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FIGURE 1

Right ankle swelling
in a seven-year-old
girl with oligoarticular
juvenile idiopathic
arthritis

JUVENILE IDIOPATHIC
ARTHRITIS (JIA),
FORMERLY REFERRED TO
AS JUVENILE CHRONIC
arthritis or juvenile rheumatoid arthritis,
is the most common rheumatic disease
of childhood. It affects approximately
1-4 per 1,000 children under the age of
16.! Girls are more commonly affected
than boys in an overall ratio of
approximately 3:2 but the ratio varies
significantly between JIA subtypes.
It is a heterogeneous condition ranging
from insidious arthritis affecting only
one to two joints to florid and life-
threatening systemic onset arthritis
(previously called Still’s disease).

While the exact aetiology is not
entirely understood, the disease is likely
to be caused by a combination of
genetic and environmental factors.?
Around 10-20% of patients have
associated uveitis and this is a major
cause of long-term morbidity.®
Prompt diagnosis and initiation of
treatment is important to minimise
permanent complications of chronic

arthritis. Coordinated, multidisciplinary
care is required to achieve optimal
outcomes.

GPs play a vital role in the
identification and ongoing care of
children and adolescents with JIA.

DIAGNOSIS

Classification criteria

The International League of Associations
for Rheumatology (ILAR) classification
is the most widely used and accepted
classification system for JIA.# Arthritis is
defined as swelling within a joint, or
limitation in the range of motion with
joint pain or tenderness. JIA is arthritis of
at least six weeks’ duration with onset of
disease before the age of 16, observed
by a physician, that is not the result of a
primarily mechanical disorder or any
other identifiable cause.

JIA is a clinical diagnosis and unlike
adults with arthritis, radiological and
laboratory investigations are less likely
to be of help. The categories of JIA are
based on clinical and laboratory
characteristics (see table 1, p22 ).

el do children

with JIA present
IN primary care?

WiEdare the

treatment
options?

Eeishould patients

be reviewed
and followed up?

Clinical features

JIA is a heterogeneous condition even
within JIA categories. Arthritis is
typically characterised by early morning
stiffness that eases as the day goes on.
Swelling, pain, restricted range of
movement and muscle wasting are also
frequently seen.

Children with oligoarticular disease
typically present with gradual onset
arthritis of the large joints, see figure 1,
above. This form of arthritis
predominantly affects preschool
children. They are generally otherwise
very well and remain active despite their
arthritis. Signs such as swelling, a limp,
developmental delay or reluctance to
use an affected limb may be observed.

Patients with polyarticular JIA may
have more systemic symptoms such as
lethargy, malaise and even low-grade
fever. Rheumatoid factor (RF) positive
polyarthritis resembles adult rheumatoid
arthritis and tends to affect multiple
large and small joints symmetrically
(especially the proximal interphalangeal
and metacarpophalangeal joints).

»
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RF negative polyarticular JIA is usually
less symmetrical.

Enthesitis (tenderness at the insertion
of a tendon, ligament, joint capsule or
fascia to bone) and axial arthritis
(including sacroiliac joints) are common
in children with psoriatic and enthesitis-
related JIA.

Systemic onset JIA is genetically and
physiologically distinct from other JIA
subtypes.>6 Prolonged fever is a hallmark
of the disease and classically follows a
quotidian pattern (fever rising to > 39°C
once a day and returning to < 37°C
between peaks). The fevers are almost
always accompanied by a characteristic
rash that commonly affects the trunk
and proximal extremities. The rash is
usually characterised by discrete
erythematous macules that disappear
within hours of appearing. Arthritis may
be a relatively late clinical finding.

[

Evidence of immune activation,
including lymphadenopathy and
hepatosplenomegaly, is often seen.
Macrophage activation syndrome
(MAS) is a severe and life-threatening
complication that can affect a small
percentage of patients with systemic
onset JIA7 MAS is an uncontrolled and
dysfunctional immune response
characterised by persistent fever,
pancytopaenia, coagulopathy and
hyperferritinaemia.2 Any suspicion of this
condition, which is a medical emergency
with significant mortality rates, should
prompt immediate hospital referral for
further assessment.

The paediatric Gait, Arms, Legs, Spine
(PGALS) examination is a helpful
framework for examining children and
adolescents with possible or established
arthritis.? Joints including the cervical
spine, temporomandibular joints, hips and

subtalar joints must not be overlooked.
Uveitis affects as many as 20% of
patients with JIA and is usually
asymptomatic in the early stages.
In some cases, it can precede the onset
of arthritis. It is sight threatening if not
detected and treated. Some clinical
signs including cataracts, keratic
precipitates and irregular pupils
secondary to synechiae can be
observed by direct ophthalmoscopy
(see figure 2, opposite).

