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Background: Juvenile idiopathic arthritis (JIA)-associated uveitis is the most common form
of intraocular inflammation with systemic involvement in childhood. Textbooks tend to
describe it as non-granulomatous anterior uveitis. Here, we report the percentage of granu-
lomatous features in JIA-related uveitis among patients at a uveitis referral center.
Methods: We conducted a retrospective study of all patients with JIA-related uveitis who
were seen at the Center for Ophthalmic Specialized Care in Lausanne between 2000 and 2020.
The sample comprised pediatric patients with bilateral anterior uveitis diagnosed as JIA-related
with positive antinuclear antibody (ANA) titers. Exclusion criteria were a positive Mantoux or
Quantiferon® test or elevated serum lysozyme and/or angiotensin converting enzyme (ACE)
levels. The presence of one of the following features qualified the uveitis as granulomatous:
granulomatous keratic precipitates (KPs) of mutton-fat type, smaller granulomatous KPs, or
Koeppe nodules. The amount of inflammation was measured using laser flare photometry.
Results: Thirty-eight patients were identified (mean age 13.34 £ 2.71 years; all female). In
12 patients (31.5%), the uveitis presented granulomatous features at presentation or during
follow-up in at least one eye. Two of the 12 (16%) granulomatous patients had only light or
no systemic involvement. The mean flare was 136.3+149 ph/ms, which is much higher than
granulomatous uveitis entities of other origin reported in the literature.

Conclusion: JIA related uveitis can have a granulomatous presentation in about one third of
patients with the Oligoarticular type and ANA positive, seen in a uveitis referral center. The
presence of granulomatous features in bilateral uveitis in ANA-positive pediatric patients
should not exclude the diagnosis of JIA-related uveitis, even in the absence of systemic
involvement, as this entity presents a much more severe uveitis than other granulomatous
anterior uveitis entities.

Keywords: JIA-related uveitis, anterior uveitis, non-granulomatous anterior uveitis,
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Introduction

Anterior uveitis is classically divided into non-granulomatous and granuloma-
tous entities. This classification is very useful because it corresponds to
different specific entities and helps in the work-up of uveitis cases. Non-
granulomatous uveitis is principally characterized by fine and diffuse endothe-
lial keratic precipitates (KPs) in the lower half of the cornea, which appear as
dust on the endothelium but are not visible by slit-lamp photography. One of
the characteristic features of granulomatous uveitis is the presence of KPs
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larger than dust that can be individually photographed.'
Granulomatous KPs can be small as in Fuchs’ uveitis,
medium-sized as in herpetic kerato-uveitis, or large
(mutton-fat KPs) as in tuberculous or sarcoidosis uvei-
tis. Other features of granulomatous uveitis include
Koeppe nodules, fluffy small outgrowths on the pupil-
lary edge or on the surface of the iris, and Busacca
nodules within the stroma of the iris. The term granu-
lomatous uveitis is a misnomer, as it uses a histological
term applied to a set of clinical signs. Conditions pre-
senting with non-granulomatous uveitis typically com-
prise HLA-B27 uveitis and Behget’s uveitis. Conditions
presenting with a granulomatous uveitis typically
include uveitis caused by herpes, sarcoidosis, or tuber-
culosis. Fuchs’ uveitis is often erroneously classified as
non-granulomatous, but it is a genuine granulomatous
uveitis with stellate KPs that are easily identifiable and,
in many cases, with Koeppe nodules.?

Juvenile idiopathic arthritis-associated uveitis (JIA-
uveitis) is the most common uveitis related to
a systemic disease in childhood. JIA-uveitis has been
classified as a non-granulomatous uveitis and is still
currently in articles and textbooks, confusing clinicians
and creating problems in differential diagnosis. We con-
sulted chapters on JIA-uveitis in 11 textbooks published
in the UK, USA, France, and Germamy.%13 In all but one
of these chapters, JIA-uveitis was qualified as non-
granulomatous. In the other chapter, JIA-uveitis was
described as potentially granulomatous in the following
terms: “In the vast majority, the intraocular inflammation
is non-granulomatous, although Koeppe nodules and mut-
ton-fat KPs may rarely be seen”.® After having seen
several cases of JIA-uveitis with clearly granulomatous
signs, the purpose of this study was to identify the
proportion of granulomatous JIA-uveitis cases among
our collective cases.

