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SUMMARY

JIA is the most common rheumatic disease of childhood and JIA-U is its most frequent and most devastating extraarticular
manifestation. This form of uveitis is usually asymptomatic, chronic anterior uveitis, often accompained with complications. JIA-U is
the main cause of vision loss and even blidness in childhood. Thus, screening for JIA-U in all JIA patients and early treatment is of
prime importance. Over the last 15-20 years, ever since IMT has been used, studies generally show trends toward decrease of JIA-U
onset, complications frequency, improvement of prognosis and remission achievement. Despite evident improvements, over 20% JIA-
U patients still develop complications in long-term follow-up. Moreover, about 50% JIA-U patients continue to have active uveitis in
adulthood. Therefore, JIA-U is still associated with high risk of late sequelae and visual acuity loss, functionally and structurally eye
damage and quality of life impairment.
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INTRODUCTION

Juvenile idiopathic arthritis (JIA) is a heterogenous
group of chronic inflammatory diseases, characterised
primarily by arthritis of unknown etiology, which per-
sists for a minimum of 6 weeks in a child younger than
16 years of age (Petty et al. 2004). JIA is the most
common rheumatic disease of childhood (Ravelli et al.
2018). Epidemiologic studies of JIA prevalence report
significantly variable results, from 7-150/100 000, and
some authors estimate it to 400/100 000 children.
Overall world incidence is 8.2 (7.5-9.0)/100 000 chil-
dren younger than 16 years (Foeldvari et al. 2017,
Prakken et al. 2011, Thierry et al. 2014).

Juvenile idiopathic arthritis-associated uveitis (JIA-
U) is the most common extraarticular manifestation of
JIA (Prakken et al. 2011, Carvounis et al. 2006,
Heiligenhaus et al. 2007). JIA-U prevalence among
JIA patients is from 11.6% up to 30% (Clarke et al.
2016, Yu et al. 2013, Sen et al. 2015, Tappeiner et al.
2016).

JIA-U is most frequently presented as asymptomatic
anterior uveitis (iridocyclitis). JIA-U is characterised by
chronic refractive course, accompanied by often vision-
threatening complications (Sen 2015). Absence of
classic symptoms triade (pain, conjunctival hyperemia,
photophobia) hinders timely diagnose setting and
therefore increases risk of complication development.
This makes JIA-U an important clinical issue (Clarke et
al. 2016). Asymptomatic uveitis is the most common
JIA-U presentation and occurs typically in oligoarthritis
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JIA form. Symptomatic presentation occurs in only
about 10% cases, typically within psoriatic arthritis
and entezitis related athritis form (Linssen 1991).

Irreversible eye damage and vision loss prevention
have developed trends toward more aggressive JIA-U
treatment (Amin et al. 2015, Gregory et al. 2013). Di-
rect correlation between number of anterior chamber
(AC) inflammatory cells and severitiy of vision loss,
make complete suppresion of intraocular inflammation
(zero cells in AC) main JIA-U treatment target (Con-
stantin et al. 2018, Ravelli et al. 2018, Gregory et al.
2013). Fundament of JIA and JIA-U treatment and first
line therapy are local and/or systemic corticosteroids.
Inflammation is usually chronic and demands long-
term treatment. Regarding well-know corticosteroid
side-effects, it is recommended to introduce immuno-
modulatory therapy (IMT), as corticosteroid-sparing
agents. They include synthetic disease-modifying anti-
rheumatic drugs (sDMARD) and biologic DMARD
(bDMARD). In the transition to IMT, stepladder aproach
is applied- sDMARD (most frequetly methotrexate
(MTX)) as second line, and bDMARD (most fre-
quently anti-TNF alfa) as third line treatment, for
MTX-resistant or intolerant cases. Vigorous controls
and early recognition of inadequate treatment response
(within 3 months) is essential for therapy approach
change. Timely switch to another treatment step leads
toward better inflammation control and irreversible
articular and extraarticular damage prevention (Bou et
al. 2015, Foster et al. 2016, Consolaro et al. 2014,
Tambi¢ et al. 2013, Constantin et al. 2018).
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JIA is one of the leading causes of acquired inva-
lidity and life quality reduction in childhood. JIA-U is
the main cause of vision loss and even blidness in
childhood (Prakken et al. 2011). Recent investigations
indicate that IMT has positive influence on com-
plication rate reduction and visual prognosis im-
provement in patients with JIA-U. We searched
available peer-reviewed publications regarding JIA-U
complication and prognosis through base Web of
Science (WOS), section Current Contents Connect-
CCC and pubmed/MEDLINE, from year 1951. until
June 2018.