Differential diagnoses

Musculoskeletal complaints are one of
the most common reasons that children
and adolescents seek medical attention.
There is a vast range of causes that
range from benign to life threatening.
Non-inflammmatory causes of joint pain,
including growing pains, are much more
common than inflammatory rheumatic

International League of Associations for Rheumatology (ILAR) Classification of JIA*

Arthritis type

Definition

Systemic onset

Arthritis in 1 or more joints with, or preceded by, fever of at least 2 weeks’ duration

that is documented as daily for at least 3 days and accompanied by one or more
of the following:

® Evanescent (non-fixed) erythematous rash

©® Generalised lymph node enlargement
® Hepatomegaly and/or splenomegaly
©® Serositis

Oligoarticular Persistent

Arthritis affecting 1-4 joints during the first 6 months of the disease and affecting

not more than 4 joints throughout the disease course

Extended

Arthritis affecting 1-4 joints during the first 6 months of the disease and affecting a

total of more than 4 joints after the first 6 months of disease

Polyarticular RF negative

for RF is negative

Arthritis affecting 5 or more joints during the first 6 months of the disease; a test

RF positive

Arthritis affecting 5 or more joints during the first 6 months of the disease; 2 or

more tests for RF at least 3 months apart during the first 6 months of disease are
positive

Psoriatic

©® Dactylitis
® Nail pitting or onycholysis
® Psoriasis in a first-degree relative

Arthritis and psoriasis, or arthritis with at least 2 of the following:

Enthesitis related

Arthritis and enthesitis, or arthritis with at least 2 of the following:

® The presence, or a history, of sacroiliac joint tenderness and/or inflammatory
lumbosacral back pain

® The presence of HLA-B27 antigen
® Onset of arthritis in a male over 6 years of age
® Acute (symptomatic) anterior uveitis
® History of ankylosing spondylitis, enthesitis related arthritis, sacroiliitis with
inflammatory bowel disease, Reiter’s syndrome, or acute anterior uveitis in

a first-degree relative

Undifferentiated

Arthritis that fulfils criteria in no category or in 2 or more of the above categories

thepractitioner.co.uk



diseases and usually have distinct
characteristics, see table 2, below.°"
Taking a careful history and systematic
examination in all children with possible
JIA isimportant to rule out other
differential diagnoses, see table 3, p24.12%

Investigations
There is no single test that accurately
diagnoses JIA. Tests to increase
diagnostic certainty and exclude mimics
are required in some cases. A reasonable
set of first-line blood tests for suspected
JIA includes: a full blood count (and
blood film), urea, creatinine, electrolytes,
liver function tests, C-reactive protein
(CRP) and erythrocyte sedimentation
rate (ESR). Normal blood test results do
not preclude a diagnosis of JIA and
should not delay referral for a specialist
opinion if clinical suspicion remains high.
A full blood count may show signs
consistent with inflammation such as
anaemia, leucocytosis and
thrombocytosis, but may also be within
normal limits. ESR and CRP are usually
elevated but may also be normal,
particularly in children with oligoarthritis.
Investigations such as antinuclear
antibodies (ANA), rheumatoid factor
(RPF), cyclic citrullinated peptide (CCP)
antibodies and human leukocyte
antigen B27 (HLA-B27) do not play a
significant role in the diagnosis of JIA.
ANA can be found in up to 5-18% of
healthy children; usually at low titres
(up to 1:320), however higher titres may
occur®®RF and CCP antibodies are only
positive in a small minority of children
and adolescents with JIA and can also
be seen in healthy individuals, often as a

Differentiating limb pains in children

= .

FIGURE 2

Central cataract and
irregular pupil due to
posterior synechiae
in a’15-year-old girl
with juvenile
idiopathic arthritis
related anterior
uveitis

response to recent infection. HLA-B27 is
associated with enthesitis-related
arthritis but is also present in around
10% of the general population.2®

Plain X-rays may show acute changes
such as a joint effusion but are unlikely
to show more specific changes such as
joint erosions except in very advanced
disease. However, they are useful for
excluding differentials such as trauma,
malignancy and infection.

