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Juvenile idiopathic arthritis (JIA) is the most common chronic 
inflammatory rheumatic disease of adolescence and young 
adulthood affecting approximately 1 out of 1000  adolescents [1].

 Classification

All chronic arthritides of unknown occurring before the age 
of 16 are referred to as JIA according to the International 
League of Associations for Rheumatology criteria [2]. 
Chronic inflammatory arthritis in AYA with age at onset after 
16 is classified according to adult criteria.

JIA is a heterogeneous condition and currently classified 
into seven different categories based on clinical and  laboratory 
features (Table 7.1). The JIA category distribution in AYA is 
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different from that in children, AYA are more likely to have 
polyarticular JIA and enthesitis-related-arthritis (ERA). 
ERA and psoriatic arthritis (PsA) subsets can also be 
regarded as juvenile SpA, these patients usually meet the 
ASAS (Assessment of Spondylarthritis International Society) 
criteria for peripheral SpA [3]. In contrast to the traditional 
concept of SpA behind the ASAS classification, reactive 
arthritis and enteropathic arthritis are excluded from JIA in 
general and from ERA in particular.

Many young people will have ongoing care in adult clinics. 
They continue to have JIA and should not be reclassified in 
adulthood as having RA, because clinical phenotypes (with 
the exception of cases with spondyloarthritis and RF-positive 
polyarthritis), genetic background, laboratory findings (e.g., 
autoantibodies, inflammatory parameters), treatment 
responses and outcomes in JIA are different from adult-onset 
arthritis.

 Presentation

About a third of all JIA cases start in adolescence. ERA, 
rheumatoid factor (RF)-positive polyarthritis and late 
onset of PsA have disease onset peaks in adolescence 
(Fig. 7.1). Clinical features of the different JIA categories 
are shown in Table  7.1. The juvenile form of SpA differs 
from that of adults by a more peripheral pattern of arthri-
tis with less frequent axial disease, at least at disease onset 
(Table 7.1) [4].

Two-thirds of AYA with JIA are female and females pre-
dominate in all JIA categories, except in systemic JIA and 
ERA. AYA with JIA have been ill on average for more than 
5 years. Having JIA burdens AYA in many ways [5]. Even 
though more than half have no functional limitations 
according to the Childhood Health Assessment 
Questionnaire (C-HAQ) [6], AYA report numerous func-
tional limitations with far reaching consequences (Fig. 7.2). 

K. Minden
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The inflammatory load of the disease often decreases over 
time. The vast majority of AYA in rheumatology care have 
low or no disease activity [6, 7].

 Management

Specialised rheumatology multidisciplinary teams are inte-
gral to optimal management of JIA. Treatment includes 
drug therapy, physical therapy, occupational therapy and 
psychosocial support. Increasing evidence supports accel-
erated, early treatment pathways with a treatment goal of 
clinically inactive, or at least minimally active, disease. 

35%

30%

25%

20%

15%

10%

5%

0%
0-1 2-3 4-5 6-7

Age at JIA onset in years

PsA

PA RF-

sJIA

ERA PA RF+

OA

8-9 10-11 12-13 14-15

Figure 7.1 Age at onset of selected categories of juvenile idiopathic 
arthritis. Data were derived from 8935 patients with JIA recorded in 
the German paediatric rheumatologic database in 2016. ERA 
enthesitis-related arthritis, OA oligoarthritis, PA RF- rheumatoid 
factor-negative polyarthritis, PA RF+ rheumatoid factor-positive 
polyarthritis, sJIA systemic JIA, PsA psoriatic arthritis. (Figure 
modified according to Hochberg, Rheumatology, 7e – 2-volume set, 
Elsevier, Atlanta, USA, Copyright © 2018)
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Such ‘treat-to- target’ approaches require standard evalua-
tions of disease activity (see below).