INFLUENCE OF IMMUNOMODULATORY
THERAPY ON JIA-U ONSET

Reduction of JIA-U frequency over time

JIA treatment strategies have significantly changed
with the use of MTX in 1990s and bDMARD in 2000s
and introduction of obligatory ophthalmologic scree-
ning on uveitis for all JIA patients in 1990s. (Giannini
et al. 1992, Lerman et al. 2015, Cassidy et al. 2006,
Heiligenhaus et al. 2007) Moreover, in the following
period, increased sDMARD and bDMARD use was
observed- from year 2002 to 2013, sDMARDs 39.8 to
47.2 % and bDMARDs from 3.3 to 21.8 % (Tappeiner
et al. 2015). In this period, pharmacoepidemiological
studies have started to register positive effects of IMT
for JIA and JIA-U treatment. IMT use reduced risk for
JIA-U onset and frequency of JIA-U in JIA patients
(Foeldvari et al. 2005, Giannini et al. 1992, Tappeiner
et al. 2016, Kostik et al. 2016, Papadopoulou et al.
2013). For example, in Switzerland, frequency of JIA-
U among JIA patients was reduced from 16% in 1972.,
to 13% in 2005 (Bolt et al. 2008). Since than, there is a
slower decline, according to extensive prospective data
from German nacional JIA registry on over 18500 JIA
patiets from 13% in 2002, to 11.6% in year 2013
(Tappeiner et al. 2015).

Early introduction of MTX and/or TNF inhibitors in
JIA treatment, additionally reduces the risk of JIA-U
development. Compared to patients with no DMARD
treatment in the year before uveitis onset, the risk of
uveitis was significantly decreased by MTX (hazard
ratio [HR] 0.63, p=0.022), TNF inhibitors (HR 0.56,
p=0.001) and by a combination of both (HR 0.10,
p=0.001) (Tappeiner et al. 2016). Introduction of MTX
within first year of JIA diagnosis reduced risk for JIA-U
onset from 8.5% to 4.8% (HR 0.29, p<0.001) (Clarke et
al. 2016, Tappeiner et al. 2015, Tappeiner et al. 2016).

There are still no clear recommendations about the
need of profilactic MTX introduction for JIA patients
as a prevention of JIA-U in patients with high risk for
uveitis (ANA positive, oligoarthritis, younger age at
JIA onset), despite satisfying arthritis control with first
line treatment.

INFLUENCE OF IMT ON JIA-U COURSE
AND PROGNOSIS

Visual impairment in JIA-U patients is consequence
of the disease itself, but also due to the corticosteroid
side-effects, like cataract and glaucoma (Clarke et al.
2016). IMT as corticosteroid-sparing agents, with its
intense antiinflammatory acitvity, is able to improve
JIA-U course and prognosis. IMT enables decrease in
AC cells count, corticosteroid use, relapse number, com-
plications frequency and visual loss during follow-up and
finally, increases remission achievement frequency
(Foeldvari et al. 2015, Paroli et al. 2015, Saurenmann et
al. 2007, Heiligenhaus et al. 2018, Tappeiner et al. 2016).

Several factors associated with more severe course
of uveitis and development of complications are: male
gender, young age at onset of uveitis, longer disease du-
ration, short interval between arthritis and uveitis, pre-
sence of synechiae and other complications at the time
of first uveitis diagnosis and ANA positivitiy in oligo-
articular JIA. (Gregory et al. 2013, Saboo et al. 2013,
Sauernmann et al. 2007).

Future controlled trials and validated biomarkers
research are nedded to set clear indications for earlier
introduction of IMT for patients at high risk for severe
uveitis course. (Heiligenhaus et al. 2015)

Influence on JIA-U complications frequency

Due to the asymptomatic course, 85% JIA-U cases
remain unrecognised until the ophthalmologic screening
examination is performed (Kotaniemi et al. 2005), when
20-45% patients already have ophthalmologic compli-
cations. Number of complications increase with time of
follow-up. (Heiligenhaus et al. 2007, Heiligenhaus et al.
2015, Kanski 1977).

Risk for complications that reduce visual acuity is
lower in JIA patients with symptomatic uveitis presen-
tation (10% cases), because they visit ophthalmologiost
earllier in the disease course, treatment starts timely and
therefore have better prognosis (Linssen et al. 1991).

