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KEY POINTS

� Juvenile spondyloarthritis (SpA) is distinct from other forms of childhood arthritis because
of the male predominance, later age of onset, and involvement of the entheses and axial
skeleton.

� Some forms of juvenile SpA are associated with psoriasis or bowel inflammation.

� Juvenile SpA is an immune-mediated inflammatory disease strongly linked to HLA-B27.

� The microbial environment is believed to play a role in SpA pathogenesis.

� Most children do not achieve remission off medication within 5 years of diagnosis.
INTRODUCTION

Spondyloarthritis (SpA) is an umbrella term for a group of heterogeneous conditions
occurring in adults and children, which differ from other types of inflammatory arthritis
in genetic predisposition, pathogenesis, and outcome. SpA is characterized by enthe-
sitis and other features listed in Box 1. These conditions are not associated with
rheumatoid factor (RF), the marker associated with adult rheumatoid arthritis and
the RF-positive polyarticular juvenile idiopathic arthritis (JIA) subset. Instead, they
are strongly associated with the presence of HLA-B27. SpA can involve the axial skel-
eton, which can lead to abnormal bone formation with eventual ankylosis of the spine,
resulting in substantial disability.
Nomenclature and classification for juvenile SpA is problematic for several reasons.

The current International League of Associations for Rheumatology (ILAR) classification
criteria of JIA doesnot recognizeSpAasadistinct entity.Most childhoodSpA in the ILAR
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Box 1

Features of juvenile spondyloarthritis

� Male predominance

� Lower extremity arthritis

� Tenderness at the insertion sites of tendons and ligaments into bone (enthesitis)

� Bowel inflammation

� Spine and sacroiliac joint inflammation

� Symptomatic anterior uveitis

� Psoriasis

� Dactylitis (sausage digits)

� HLA-B27 allele
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criteria is classified asenthesitis-related arthritis (ERA),with other SpApatients falling un-
der the categories of psoriatic arthritis (PsA) and undifferentiated arthritis (Box2). Amajor
limitation of the ILAR criteria is that they do not specifically recognize the presence of
axial disease. In addition, ERA and PsA are mutually exclusive; if patients have psoriasis
and fulfill criteria for ERA, they are considered to have undifferentiated arthritis.
Other conditions not specifically addressed by the ILAR classification that are

considered SpA include

� Inflammatory bowel disease (IBD)-related arthritis
� Reactive arthritis
� Juvenile ankylosing spondylitis (AS)
Box 2

International League of Associations for Rheumatology classification criteria

Enthesitis-related arthritis

Inclusion criteria
Arthritis and enthesitis, OR arthritis or enthesitis plus �2 of the following:
� Inflammatory lumbosacral pain or sacroiliac joint tenderness
� HLA-B27 positivity
� Onset of arthritis in a male patient older than 6 years
� Acute anterior uveitis
� First-degree relative with HLA-B27–associated disease

Exclusion criteria
� RF positivity �2 occasions at least 3 months apart
� Systemic JIA
� Personal history of or first-degree relative with psoriasis

Psoriatic arthritis

Inclusion criteria
Arthritis and psoriasis, OR arthritis and �2 of the following:
� Dactylitis (sausage digit [Fig. 1])
� Nail pitting or onycholysis (Fig. 2)
� First-degree relative with psoriasis

Exclusion criteria
� Arthritis in an HLA-B27–positive male patient hat started after age 6
� Personal or family history of HLA-B27–associated disease
� RF positivity �2 occasions at least 3 months apart
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Fig. 1. Dactylitis of the left second and third digits in a child with PsA. (Courtesy of J. Mehta,
MD, Children’s Hospital of Philadelphia, Philadelphia, PA.)
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PREVALENCE

The relative frequency of the various JIA categories varies by geographic region
(Fig. 3). In large parts of eastern and southern Asia,1,2 and in many indigenous North
American populations,3,4 SpA represents the most common form of childhood arthritis
and accounts for as many as one-third of JIA cases.
In 2 large North American JIA cohorts, ERA comprised 10% to 11%, PsA 6% to

