiter's syndrome, or AAU in a
first-degree relative

Exclusion criteria
Psoriasis or a history of psoriasis in the

Inflammatory spinal pain or synovitis,
asymmetric or predominantly
lower limbs and one or more
of the following:

Positive family history

Psoriasis

Inflammatory bowel disease

Urethritis, cervicitis, or acute diarrhea
within one month before arthritis

Buttock pain alternating between
right and left gluteal areas

Enthesopathy
Sacroiliitis

Diagnosis of spondyloarthritis if 6 or
more points are accrued

Inflammatory back pain (1 point)

Unilateral buttock pain (2 points)
Alternating buttock pain (2 points)
Enthesitis (2 points)

Peripheral arthritis (2 points)

Dactylitis (2 points)
AAU (2 points)

patient or in a first-degree relative
IgM rheumatoid factor

Presence of systemic JIA

HLA-B27 positivity of family history of
spondyloarthritis (2 points)

Good response to nonsteroidal
anti-inflammatory drugs (2 points)

ILAR, International League of Associations for Rheumatology; JIA, juvenile idiopathic arthritis; ESSG, European Spondyloarthropathy Study Group;
SEA, seronegative enthesopathy and arthropathy; HLA, human leukocyte antigen.
2 Other sub-categories within JIA include systemic arthritis, oligoarthritis, polyarthritis (RF negative), psoriatic arthritis, undifferentiated arthritis (arthritis

that fulfils criteria in no category or in two or more categories).

cost and access. Bollow ¢7 /. [14] studied 130 children
with joint complaint to ascertain the frequency and
determinants of sacroiliac joint involvement in spondy-
loarthritis. They found acute sacroiliitis without chronic
changes was only detected by MRI. MRI was also more
sensitive in detecting chronic changes. Those subjects
with acute sacroiliitis by MRI were also noted to have
significantly longer disease duration, higher C-reactive
protein and more back pain on a visual analogue scale. In
early-onset disease, the delay in diagnosis may be due to
all of the above and because only a portion of patients
progress on to the differentiated form with axial disease.
This progression has a 5—10-year delay to presentation.
Differentiating early-onset spondyloarthritis from JIA
may be difficult because of the classification criteria
and because of the different stages of disease in spondy-
loarthritis. In the early stages, juvenile-onset spondyloar-
thritis might actually meet criteria for JIA. This is
because early on, there are recurrent bouts of peripheral
arthritis and enthesitis with a lack of axial disease. In
comparing these two groups of patients it was found that
there were certain early clinical characteristics that dif-
ferentiated the two diseases and supported the diagnosis
of early-onset spondyloarthritis within the first year of
symptoms. Those included the presence of enthesopathy
and tarsal disease in children who have lower, but not
upper, extremity arthritis [9]. Prieur e7 a/. [3] prospec-
tively assessed 310 consecutive patients for their rheu-
matic complaint to determine the sensitivity and

specificity of different signs of spondyloarthritis. The
study found that the sensitivity was 84% and 69.7%
and the specificity was 96.1% and 92.2% for the Amor
and ESSG criteria respectively.

Clinical manifestations

Peripheral enthesitis and arthritis are the major clinical
features in the juvenile-onset spondyloarthritides. In
addition to these manifestations some patients will also
have involvement of the spinal and sacroiliac joints. The
arthritis of early-onset spondyloarthritis is most com-
monly of the lower extremity. At presentation, there is
usually an asymmetric monoarthritis or oligoarthritis.
The clinical course of the arthritis is variable. There
may be a single episode of monoarthritis that resolves or
the development of a symmetric polyarthritis with joint
destruction [15°°]. AAU is a common extra-articular
manifestation that occurs in juvenile-onset spondyloar-
thritis, but it occurs in less than 27% of patients [16].
Subclinical IBD may occur in juvenile-onset spondyloar-
thritis like it does in adults. Other manifestations are
much less common but may include cardiac involvement

(conduction disease, valvular disease) and pulmonary
disease [17,18].