The most frequent complications are posterior
synechiae, cataract and band keratopathy (Table 1).
Complication with most influence on visual acuity loss
is cataract, in 9-80%. It develops due to the chronic in-
flammation, but also intensive and long-term local
and/or systemic corticosteroid use (Carvounis et al.
2006, Heiligenhaus et al. 2015).

One study showed that increased risk of cataract
development in JIA-U patients does not depend on the
uveitis severity or posterior synechia presence, but
increases with local corticosteroid daily doses. Local
corticosteroid eyedrops application <3 times daily
during long-term follow-up (median 4 years, range 0.5-
15 years), increases the risk for cataract development.
None of the patients, which applied <2 doses daily did
not develop cataract (Thorne et al. 2010).
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Table 1. JIA-U complications (Heiligenhaus et al. 2013,
Foeldvari et al. 2017, Tappeiner et al. 2015)

Complication Frequency (%)
Posterior synechiae 8-75
Cataract 19-81
Band keratopathy 12-70
Vitreous opacities 7-10
Papilla edema 6-7
Secondary glaucoma 8-42
Macula edema 4-41
Bulbus hypotonia and phthysis 5-19
Rubeosis iridis 1-2

Studies report variable complication frequencies,
probably due to the different patient selection criteria
and follow-up time range (Foeldvari et al. 2017, Hei-
ligenhaus et al. 2013, 2015, Tappeiner et al. 2015).

During follow-up time, in patients with active di-
sease, frequency of complications increases signifi-
cantly. Cataract was present in 42% at 7 years and in
51% at 24 years follow-up. Uveitic glaucoma was
present in 5% at 7 years and in 22% at 24 years follow-
up (Skarin et al. 2009).

However, better screening strategies and new treat-
ment options lead to clear trends toward complication
frequency decrease with time: 2-3 decades ago JIA-U
complications frequency was 60-90% after 6-10 years of
disease duration (Heiligenhaus et al. 2015, Wolf et al.
1987, Chalom et al. 1997) A prospective, cross-sectional
study from Germany including 18,555 JIA patients bet-
ween 2002 and 2013 found additional decrease in uveitis
complications from 33.6 to 23.9 % (OR 0.94, p<0.001)
(Tappeiner et al. 2015). Thus, despite reduction over
time, over 20% JIA-U patients still develop compli-
cations in long-term follow-up. Therefore, JIA-U is still
associated with high risk of late sequelae and visual
acuity loss (Thorne et al. 2007, DeBoer et al. 2003).

Influence on visual acuity loss

Improvements in JIA and JIA-U management result
in improvement of visual acuity (VA) prognosis in the
last three decades (Zak et al. 2003, Haasnoot et al. 2016,
Schenck et al. 2014, Lerman et al. 2015) (Table 2).

Significant differences in VA prognosis depend on
AC inflammatory cells count- complete absence of cells
does not increase risk, while even a small number of AC

cells increases risk for visual acuity deterioration.
Presence of cells in AC during first diagnosis setting, or
during follow-up, results in 2x higher risk for VA
<20/50 and 3x for VA <20/200 (legally blindness).
(Thorne et al. 2007, Gregory et al. 2013).

VA loss may be present at first assessment with VA
of <20/50 in 40.3% and <20/200 in 24.2% at presen-
tation (Gregory et al. 2013).

In meta-analysis looking at outcomes in JIA-U
showed that cumulative VA loss (VA<20/40 both eyes
together) is 9.2% in JIA-U patients (Carvounis 2006).
Since cumulative worldwide JIA-U incidence is 8.3%, a
child with JIA has risk for bilaterally severly damaged
VA of 1% (Heiligenhaus et al. 2013), which is a lot
favorable outcome than in the beginning of 1970s
(before IMT era), when 36% JIA-U patients were
legally blind (Thorne et al. 2010, Hassnoot et al. 2016)

INFLUENCE OF IMT
ON REMISSION ACQUIREMENT

In the past, it was considered that joint and eye
inflammation would ,,burn out* during puberty. Recent
studies on adult JIA patients showed that even with
cDMARD, about 60% patients after 5 years still have
active uveitis. In one Dutch study, in the age of 18, only
8% patients were in remission, 73% was taking some of
the IMT, and 4% was legally blind on both eyes.
(Haasnoot 2016)

However, a prospective, cross-sectional study from
Germany including 18,555 JIA patients between 2002
and 2013 found a significant increase in achieving uveitis
inactivity during follow-up- 30.6% in 2002 and 65.3% in
2013 (OR=1.15, p<0.001) (Tappeiner et al. 2016).