Other imaging modalities including
ultrasound, computed tomography
(CT) and magnetic resonance imaging
(MRI) can all play an important role in the
diagnosis and ongoing management of
JIA. Each investigation has its benefits
and drawbacks and specialist input may

Growing pains

Concerning causes of limb pains

Well child

Fever, weight loss, pallor

Non-articular and poorly localised
(shins, calves, thighs, popliteal fossae)

Articular

Bilateral

Can be unilateral or bilateral

Intermittent with pain-free intervals

Persistent

Normal gait

Limp or refusal to walk

Occur late in the day or at night

Can occur at any time

Normal clinical examination

Objective signs of inflasnmation
(swelling, reduced range of motion,
erythema, focal tenderness)

be required to determine the best
approach for an individual patient.?!

MANAGEMENT

The goals of treating patients with JIA
are to: control signs and symptoms;
prevent structural damage; avoid
comorbid conditions and drug toxicities;
and optimise function, growth and
development, quality of life, and social
participation by abrogation of
inflammation. Clinical remission should
be the primary target for all patients and
treatment should be adjusted until this is
achieved.?

The healthcare team should involve
the patient and parents in therapeutic
decisions. Increasingly early aggressive
treatment is given as early initiation of
therapy increases the likelihood
of a response to first-line treatments
and of achieving drug-free remission
later in life. 3%

Referral and ongoing review

All patients with suspected JIA should
be urgently referred to a specialist
paediatric rheumatology team that may
consist of a paediatric rheumatologist,
general paediatrician with an interest in
paediatric rheumatology or adult
rheumatologist with an interest in
paediatric rheumatology (operating
within a formal paediatric rheumatology
clinical network).

Patients with confirmed JIA need
access to a team including their GP,
paediatric rheumatology nurse
specialists, ophthalmologists, paediatric
physiotherapists, paediatric clinical
psychologists, paediatric occupational
therapists, podiatrists and health visitors
or school nurses. Patients with active »
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disease should be seen as required and at
intervals of no longer than four months.6

Non-pharmacological interventions
Children with JIA are at risk of low bone
mineral density (independent of steroid
use) and pathologic fractures are not
uncommon.? A balanced diet including
adequate calcium and vitamin D intake
is recommended. Regular exercise leads
to better outcomes and should be
encouraged in all patients.282° Simple
strategies including heat packs and
warm baths can help alleviate joint pains
and stiffness. Appropriate footwear as
well as splints and orthotics are
indicated in some cases.*° Other
supportive therapies including
physiotherapy, occupational therapy
and psychology are vital to the effective
management of patients with JIA.

Simple analgesics and NSAIDs
Paracetamol has a role in managing
symptoms of JIA although evidence for
its efficacy is limited. NSAIDs are the
first-line medication for the treatment of

[ERiSE

Juvenile idiopathic arthritis mimics

Benign
® Growing pains/benign nocturnal limb pain, benign joint
hypermobility syndrome

Mechanical and orthopaedic

® Fractures, soft tissue injuries, non-accidental injury;,
Osgood-Schlatter’s disease, Sinding-Larsen-Johansson
syndrome, Sever’s disease, developmental dysplasia of the
hip, Perthe’s disease, slipped upper femoral epiphysis,
chondromalacia patellae, osteochondrosis dissecans

Infection and infection related

® Osteomyelitis, septic arthritis, reactive arthritis, acute
rheumatic fever, post-streptococcal arthritis, transient
synovitis of the hip, Lyme disease

Malignancy
® Acute lymphoblastic lymphoma, osteosarcoma, Ewing'’s
sarcoma, neuroblastoma

Haematological
©® Sickle cell anaemia, haemarthrosis secondary to bleeding
disorders

Inflammatory

® Juvenile dermatomyositis, chronic non-bacterial
osteomyelitis, vasculitides (Henoch-Schonlein purpura,
Kawasaki disease, systemic lupus erythematosus)

Other

® Chronic regional pain syndrome, chronic widespread
musculoskeletal pain, fioromyalgia, functional neurological
symptom disorder

inflammation in children with JIA. They
are useful analgesics and while they
have some anti-inflammatory properties,
they are unlikely to lead to clinical
remission in isolation.® They are
generally very well tolerated in children
although possible side effects include
gastrointestinal upset, rash and mood
changes. Many children with asthma can
take NSAIDs safely however caution is
advised as they can worsen symptomes.