Drug treatment is based on the use of non-steroidal anti- 
inflammatory drugs (NSAIDs), corticosteroids, conven-
tional synthetic (cs) and biological (b) disease modifying 
anti- rheumatic drugs (DMARDs). NSAIDs and intra-
articular corticosteroids (IAC) are the mainstay of treat-
ment for oligoarthritis and used in all JIA categories in 
addition to other therapies as needed. IACs are usually 
administered under general anesthesia in children; adoles-
cents must gradually get used to injections under local or 
inhaled nitrous oxide anesthesia, which is adult practice. 
Systemic corticosteroid use has become uncommon and is 
limited to severe polyarticular disease for which a short 
course of steroids may be advisable as bridging therapy 
before DMARDs reach their full effect. Given the side 
effects of steroids and their possible negative effect on 
AYA’s body image, a prolonged course of steroids should 
be avoided particularly in the peripubertal phase when 
such side effects are often worse.

Methotrexate (MTX) is the most commonly used csD-
MARD in JIA. AYAs that fail to respond to or are intoler-
ant to csDMARDs are candidates for bDMARDs. For the 
various JIA categories, different bDMARDs have been 
available (Table 7.2). There are no clinical trials in AYA to 
demonstrate efficacy or inform choice of drug or response 
to treatment.

Specific points in the management of AYA with JIA are 
summarised in Fig.  7.3 and discussed further in Chaps. 18 
and 19.

Age-specific instruments should be used to measure treat-
ment response and outcomes. Information about subjectively- 
perceived health has to be collected from AYA as parent-proxy 
ratings differ from self-assessments of functionality, pain, and 
global well-being [8].
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 Disease Status and Damage Measures

Core parameters to assess treatment response and disease 
activity include:

• Physician global assessment of disease activity (PGA, by 
visual analogue scale [VAS], numerical rating scale 
[NRS])

• Patient global assessment of well-being (by VAS, NRS)
• Functional ability up to the age of 17 by C-HAQ, from 

18 years on by HAQ
• Active joint count (71-joint count)
• Restricted joint count
• Laboratory parameters (erythrocyte sedimentation rate 

[ESR], C-reactive protein)

Due to the specific joint involvement, disease activity 
in young people should be assessed by the juvenile arthri-
tis disease activity score (JADAS) instead of the DAS-28. 
The use of DAS-28 instead of JADAS can lead to under-
estimation of disease activity and thus to under-treatment 
[9]. The JADAS is a simple sum score and includes four 
measures: PGA; patient global assessment of well-being; 
ESR, normalized to a 0–10 scale; and a count of active 
joints (10, 27 or 71, resulting in three JADAS-versions) 
[10]. A simplified three- variable version is available that 
does not include the acute- phase reactant (clinical JADAS 
[cJADAS]). For AYAs with ERA, in addition the Juvenile 
Spondyloarthritis Disease Activity Index (JSpADA) and 
Bath Ankylosing Spondylitis Disease Activity Index 
(BASDAI) are evaluated tools for disease activity 
assessment.

Damage or permanent alterations in joint structures or 
extra-articular organ/systems as a result of JIA or its treat-
ment can be evaluated by the juvenile arthritis damage index 
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(JADI). Instruments for assessing patient-reported outcomes 
are shown in Table 7.3.

AYA report more frequently about pain than children with 
JIA, but less often than patients with adult inflammatory 
joint disease. Approximately half of AYA with JIA report 
about pain, approximately 40% have functional limitations 
by HAQ [6, 11].

Table 7.3 Instruments for assessing AYA-reported outcomes
Patient-reported outcomes Examples of instruments
Health-related quality of life 
(HRQoL)

Ages 10–17 years:
  Pediatric Quality of Life 

Inventory (PedsQL) Generic 
Core Module and PedsQL 
Rheumatology Module

  Child Health Questionnaire 
(CHQ)

  Quality of My Life 
Questionnaire (QoMLQ)

  Paediatric Rheumatology 
Quality of Life Scale (PRQL)

  Juvenile Arthritis Quality of 
Life Questionnaire (JAQQ)

Age > 17 years:
  Medical Outcomes Short-Form 

36 (SF-36)

Overall well-being VAS/NRS

Pain VAS/NRS

Fatigue PedsQL Multidimensional Fatigue 
Scale (ages 10–18 years)

Multidimensional outcome Juvenile Arthritis 
Multidimensional Assessment 
Report (JAMAR) (ages 
10–18 years)

Chapter 7. Juvenile Idiopathic Arthritis in Adolescence
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 Morbidity and Extra Articular Manifestations 
of JIA

Anterior uveitis is the most frequent extra-articular manifes-
tation of JIA.  AYA with early onset of oligoarthritis, 
RF-negative polyarthritis and PsA and ANA (antinuclear 
antibody) positivity are at particular risk during the first 
4  years of JIA.  In these AYAs, asymptomatic uveitis flares 
may even occur in adolescence/young adulthood. AYAs 
with  ERA and late-onset PsA may experience an acute 
 (symptomatic) anterior uveitis.