In the adulthood, activity of JIA and JIA-U still per-
sist in a large percent of patients- remission is accom-
plished in 40-60% for arthritis (Ravelli 2004) and only
50% for uveitis, even with modern DMARD treatment,
so a great number of patients has to continue treatment
in the adult age. Outcomes differ among studies due to
the variable follow-up time and patient selection
(Hassnoot et al. 2016, Kotaniemi et al. 2005, Vidqvist
etal. 2013).

Predictors for JIA-U extension into adult age are:
late onset uveitis and arthritis, HLA-B27 positivity,
presence of complications on the first ophthalmologic
examination (Gregory et al. 2013, Foeldvari et al. 2017).

Table 2. Frequency of visual acuity impairment and legally blindness in JIA-U patients over time

Frequency visual acuity

Legally blind (<20/200)

Time range loss in JIA-U patients JIA-U patients Reference

Before 1990 58% 1967. 36% Thorne et al. 2010, Hassnoot et al. 2016
Early 1990s 18-30% 1992. 17.6% Carvounis et al. 2006, Hassnoot et al. 2016
2000s <0.5 Snellen - 3.4% 1-5.6% Bolt et al. 2008, Carvounis et al. 2006,

Sabri et al. 2008, Zak et al. 2003

JIA-U: juvenile idiopathic arthritis-associated uveitis
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INFLUENCE OF NEW JIA AND JIA-U
TREATMENT STRATEGIES ON
TREATMENT COST

JIA imposes the social burden because of the treat-
ment costs. 30 years ago, annual cost assessment for a
child with JIA was 7905 USD. Since bDMARD imple-
mentation, costs have multiplied (Allaire et al. 1992).
Recently, a few direct annual costs are estimated to
1900-2700 Eur (Bernatzky et al. 2007, Haapasaari et al.
2004). Although the number of children with JIA does
not have a large share in the total population, these are
high-risk patients, with high treatment cost, whose
impairment and often treatment, continues to adulthood
(Oen et al. 2002). Therefore, treatment cost and avoi-
dance of complications in childhood, needs to be percei-
ved in the light of prevention of longlife pain, dissa-
bilities and impaired quality of life. In adulthood,
indirect costs take over the highest cost- limitations in
work and sick leave (Minden et al. 2004).

Trends toward decrease the rate of complications
and improvement of prognosis, could possibly reverse
cost-benefit analysis in favour of use IMT, despite its
high price.

CONCLUSION

JIA-associated uveitis is the commonest extra-
articular manifestation of JIA with significant numbers
of children still developing sight-threatening compli-
cations. Regular screening with slit lamp examination is
essential for early diagnosis, and early IMT introduction
for JIA, provides avoidance of steroid-related side effects.
There are suggestions that both JIA-U prevalence and
frequency of complications is decreasing over time,
since introduction of DMARD in JIA treatment- visual
acuity loss rate was up to 30 % before 1900s, and was
reduced to less than 5% lately (Carvounis et al. 2006).

However, VA loss cannot be the only weight of the
disease consequences. JIA-U complexity and influence
on functionally and structural eye damages (visual field,
eye phthysis,...), need for eye surgeries, frequent IMT
aplications are factors that impaire quality of life and
make multivariable frame for assesment of burden of
the disease (Heiligenhaus et al. 2013).

Considering wide range of incidence and prevalence
reports, and wide range of reported complications
(Table 1), it is hard to assess true changes of compli-
cations over tie, but available studies generally do show
trends toward decrease of complications frequency and
improvement of prognosis and remission achievement
in last 15-20 years.

Experience about JIA-U management is collected
slowly, due to the low prevalence of these patients in
general, moreover, not all of them require IMT.
(Heiligenhaus et al. 2012, Ramanan et al. 2017,

Siddique et al. 2011). Multicentric controlled studies are
needed in order to assess true IMT role in longterm JIA-
U complications and prognosis.

The current issue is also whether prompt introduc-
tion of DMARD:s is justifiably in JIA patients at high
risk for uveitis, regardless of arthritis condition, as
prevention of uveitis itself. (Heiligenhaus 2018) Future
studies, biomarker research and clinical practice should
focus on recognition of patients at high risk for severe
uveitis course and evaluation of benefit of early IMT
introduction for those patients.
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