Ibuprofen, naproxen, diclofenac,
indomethacin, meloxicam and
piroxicam are approved for use in JIA.
Specific COX-2 inhibitors have not been
studied extensively in children and their
role is not clearly defined. Aspirin is not
recommended in children because of its
link with Reye syndrome. There is no
evidence to support the use of topical
NSAIDs.

Systemic corticosteroids

Systemic steroids (enteral and parenteral)
are used to induce remission and maintain
disease control in some patients.

They have potent anti-inflammatory
properties although owing to their
significant side-effect profile, efforts
should always be taken to minimise
long-term exposure.

Intra-articular steroids

Injection of long-acting corticosteroids
into the synovial space is a very effective
treatment for JIA. As many as two thirds
of patients with oligoarthritis have no
recurrence of arthritis in an injected joint
at two years.3? Joint injections have an
important role in oligoarticular disease
and may spare the need for any systemic
therapy. Significant complications, such
as septic arthritis, are exceedingly rare.
Mild cosmetic changes including
subcutaneous fat atrophy and
cutaneous hypopigmentation are seen
more frequently.3* Sedation or general
anaesthesia may be required to perform
joint injections in some children.

Disease modifying anti-rheumatic
drugs (DMARDSs)
Systemic disease modifying
medications will be required to achieve
clinical remission in some patients.
Methotrexate is the first-line treatment
used for most patients with JIA needing
systemic immunosuppressive therapy.
It is a highly effective treatment with
reassuring long-term safety data.3*
Gastrointestinal symptoms such as
nausea are common but are usually
manageable. Strategies to manage
nausea include methotrexate dose
reduction, changing to subcutaneous
administration, and antiemetic

treatment (ondansetron).® Serious

side effects such as irreversible liver
fibrosis, pulmonary fibrosis, malignancy
and bone marrow suppression are

very rare in children with JIA taking
methotrexate.® Major infections are also
uncommon however vigilance is required
with regard to this complication. At
therapeutic doses, methotrexate is more
effective and better tolerated when
given by subcutaneous injection rather
than orally.¥” Folic acid is often given to
reduce toxicity without significantly
affecting efficacy.*® Regular monitoring
including blood count, hepatic enzymes
and renal function is required. Patients
established on stable doses of the
medication need blood tests at least
every three months.3®

Other medications including
leflunomide, sulfasalazine and
cyclosporine will be required in some
patients with JIA.

Several studies have tried to
determine the optimum duration of
treatment for patients who achieve
sustained inactive disease on
treatment.“°4 Most clinicians would
maintain patients with inactive disease
on treatment for at least one to two
years before considering a trial of
tapering or ceasing systemic
medications. The risk of disease flare
after ceasing systemic medications is
significant and close surveillance is
required during this period.

Biologics

Biologic medications have
revolutionised the management of JIA
by providing effective and tolerable
alternatives to other treatments.*2 They
are generally reserved as second-line
therapy for patients where treatment
with a conventional DMARD has failed.
Biologics are potent immunosuppressants
that generally target a specific part of
the immune system (TNF-g, interleukin-1,
interleukin-6, T-cell co-stimulation,
CD-20 etc) to regulate the inflammatory
process seenin JIA. As with DMARDs,
close monitoring is required and duration
of treatment is tailored to the patient.

Novel therapies

Emerging treatments including Janus
kinase inhibitors have shown great
promise in adult rheumatoid arthritis
and are likely to be helpful in treating
JIA. Phase 1studies are complete

and randomised controlled trials are
underway.*®

Uveitis
Al patients with JIA should have
ophthalmology reviews according to

thepractitioner.co.uk



key points

Dr Chris Barclay
GP, Suffolk, UK

Juvenile idiopathic arthritis (JIA) affects approximately
1-4 per 1,000 children under the age of 16. Girls are more
commonly affected than boys. It is a heterogeneous
condition, even within JIA categories, ranging from
insidious arthritis affecting one to two joints to florid and
life-threatening systemic arthritis.

Oligoarticular disease predominantly affects preschool
children who are generally otherwise well and remain
active despite their arthritis. It typically presents with
gradual onset arthritis of the large joints. Polyarticular
disease may present with systemic symptoms, such as
lethargy, malaise and even low-grade fever, and tends
to affect multiple large and small joints symmetrically.
Systemic onset JIA on the other hand can cause
prolonged fever accompanied by a macular rash.
Arthritis may be a relatively late clinical finding.
Evidence of immune activation may be seen. A small
percentage of patients with systemic onset JIA will
experience macrophage activation syndrome. This
severe, uncontrolled immune response is a medical
emergency with significant mortality rates.