Methods

We conducted a retrospective study of all uveitis
patients seen at the Center of Specialized Care in
Lausanne between 2000 and 2020, identifying granulo-
matous signs at presentation or during follow-up in
patients with JIA-uveitis. All patients referred to or
directly seen at our center with the diagnosis of JIA-
uveitis who had positive and elevated ANA titers (> 1/
160) were included in this study. Exclusion criteria were
a positive Mantoux test or a positive Tuberculosis IGRA
test (interferon gamma test), elevated serum lysozyme,

Figure | Presence of medium-sized keratic precipitates in a young girl with JIA-
uveitis.

and/or elevated serum ACE when these investigations
were performed.

Medium and large KPs (Figure 1), Koeppe nodules,
and/or Busacca nodules were the signs considered as
granulomatous in patients with JIA-uveitis at presentation
or during the follow-up.

Laser flare photometry (LFP) was performed the
same day the granulomatous signs were detected. We
used a Kowa FM-700 laser flare photometer following

a previously described protocol.'*

Results

Demographics

A total of 38 patients were diagnosed with JIA-related
uveitis ANA positive. All patients were females. The
patients’ ANA titers were between 1/160 and 1/1280.
Mean age at presentation was 13.34 + 2.71 years. Mean
visual acuity at presentation was 0.72 + 0.40 on a Snellen
chart. Mean age of arthritis onset was 5.3 + 1.7

Proportion of Granulomatous Uveitis

Twelve of the 38 patients (31.5%) had granulomatous
signs at presentation or during follow up (Table 1).
Eleven of these 12 (91%) patients had bilateral inflam-
mation, whether granulomatous or not. One patient had
unilateral granulomatous uveitis. Three patients pre-
sented with bilateral granulomatous uveitis, whereas
nine had unilateral granulomatous signs (total number
of eyes = 15). The KPs were distributed in the inferior
cornea in nine eyes and the distribution diffuse in six
eyes. Koeppe nodules (Figure 2A and B) were noted in
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Table | Eyes That Presented Granulomatous Signs in Juvenile Idiopathic Arthritis (JIA)-RelatedUveitis

Name Eye | Age at Diagnostic | ANA Type of Visual Flare | KPS | Distribution of Koeppe
Examination JIA acuity KPS
Patient | (ON 14.7 jia 17160 oligo 0.30 609 | inf 0
Patient 2 | OS 11.79 jia 17160 oligo 1.00 44.8 | dif 0
Patient 3 oS | 9.12 jia 17160 oligo 0.00 4.1 |1 inf 0
Patient4 oD | 7.10 jia 1/640 oligo 1.00 97.2 | inf 0
Patient 5 oD | Il.15 jia 1/320 oligo 1.00 31 | inf 0
Patient 5 (ON 11.15 jia 1/320 oligo 1.00 374 | inf 0
Patient 6 | OS 11.83 jia 171280 | oligo 1.00 25.9 | inf |
Patient 7 | OS 13.83 jia 17160 oligo 0.80 2676 | | inf |
Patient 8 (0N 15.10 jia 17160 oligo 1.00 2082 | | inf 0
Patient 9 OD | 1844 jia 17160 oligo 0.05 97.4 | dif 0
Patient 10 | OD | 16.05 jia 17160 oligo 0.10 4890 | | inf 0
Patient 10 | OS 16.05 jia 1/320 oligo 0.50 23 | dif 0
Patient || | OD | 19.60 jia 17160 oligo 0.30 3316 | | dif |
Patient 12 | OD | 12.15 jia 1/320 oligo 0.60 1223 | | dif 0
Patient 12 | OS 12.15 jia 1/320 oligo 0.80 95.3 | dif 0

Notes:|= present, 0= absent.
Abbreviation: KPs, keratic precipitates.

three eyes. Two of the 12 patients had light or no |Laser Flare Photometry
systemic involvement, meaning that no systemic treat- Mean flare values were 136.3+149 photons/millise-
ment was necessary. conds (ph/ms) in the 12 granulomatous JIA-uveitis

Figure 2 (A) Koeppe nodules (arrows) in a patient with exacerbation of JIA-related uveitis. (B) Same patient after treatment. The Koeppe nodules had disappeared (arrows
points were the nodules were before treatment) but posterior synechiae persisted.