11%, and undifferentiated JIA 1% to 2% of the total JIA patients.5,6
Fig. 2. Onycholysis. (Courtesy of Wikimedia commons. Available at: https://commons.
wikimedia.org/wiki/Category:Onycholysis#/media/File:Onycholysis.jpg.)
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Fig. 3. Relative frequency of JIA categories across geographic region. (Data from Refs.1,2,6,53–57)
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DEMOGRAPHICS
Age

Most SpA patients present in early adolescence, but this disease can be seen in children
as young as 5 years old. The mean age for ERA is 11.7 years and for PsA 8.9 years.5

Gender

Juvenile Spondyloarthritis is the only form of JIA that is male predominant.

Race and Ethnicity

There are few data on racial and ethnic differences for SpA.

MAJOR DIFFERENCES FROM ADULT SPONDYLOARTHRITIS

Unlike in adults with spondyloarthritis, axial involvement in jSpA is uncommon early in
the disease course, whereas peripheral disease is more common. Cardiovascular dis-
ease is less common than for adult-onset AS and is rarely severe. A minority of juvenile
AS patients have been found to have asymptomatic aortic regurgitation.7,8

WHEN TO CONSIDER JUVENILE SPONDYLOARTHRITIS

Juvenile SpA should be considered in adolescents with lower extremity arthritis and
enthesitis (tenderness at the insertion sites of tendons and ligaments) or inflammatory
back pain, in particular boys.
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HOW JUVENILE SPONDYLOARTHRITIS PRESENTS

The presentation of juvenile SpA is variable, often insidious, and may consist of com-
binations of the features listed in Box 1. Common presenting symptoms include a
sausage toe (dactylitis), swollen ankle, and/or enthesitis, and morning stiffness in
the lower back or affected joint(s).

Articular Manifestations

The most common arthritis pattern is asymmetric involvement of the joints of the lower
extremities, typically in an oligoarticular pattern (<5 joints). Ankle involvement is com-
mon. In some patients, foot pain is common, with 1 study from India reporting that half
the children presented with foot pain; another 25% developed it later in the disease
course.9 Foot arthritis most commonly involves the midfoot and tibiotalar joints, fol-
lowed by metatarsal and subtalar joints.
Axial involvement, primarily sacroilitis, has been found in 28% to 37% of chil-

dren.7,10 Features that should raise suspicion of sacroiliitis include

� Chronic back pain
� Morning stiffness in the back
� Back pain that improves with activity, does not improve with rest
� Back pain that causes nighttime awakening
� Alternating buttock pain
� Hip pain
� HLA-B27 positivity with elevated inflammatory markers
� Tenderness to palpation over the sacroiliac joints
� Positive flexion abduction and external rotation (FABER) test

In comparison with adults, children who eventually develop AS are much less
likely to have back pain and stiffness at presentation.11 In 1 study, back pain, the
FABER test, and buttock pain all had low positive predictive values for sacroiliitis
using edema on MRI fluid-sensitive sequences as the reference standard.12 Higher
active joint and tender enthesis counts at diagnosis,13 hip arthritis,10 elevated
C-reactive protein, and HLA-B27 positivity12 all have reported associations with
sacroiliitis. How best to diagnosis sacroiliitis remains controversial, with some phy-
sicians relying purely on physical examination whereas others believing that peri-
articular bone marrow edema on MRI (noncontrast) is important to confirm the
diagnosis.