Other extra-articular manifestations of ERA include 
inflammatory bowel disease, cardiac (e.g., aortic insuffi-
ciency or conduction disorders) and pulmonary manifes-
tations (e.g., upper lobe fibrosis), of which the last two are 
very rare [12]. In RF-positive polyarthritis, less severe 
extra-articular  manifestations (e.g., rheumatoid nodules) 
and severe (e.g., vasculitis, interstitial lung disease) may 
occur.

Altogether, AYA with JIA are more likely to develop 
depressive symptoms and anxieties than their peers 
 without a chronic illness [13]. In addition, they are at 
increased risk of premature atherosclerosis and early-
onset cardiovascular disease [14] and thus require antici-
patory guidance to promote cardiovascular health (see 
Fig. 7.3).

 Sexuality, Fertility and Pregnancy

Individuals with JIA show similar attitude to sexual activity, 
contraception, and wish for children [15, 16].

Fertility is not impaired in females with JIA, but fecundity 
was found to be reduced.
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Women with JIA have higher rates of instrumental 
delivery and are at higher risks for adverse pregnancy and 
neonatal outcomes, such as preterm delivery, preeclamp-
sia, and small for gestational age (SGA) infants [17]. 
Quiescent or minimal active JIA is not reactivated by 
pregnancy [18] and active disease at conception amelio-
rates in about 60% in pregnancy [19]. Within a few weeks 
after delivery, disease activity increases or DMARD treat-
ment is required in approximately as many cases as were 
treated before pregnancy [20]. Developmentally appropri-
ate counseling regarding contraception and pregnancy 
monitoring by an obstetrician and rheumatologist is 
important for AYA with JIA.

 Prognosis

After 10 years of disease, less than 50% of patients have 
achieved a drug-free remission [20]. The probability of drug- 
free remission varies significantly with disease-onset type, 
being best for oligoarticular JIA and worst for polyarticular 
JIA (Table 7.4).

Apart from drug-free remission, all other clinical outcomes 
have dramatically improved in the biologic treatment era. 
Most AYA have a good functional capacity. Articular damage 
(most often in hip, wrist, and temporomandibular joints) is the 
most important component of global damage. However, an 
arthroplasty is rarely needed in young  adulthood (<2%).

The most frequent extra-articular damage components are

• ocular damage
• growth failure (linear growth failure in up to 10% and 

localized growth abnormalities, such as limb length dis-
crepancies and micrognathia)

• muscle atrophy and decreased bone mass.
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Ocular sequelae mainly develop as consequences of  uveitis 
(in at least one-fifth of affected patients) [21]. Complications 
most frequently include band keratopathy, cataract, posterior 
synechiae, maculopathy, and ocular hypertension [22]. A sig-
nificant visual loss results in 10–30% of patients. Blindness 
due to uveitis still occurs.

Reduced muscle mass and force contribute to bone loss. 
Abnormalities in body composition, i.e. a decreased lean 
body mass, an increased fat mass, and a reduced bone mineral 
density have been documented in AYA with JIA [23] (see 
Chap. 16).

AYA’s academic achievement is comparable to that of 
the general population. Conflicting data on employment 
rates exist, from transitioning into employment at an ear-
lier age than peers without arthritis [24] to lower employ-
ment rates due to unemployment, longer training periods 
or early retirement. Young people with JIA judge their 
quality of life still lower than age- and sex-matched con-
trols, but in recent studies this is usually limited to physi-
cal health [25].

 Summary

JIA in adolescence and young adulthood is character-
ised  by specific clinical manifestations and requires a 
specific assessment and management. Rheumatologists 
need to be  aware of the wide range of issues, including 
transitional care, sexual health and pregnancy, education 
and employment, potential adverse JIA outcomes and 
long-term comorbidities. A holistic life course approach 
to care  for AYA is important to set the course for the 
future.
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