Management and treatment

As with all chronic diseases affecting children, spondy-
loarthritis is best managed by a multidisciplinary team.
Care might become challenging in the adolescent years
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when compliance can become an issue. The importance
of a transitional care program has been demonstrated by
Shaw ¢z a/. [19] in a cohort of patients with JIA. The basis
for the treatment of spondyloarthritis stems from
expert guidelines and evidence-based medicine. The
expert guidelines come from the ASAS (Assessment in
Ankylosing Spondylitis International Working group)
statement and the subsequent update
[20°°,21]. These guidelines, however, refer specifically
to patients with a definitive diagnosis of ankylosing
spondylitis, and do not make definitive statements on
the wider spondyloarthritis category. In addition, these
are not specific to the pediatric population. To date,
there is no consensus statement for the pediatric
groups. The updated guidelines focus on the use of
anti-tumor necrosis factor (TNF)-a agents in patients
with ankylosing spondylitis. The recommendations are
the following: a definitive diagnosis of ankylosing
spondylitis should be made; sustained disease activity
for >4 weeks with a Bath Ankylosing Spondylitis Dis-
ease Activity Index (BASDAI) >4 on a scale of 0-10;
failure of at least two nonsteroidal anti-inflammatory
drugs (NSAIDs) during a 3-month period, and failure of
intra-articular steroids and sulfasalazine if peripheral
features predominate. In addition, it is recommended
that monitoring while on anti-TNF-a therapy should
include the following: the BASDAI and expert opinion.
If patients are non-responders, change in or cessation of
therapy should be considered at 6—12 weeks. Response
was defined as improvement by 50% or 2 points (on a
scale of 0—10) for the BASDAI and an expert opinion of
continuing therapy.

consensus

Unlike adult subjects with spondyloarthritis, the juvenile
cohort has a greater amount of peripheral enthesopathy.
This enthesopathy is usually refractory to traditional
disease-modifying anti-rheumatic drugs (DMARDs).

In an open-label pilot study, 10 subjects with juvenile
spondyloarthritis (meeting the criteria for ERA) were
studied with anti-T'NF-a therapy (either etanercept or
infliximab) after failing NSAIDs and DMARDs. All
participants demonstrated improvement as evidenced
by a reduction in their active joint count, tender entheseal
count, markers of inflammation, C-HAQ scores, and
concomitant anti-rheumatic medications. The response
was sustained in all subjects at 1 year [22°]. Another study
[23] examined the long-term efficacy of etanercept in
treating patients with ERA refractory to DMARDs. This
was an open-label trial in eight subjects. Within 2 months,
there was significant improvement in active joint count,
hemoglobin, and erythrocyte sedimentation rate. These
results were sustained through the 2 years of the trial. In
the adult studies, patients who are younger in age with
shorter disease duration appear to respond better to anti-
TNF-a therapy [24].

Prognosis and outcomes

Unfortunately, there are few data on the prognosis
of juvenile spondyloarthritis especially in the era of
biologic agents. With respect to the undifferentia-
ted spondyloarthritis (or SEA syndrome) 50-75% of
patients progress to juvenile-onset ankylosing spondy-
litis by 5-11 years after initial presentation [25,26].
Rudwaleit ez a/. [24] found that pain, both axial and at
peripheral sites, was the most common symptom in
juvenile spondyloarthritis. They reported that it was
also closely related to disease activity. Interestingly,
pain at peripheral sites increased with physical activity
compared with lumbar pain that increased with rest.
In another study, female participants with juvenile
ankylosing spondylitis were found to have higher Child-
hood Health Assessment Questionnaire scores than
those with other arthritis subtypes after 7 years [27].
Hip joint involvement appears to be closely related
to poorer prognosis [28]. A Norwegian study [29] pro-
spectively looked at predictors of disability in patients
with juvenile rtheumatoid arthritis and juvenile spondy-
loarthritis compared with healthy controls. Although
health status and disease activity improved over time,
patients with a diagnosis of SEA syndrome, juvenile
ankylosing spondylitis, and rheumatoid factor-positive
polyarthritis had poorer health than the other subtypes.
Of note, in this study only seven of 197 subjects had
spondyloarthritis. In a prior Norwegian study, Flato
et al. [30] found that about 40% of children with juvenile
spondyloarthritis develop functional disability after
10-15 years. Recently, a cross-sectional study com-
pared functional outcomes in juvenile-onset ankylos-
ing spondylitis patients (#=326) with adult-onset
patients (7=2021). A postal survey identifying clinical
features, demographics and functional outcomes as
assessed by Bath Ankylosing Spondylitis Functional
Index was used. The study found that, in addition to a
significantly increased delay to diagnosis in the early-
onset cohort, the early-onset ankylosing spondylitis
participants also had significantly worse functional out-
comes [31].

Conclusion

Improved classification criteria specific to juvenile-onset
spondyloarthritis are needed to help more accurately
determine what disease a patient has and therefore target
treatments appropriately. We have sensitive tools to
diagnose disease by imaging, but these tools are expens-
ive and not necessarily helpful in the early stages of
disease. It is not, however, part of the diagnostic criteria
at this point. As we continue to learn more about the
genetics and pathophysiology of this disease, we will
have a better understanding of its relation to and
distinction from the adult forms. With new and improv-
ing therapies, we continue to change the course of
spondyloarthritis.
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