Enthesitis

Inflammation where tendons and ligaments insert into bone is called enthesitis. It can
be observed in multiple categories of JIA (16% overall) but is most frequent in SpA,
where it occurs in 66% or more of patients7,14 (Fig. 4). Patients may have pain and
tenderness at the affected sites, sometimes with associated soft tissue swelling.
Fig. 5 shows some of the commonly examined entheses. To evaluate for enthesitis,
the examiner should press at the insertion site of the tendon or ligament with a thumb
to a pressure at which the nailbed blanches. Which entheses are examined and the
threshold for calling an enthesis tender tend to vary between physicians and institu-
tions. Sometimes localized swelling over the insertion site is notable on physical ex-
amination and can be misinterpreted as recurrent tendonitis (Fig. 6). Inflammation at
the entheses can sometimes be visualized using ultrasound with Power Doppler, tar-
getedMRI, or whole-bodyMRI (Fig. 7). In the Canadian ReACCh-Out (The Research In
Arthritis In Canadian Children Emphasizing Outcomes) cohort, 16% of patients had
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Fig. 4. Enthesitis is tenderness or inflammation at the insertion sites of tendons and liga-
ments. (From Wikimedia commons. Available at: https://en.wikipedia.org/wiki/Enthesitis#/
media/File:Joint.svg.)

Weiss & Colbert680

Do
entheseal tenderness at more than 1 location or on more than 1 occasion; approxi-
mately two-thirds of those patients had SpA.14 Accurate identification of enthesitis
is important because it has implications for JIA classification, which in turn has an
impact on treatment decisions and monitoring for comorbidities. In a multicenter
inception cohort, the proportion of children with enthesitis at diagnosis varied signifi-
cantly between 5 institutions; this finding is likely secondary to the lack of a standard
pediatric enthesitis examination.15 Enthesitis can be caused by injury or overuse in
addition to SpA, underscoring the importance of taking a complete history.

Common features of enthesitis in juvenile SpA7:
� Symmetric
� Persistent
� Multifocal, with 25% of subjects exhibiting 3 or more sites
� Involvement of multiple sites is associated with persistence
� May parallel peripheral arthritis disease activity5

� Most commonly involves Achilles tendon attachment, superior patella quadri-
ceps attachment, and lateral epicondyle of humerus

Extra-articular Manifestations

Several types of extra-articular manifestations occur in SpA, including anterior uveitis,
various skin manifestations, and bowel inflammation. The uveitis differs from that
associated with oligoarticular JIA or polyarticular JIA in that it typically has an acute,
painful onset associated with conjunctival injection and photophobia. It is usually uni-
lateral and nonscarring.
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Fig. 5. Entheses commonly examined by pediatric rheumatologists. Sites include insertions of
the following: supraspinatus on greater tuberosity of humerus, common extensor tendon on
the lateral epicondyle of humerus, common flexor tendon on medial epicondyle of
humerus, greater trochanter quadriceps at superior patella, patellar ligament at inferior
patella, Achilles tendon, and plantar fascia at the calcaneus. (From Nikita E. Osteoarchaeo-
logy: A guide to the macroscopic study of human skeletal remains. 1st edition. Philadelphia:
Elsevier; 2017. p. 1–75; with permission.)
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Bowel Inflammation

The presence of any of the clinical features listed in Box 3 should raise suspicion of
bowel inflammation. Both overt and subclinical gastrointestinal inflammation are com-
mon in juvenile SpA. If bowel disease is suspected, fecal calprotectin, a surrogate
marker for intestinal inflammation, is a good screening test.
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Fig. 6. Enthesitis at the Achilles tendon. Localized swelling over the right Achilles
tendon insertion on the calcaneus of a 19-year-old HLA-B27–positive man. (Courtesy
of Dr Carolos Rose, AI DuPont Hopsital for Children, Wilmington, DE; and From Ramana-
than, Srinivasalu H, Colbert RA. Update on juvenile spondyloarthritis. Rheum Dis Clin
North Am 2013;39(4):767.)