Clinical Ophthalmology 2021:15 submit your manuscript 1057

Dove


http://www.dovepress.com
http://www.dovepress.com

Papasavvas and Herbort Jr

Dove

patients (normal values 4-6 ph/ms). The mean flare
values measured by LFP in JIA-uveitis were much
higher than those reported for granulomatous uveitis
of other origin (38.1+11 in sarcoidosis and 25.8+6.1

in zoster uveitis)."”

Discussion

Our results show that a substantial proportion (ie one-third) of
JIA related uveitis cases of oligoarticular type with ANA
positive were granulomatous in at least one eye, which does
not support JIA-uveitis being strictly qualified as non-
granulomatous. In the literature, we found only one report
that aimed to look at the clinical expression of JIA-uveitis
and search for granulomatous signs.'® In the latter study, the
proportion of granulomatous uveitis cases was 28% when all
patients were considered, including White (62/71) and Black
or Hispanic patients (9/71) but only 25% when only White
patients were considered. The granulomatous signs were iden-
tified at presentation and/or during follow-up, as was the case
in our study. Our percentage of patients with granulomatous
signs was higher than that found by Keenan et al, even though
all our patients were white Caucasians. We suspect that the
percentage in our study was higher because the Keenan et al
study included patients with oligo-articular, poly-articular, and
enthesitis type JIA-related uveitis, regardless of the presence of
ANA, in contrast to our study in which only oligo-articular JIA
patients with elevated ANA titers were included.

In 1988, Kanski'” noted that 1 of 315 patients had
mutton-fat KPs, and some patients with Koeppe nodules,
but the vast majority of JIA-related uveitis was non-
granulomatous. Dana et al found that 93% of 76 eyes
were non-granulomatous, implying by inference that 7%
were granulomatous without giving details on the signs
found.'®

As shown in our study, the non-granulomatous character of
JIA-uvetitis is far from overwhelming as described in the vast
majority of textbooks. This can probably be explained by the
fact that early reports stressed the non-granulomatous feature,
reporting very rare, exceptional granulomatous signs.'’
Thereafter, the formulation in Kanski’s article was taken up
verbatim in subsequent textbooks.'®!! It is worth relativizing
the importance of the non-granulomatous aspect in the defini-
tion of JIA-uveitis and considering a whole set of criteria,
including epidemiological facts (young girls), the type of
arthritis (oligo-articular), presence of elevated antinuclear anti-
bodies, frequent bilaterality, and high severity of the uveitis. In
this regard, LFP showed us that the amount of inflammation in

our series was much higher than granulomatous uveitis entities
of other origin."?

We could exclude other diagnoses occurring in children
that present with arthritis and granulomatous uveitis, such as
childhood sarcoidosis and/or Blau syndrome. Lysozyme and
ACE were negative in all patients in our series, and after
a prolonged follow-up, none of our patients presented clinical
signs of sarcoidosis or signs compatible with Blau syndrome,
which is characterized by arthritis, granulomatous panuveitis,

and a rash in children younger than 5 years.'>*

Conclusion

The presence of granulomatous signs should not lead to
excluding the diagnosis of JIA-uveitis, as 1 out of 3
patients with oligo-articular, ANA+ uveitis can present
such signs. The whole set of criteria should be looked
for to diagnose JIA-uveitis early, which is crucial for
early treatment of an often silent uveitis that is potentially
deleterious to the eye.

Ethics

The study was performed in accordance with the ethical
standards laid down in the Declaration of Helsinki and in
accordance with the IRB of our institution (Ethical
Committee of the Centre of Ophthalmic Specialised care
and Montchoisi Teaching Centre, protocol number: EC-
COS-MTC-20-12-01) authorizing retrospective, anonymous
and non-interventional studies. Parental informed consent
statement was signed,authorizing review of medical records.
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