Uveitis affects up to 20% of patients with JIA. It is
usually asymptomatic in the early stages and may precede
the onset of arthritis. It can be sight threatening if not
detected and treated. Some clinical signs such as cataracts,
keratic precipitates, and irregular pupils secondary to
synechiae can be observed by direct ophthalmoscopy.
Patients should have an ophthalmic assessment within

six weeks of initial diagnosis or urgently if any eye signs

or symptoms are present.

All patients with suspected JIA should be referred
urgently to a specialist paediatric rheumatology team.
Coordinated, multidisciplinary care within a specialist team
is required to achieve optimal outcomes. Most patients with
JIA will need rheumatology follow-up into adulthood and
transition to adult services usually occurs between 16 and 18
years of age. Planned and coordinated transition is vital for
ensuring continuity of care.

Early, aggressive therapy increases the likelihood of a
response to first-line treatments and of achieving drug-free
remission later in life. NSAIDs are used first line for
symptomatic treatment. Systemic steroids are used to
induce remission and maintain disease control in some
patients. Systemic disease modifying medications (e.g.
methotrexate, leflunomide, sulfasalazine and cyclosporine)
will be required in some cases. Biologic medications are
generally reserved as second-line therapy should
conventional DMARD:s fail. Patients on systemic
immunosuppressive therapy are at risk of severe infection.
Symptoms may be masked by treatments. Any sign of
infection should prompt urgent medical review and early
initiation of treatment if needed.

RARIS

Vaccinations in patients with juvenile idiopathic arthritis

Non-live vaccines should be given to all patients according to local guidelines

Live attenuated vaccines (including measles, mumps, rubella, BCG, varicella
zoster, yellow fever, oral poliovirus, rotavirus) should generally be withheld for
all patients on high-dose immunosuppressive therapy such as:

® Glucocorticoids (prednisolone equivalent 2 2 mg/kg or 2 20 mg/day)

for = 2 weeks or intravenous pulse steroid therapy

® Methotrexate > 15 mg/m2/week

© Sulfasalazine > 40 mg/kg/day or 2 g/day

® Leflunomide > 0.5 mg/kg/day
® Biologic DMARDSs at any dose

local guidelines. The most frequent
cause of avoidable morbidity is missed
or inadequate examinations in the first
year of disease. Each patient should
have a formal ophthalmic assessment
within six weeks of initial diagnosis or
urgently if any eye signs or symptoms
are present.*4

Systemic therapies for JIA often
concurrently treat uveitis. However,
some patients require treatment
escalation specifically for their eye
disease.*>*¢ Treatment options include
local corticosteroids, methotrexate and
biologics.# 4849

Vaccination and infections
Non-live vaccinations should be given to
all patients with JIA according to local
guidelines although it is worth noting
that immunogenicity may be impaired if
vaccines are given while the patient is on
immunosuppressive treatment.*° Live
vaccines should generally be withheld
while on high-dose therapy, see table 4,
above, but can be considered on a case
by case basis weighing the risk of
infection against the hypothetical risk of
inducing infections by vaccination.
Annual influenza vaccination should
be considered in all patients. If not
already immune, children should ideally
be vaccinated against varicella before
starting systemic immunosuppressive
treatment. Patients on systemic
immunosuppressive therapy are at risk
of severe infection and symptoms may
be masked by treatments. Any sign of
infection should prompt urgent medical
review and early initiation of treatment if
needed. Varicella contact or disease in
children on systemic immunosuppressive
therapy should prompt consideration of
treatment with zoster immunoglobulin
or anti-viral agents.>

Transition
Most patients with JIA will need
rheumatology follow-up into adulthood

and transition to adult services usually
occurs between 16 and 18 years of age.
Planned and coordinated transition is

vital for ensuring continuity of care.52%3

CONCLUSION
The long-term outlook for patients with
JIA has markedly improved over recent
decades. Severe morbidity and
mortality were not uncommon prior to
the introduction of contemporary
treatments.>* Therapeutic advances
have drastically changed the lives of
patients with this condition.*? Most
patients will achieve clinically inactive
disease and many;, particularly those
with oligoarticular disease, will attain
long-term remission off medications.>®
Despite these advances, substantial
long-term effects in terms of reduced
quality of life, physical function, mental
health, growth and development are
frequently reported.>6%° Sequelae from
chronic ocular inflammation remain a
major source of morbidity.5°

Competing interests: None
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