Fig. 7. A 14-year-old boy with lower back pain. (A) Coronal T2-weighted fat-saturated im-
age of the pelvis demonstrates bilateral hip effusions (solid arrows) with suggestion of sy-
novitis (dashed arrow). There is edema within the anterior superior and anterior inferior
aspects of the L5 vertebral body indicative of inflammation of the spinal entheses (arrow-
heads). (B) Coronal oblique short tau inversion recovery image of the sacroiliac joints dem-
onstrates marrow edema within the subchondral bone in both sacroiliac joints (arrows).
Marrow edema within the L5 vertebral body is demonstrated (arrowheads). (C) Axial T2-
weighted fat-saturated image of the sacroiliac joints demonstrates subchondral marrow
edema (arrows). (D) Coronal oblique T1-weighted image of the sacroiliac joints demon-
strates an erosion within the ilium on the right (arrow). There is corresponding decreased
T1 signal intensity within the anterior inferior aspect of L5 (arrowhead) in the region of
edema as depicted in (A). (Courtesy of Nancy A. Chauvin, MD, Children’s Hospital of Phila-
delphia, Philadelphia, PA.)
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Box 3

Features that should raise suspicion of bowel inflammation

� Poor linear growth

� Poor weight gain

� Anemia

� Hypoalbuminemia

� Abdominal pain

� Diarrhea

� Bloody stools

� Family history of IBD
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Although the prevalence of subclinical gastrointestinal inflammation is common in
adults with SpA, there are no available population-based estimates for this feature
in juvenile SpA. In a cross-sectional study of children with SpA, other JIA category
controls, and healthy controls, a greater proportion of children with SpA had elevated
fecal calprotectin (67% vs 18% and 17%, respectively).16 Five children with elevated
fecal calprotectin (4 of whom had SpA) in that study subsequently underwent mag-
netic resonance enterography. Three of 5 children had findings highly suggestive of
IBD17 and the incidence of IBD in JIA was 1.31/1000 person years; of the 11 children
who developed IBD, 4 had SpA (ERA or PsA).18

Skin Involvement

Skin and mucocutaneous manifestations are associated with the following SpA
types: reactive arthritis, IBD-associated arthritis, and PsA. SpA-associated reac-
tive arthritis includes those triggered by enteropathic or urogenital infections (Yer-
sinia, Salmonella, Shigella, Campylobacter, and Chlamydia). Mucocutaneous
findings associated with reactive arthritis include oral ulcers, urethritis, cervicitis,
circinate balanitis, and keratoderma blennorrhagicum. With IBD-associated SpA,
patients can develop oral ulcers, erythema nodosum, and pyoderma gangreno-
sum; psoriatic lesions can be subtle and be mistaken for eczema, appearing as
mild scaling plaques at the hairline, behind the ears, around the umbilicus, and
in the intergluteal crease as well as at other sites. Nail changes, including pits,
onycholysis, and/or horizontal ridging, are found in most children with PsA.
Among children who fulfill criteria for PsA, there are 2 peaks for age of onset, 1
at approximately age 2 years to 4 years and the other in mid to late childhood,
with the latter resembling adult PsA.19 For both groups, joint involvement
commonly includes dactylitis and an oligoarthritis pattern. SpA is more commonly
associated with the older onset group, which has a lower female predominance
(50% vs 76%), lower antinuclear antibody (ANA) positivity, and higher frequency
of enthesitis (57% vs 22%) and axial involvement (26% vs 10%).19
ATYPICAL PRESENTATIONS OF SPONDYLOARTHRITIS

Although children with IBD-associated SpA can present with arthritis before gastroin-
testinal symptoms, most have gastrointestinal symptoms months or years before they
develop arthritis. Approximately half the children with SpA associated with psoriasis
present with skin disease before they develop arthritis.
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DIFFERENTIAL DIAGNOSIS OR MIMICS

Because SpA is more common in male adolescents who often participate in sports,
some orthopedic conditions, especially osteochondrosis and apophysitis, may be
difficult to differentiate from the enthesopathy associated with SpA. These include
Sever disease (calcaneus), Osgood-Schlatter disease (tibial tuberosity), and Sind-
ing-Larsen–Johansson syndrome (inferior pole of patella) (all discussed in Jennifer
E. Weiss and Jennifer N. Stinson’s article, “Pediatric Pain Syndromes and Non-
inflammatory Musculoskeletal Pain,” in this issue). Exercise-related tendonitis may
also resemble the tendinopathy seen in SpA. Persistent symptoms that fail to respond
to standard conservative measures may therefore warrant an evaluation by a pediatric
rheumatologist.
The pattern of back pain associatedwith SpA can helpwith differentiating it fromother

causes of back pain. Similar to other types of JIA, joint pain typically worsens with rest
and is associated with morning stiffness. Other causes of back pain that should be
considered, especially in young children, include infection; tumor; other inflammatory
problems, such as chronic nonbacterial osteomyelitis (see Yongdong Zhao and Polly
J. Ferguson’s article, “Chronic Nonbacterial Osteomyelitis and Chronic Recurrent
Multifocal Osteomyelitis in Children,” in this issue); and overuse, injury, or mechanical
problems (see Jennifer E. Weiss and Jennifer N. Stinson’s article, “Pediatric Pain
Syndromes and Non-inflammatory Musculoskeletal Pain,” in this issue). If pain is wide-
spread and disproportionate to examination findings, amplified musculoskeletal pain
syndromes should beconsidered (seeJennifer E.Weiss andJenniferN.Stinson’s article,
“Pediatric Pain Syndromes and Non-inflammatory Musculoskeletal Pain,” in this issue).

ETIOLOGY AND PATHOGENESIS
Etiology

Juvenile SpA is an immune-mediated inflammatory disease that develops as a conse-
quence of inherited genetic variants combined with environmental exposures. As dis-
cussed previously, HLA-B27, encoded in the major histocompatibility complex (MHC),
is a strong genetic risk factor for SpA, which is most striking in AS, where the fre-
quency of HLA-B27 is close to 90% compared with 6% to 8% in unaffected individ-
uals. Beyond HLA-B27, understanding of genetic susceptibility relies largely on
genome-wide association studies of AS, where more than 110 common genetic var-
iants outside the MHC have been implicated.20,21 In most cases, the pathogenic var-
iants and how they influence immune or inflammatory pathways remains to be
determined. Other forms of SpA, such as PsA. exhibit overlapping risk gene profiles
with AS.22 There is a tendency for sharing of risk loci among seropositive (RF-positive)
diseases and among seronegative arthritides but not between the groups.23

Studies of known AS risk genes as candidates for susceptibility to ERA are limited.
Although HLA-B27 is clearly associated with juvenile SpA, quantitating its relationship
with ERA and PsA is confounded by its use as a classification criterion: its presence is
either an inclusion criterion (for ERA) or an exclusion criterion (for PsA).
Comparison of the HLA region among the various types of JIA has shown much

higher correlations among oligoarticular (persistent and extended) JIA and RF-
negative polyarticular JIA than between these types and SpA. These studies support
the concept that juvenile SpA is different from other forms of JIA.

Pathogenesis

Understanding the genetic underpinnings of SpA susceptibility has increased the ability
to establish links between genetic variants and pathogenic mechanisms. Historically,
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treatment strategies for AS and related forms of SpA were largely empirical, although
there was a strong rationale for the use of a tumor necrosis factor inhibitor (TNFi) based
on overexpression of this cytokine in sacroiliac and peripheral joints from subjects with
AS24 and juvenile SpA,25 respectively. Newer approaches have been developed based
on a data emerging from animal models, translational studies, and genetics, including
mechanisms that are related to aberrant features of HLA-B27.26

The genes encoding HLA antigens are divided into 3 classes (I, II, and III). The main
HLA class I genes are further subdivided into HLA-A, HLA-B, and HLA-C, which vary
widely among the population. The proteins encoded by these genes are expressed on
the surfaces of most human cells, and their function is to bind various small protein
fragments (peptides) and present them to receptors on a certain kind of T-lymphocyte
(CD81). The peptides usually come from within the cells and may be of foreign origin
(for example, from a virus or bacterium) or self-origin (for example, normal proteins
that are being broken down). If the CD81 T cell recognizes the peptide as foreign, it
releases cytotoxins that can kill the infected cell.
It was discovered that different alleles of HLA genes coded for HLA proteins that

could bind only certain peptides. This discovery led to the idea that 1 or more HLA-
B27-bound peptides might be arthritogenic, resulting in the development of autoreac-
tive CD81 T cells. Subsequent discoveries that HLA-B27 can misfold and generate
stress responses and form an unusual dimer structure on the cell surface led to novel
mechanistic hypotheses.27 Importantly, these aberrant properties of HLA-B27 are
linked to increased production of interleukin (IL)-23 and/or IL-17. Sufficient protein
misfolding can cause a stress response, which promotes IL-23 production.28 This
IL-23 production, as well as the cell-surface dimers of HLA-B27 themselves, can in
turn activate certain T cells that secrete IL-17 (Th17 T cells). Mouse models of enthe-
sitis and axial arthritis support the participation of IL-17, IL-23, and IL-22 in pathogen-
esis. Detailed mechanisms of these interactions have not been fully elucidated in
experimental models or validated in humans with disease.
A relationship between the microbial environment and SpA has been recognized for

some time, based in part on the high frequency of gut inflammation. Development of
SpA in HLA-B27 transgenic rats is entirely dependent on commensal gut bacteria,29,30

suggesting that HLA-B27 might be exerting some of its effect by altering microbiota.31

The development of culture-independent methods to catalog microbiota has led to a
series of studies describing differences in subjects with SpA. In ERA, altered fecal
microbiota have been noted.32 A subsequent study of stool metabolites suggested
that reduced metabolic diversity in ERA accompanied loss of bacterial diversity in
the disease state. Dysbiosis has also been found in biopsies from the terminal ileum
of patients with AS,33 where species diversity was increased within certain genera,
and decreased within others. These studies provide an important proof of concept
but need to be replicated in larger populations. Altered gut microbiota have also
been reported in adults with PsA34 and reactive arthritis.35 Although HLA-B27 can
play a role in altering gut microbiota,36 the relationship is complex and likely depends
on existing microbes and other genetic factors.37
LABORATORY AND IMAGING STUDIES FOR DIAGNOSIS AND CARE

There are no diagnostic tests for juvenile SpA. Although HLA-B27 is found in 60% to
70% of patients with juvenile SpA,7,13 and may be even more frequent in those with
juvenile AS, it is found in 6% to 8% of unaffected individuals. Markers associated
with other types of JIA (RF and ANA) are not helpful in screening for juvenile SpA.
Routine screening laboratory studies of CBC, chemistry panel, urinalysis,
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sedimentation rate, and C-reactive protein are normal in most patients, although some
have elevated acute-phase reactants or anemia that may represent chronic disease. If
acute-phase reactants are markedly elevated, and/or anemia is persistent, then IBD
should be considered, and screening with the fecal calprotectin test should be
performed.
Imaging can be helpful for evaluating and monitoring juvenile SpA. Radiographs are

often normal initially but can show changes in the sacroiliac and other affected joints,
and at entheseal insertion sites, over time with incomplete control of disease. Ultra-
sound and MRI are more sensitive and can be useful for evaluating enthesitis and pe-
ripheral joint involvement. MRI findings include bone marrow and soft tissue edema,
synovitis, effusions, and bursitis (see Fig. 7). It is important that the radiologist who in-
terprets the scans be familiar with the normal edema-like changes found in the feet of
healthy children, whichmay represent residual hematopoietic marrow.38 MRI is helpful
for evaluating sacroiliac and spine involvement and for differentiating juvenile SpA
from infection, malignancy, and orthopedic conditions.
HOW JUVENILE SPONDYLOARTHRITIS IS TREATED

It is not recommended that primary care providers initiate treatment of juvenile SpA,
other than with nonsteroidal anti-inflammatory drugs (NSAIDs), prior to discussion
or consultation with a rheumatologist. Current recommendations for the treatment
of peripheral arthritis in juvenile SpA are similar to recommendations for other cate-
gories of JIA, as established by the American College of Rheumatology.39 Treatment
is primarily determined based on the number of active joints and the presence or
absence of sacroiliitis. Treatment options include

� Four or fewer active joints: NSAIDs, glucocorticoid joint injections, and/or
methotrexate

� Five or more active joints: NSAIDs and/or methotrexate as initial therapy
� Sacroiliitis: NSAIDs. If patients are symptomatic despite NSAIDs, therapy should
be escalated to include a TNFi biologic.39 First-line therapies for peripheral
arthritis, such as methotrexate, are not effective for this particular disease
manifestation.40

Adalimumab and etanercept have both been evaluated in randomized controlled tri-
als that included children with juvenile SpA.41,42 These studies also included children
with polyarticular or extended oligoarticular JIA and thus are difficult to interpret and
generalize to all forms of juvenile SpA. Adalimumab significantly reduced the active
joint count at 12 weeks, with sustained improvement through week 52.41 In the etaner-
cept trial, during the open-label period (phase 1), a significant decrease in all measures
of disease activity was observed.42 In phase 2 (randomized withdrawal), there was a
35% reduction in the risk of flare in the group treated with etanercept versus placebo.
In a retrospective comparative effectiveness study of an inception cohort of 217 chil-
dren with SpA from 5 institutions, over the first year after diagnosis the use of TNFi
therapy was associated with decreased disease activity and patient-reported pain
compared with no TNFi.43 The magnitude of estimated effect on all clinical outcomes
evaluated, except enthesitis, was greater in those treated with TNFi therapy versus a
disease-modifying agent, such as methotrexate.
The American College of Rheumatology also published guidelines for the treatment

of adults with AS and nonradiographic axial SpA.44 Although these recommendations
were not intended for children, in certain circumstances (such as for adolescents) they
may be helpful. Furthermore, pediatric rheumatologists frequently follow children until
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age 21. In adults with AS, a TNFi is recommended if symptoms persist despite therapy
with an NSAID. Adjunct physical therapy is also recommended. In adults with nonra-
diographic axial SpA, a TNFi is conditionally recommended if NSAIDs are ineffective.
Given the evidence for involvement of IL-17 in the pathogenesis of SpA, trials of an

IL-17 inhibitor secukinumab were conducted in adults,45–47 resulting in recent regula-
tory agency approval for treatment of adults with PsA and AS. A study of secukinumab
is currently under way in children with PsA and ERA (ClinicalTrials.gov identifier
NCT03031782).

WHAT IS THE PROGNOSIS FOR JUVENILE SPONDYLOARTHRITIS?

Recent cross-sectional and longitudinal studies have shown that there is opportunity
to improve the care and outcomes of these children.

� Fewer than 20% of children and adolescents with SpA achieve remission within
5 years of diagnosis.48,49

� In a study of 118 children followed for 4 years in the German Spondyloarthritis
Inception Cohort, 85% of children had at least 1 period of remission off medica-
tion, but only 46% achieved remission off medication for longer than 1 year.50
� Of those who attained remission on and off medication at least once, 38% and
32% subsequently flared, respectively.

� At the end of the 4-year follow-up period, 57% of patients had active disease
� In a retrospective study of 72 Turkish children, higher body mass index (�85th
percentile) and ankle involvement were associated with failure to achieve inactive
disease at 1 year.51

Several factors have been identified that are associated with poorer prognosis,
including increased body mass index, ankle arthritis, hip arthritis, sacroilitis, enthesitis,
and HLA-B27.51,52 It remains unclear which children with SpA will develop severe axial
disease leading to abnormal bone formation and ankylosis. Additional long-term
outcome studies for this and other complications are needed.
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