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ABSTRACT

To describe tocilizumab (TCZ) effectiveness in 15
children with refractory non-infectious uveitis. Reported
outcomes are the number of relapses before and after
treatment, steroid-sparing effect and drug retention rate.
Macular oedema, fluorangiographic findings and ocular
complications are also reported.

The mean number of ocular relapses significantly
decreased from 314 per 100 eyes/year to 106 per 100
eyes/year (p=0.016). A significant steroid-sparing effect
was detected (p=0.037). TCZ drug survival was 77.4% at
6 months, followed by 61.9% at 12, 24 and 36 months
of follow-up. Macular oedema and retinal vasculitis
resolved in all affected eyes.

INTRODUCTION

Paediatric non-infectious uveitis (NIU) represents a
challenging condition to treat and may lead to irre-
versible visual loss in a considerable proportion of
children.! Traditionally, glucocorticosteroids (GC)
are used as a primary line of treatment. Nonetheless,
it is essential to minimise chronic exposure to GC
and reduce GC-related adverse events, especially
in paediatric patients. Therefore, the treatment
algorithm should consider the use of alternative
treatments including conventional and biologic
disease-modifying anti-rheumatic drugs. Despite
the well-known efficacy of antitumour necrosis
factor (anti-TNF) agents in the management of
paediatric NIU,? treatment failures are encountered
in roughly 30% of patients.” This aspect highlights
the need for alternative therapies that can effec-
tively control intraocular inflammation and ensure
sustained remission.

The evidence supporting the use of biological
agents other than anti-TNF monoclonal antibodies,
such as interleukin (IL) 6 inhibitors, in NIU remains
limited. The role of IL-6 was demonstrated in
experimental autoimmune models of NIU.* More-
over, preliminary studies have disclosed promising
results in the management of NIU with IL-6 inhibi-
tors.”™ In this context, we provide our multicentre
experience regarding the effectiveness of Tocili-
zumab (TCZ) in paediatric NIU.
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METHODS

Medical records of paediatric patients (onset before
the age of 16) affected by NIU were reviewed.
Data were extracted from the international AIDA
Network for uveitis registry and Behcet’s disease
registries. Patients were treated with TCZ, either
intravenously (8—12 mg/kg every 4 weeks) or subcu-
taneously (162 mg weekly).

The primary aim of the study was to assess the
effectiveness of TCZ by measuring the number
of relapses per 100 eyes per year before and after
treatment. Secondary objectives included the evalu-
ation of (a) the GC-sparing effect, (b) the TCZ drug
retention rate (DRR) using Kaplan-Meier curves,
(c) changes in visual acuity measured by the best
corrected visual acuity (BCVA) expressed in deci-
mals and (d) improvement in the number of eyes
affected by macular oedema and retinal vasculitis.
The record of new ocular complications during
follow-up constituted the ancillary aim.

Data were analysed using SPSS (IBM Corp,
Armonk, New York, USA). Normality was assessed
with the Shapiro-Wilk test. Quantitative variables
were reported as mean=SD or median (IQR), qual-
itative as frequencies (%). Group differences were
tested with Student’s t-test, Mann-Whitney U, or
Wilcoxon tests, as required. Survival curves were
estimated with the Kaplan-Meier method. Signifi-
cance was set at p<0.05 (all tests were two-sided).

RESULTS

We enrolled 15 paediatric patients affected by NIU
and treated with TCZ. Ocular involvement was
bilateral in all of them except one. Figure 1 illus-
trates the steps leading to the final cohort of eligible
patients. Table 1 details the demographic and clin-
ical characteristics of the cohort.

We observed a significant relapse reduction from
314 to 106 per 100 eyes/year 12 months before and
after TCZ (p=0.016) (figure 2A).

A GC-sparing effect was also observed (p=0.037).
Mean GC dosage before and after TCZ initiation
was 10.93 mg (median (IQR), 10 (21.88) mg) and
1.7mg (median (IQR), 0 (0.50) mg), respectively.
Regarding DRR, the estimated TCZ survival is
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Figure 1
Behcet's disease; NIU, non-infectious uveitis; TCZ, tocilizumab.

77.4% at 6 months, followed by a plateau after the 12th month
of treatment (61.9% at 12, 24 and 36 months of follow-up)
(figure 2B).

No differences were detected in median (IQR) BCVA between
baseline values 0.95 (0.68) and the last follow-up assessment 1
(0.20) (p=0.285).

Children with juvenile idiopathic arthritis (JIA) had anterior
uveitis in 11 eyes and intermediate uveitis in 2 eyes, while panu-
veitis was the dominant anatomical pattern (12), followed by
posterior uveitis (2) and anterior uveitis (2) in the remaining
cohort.

Macular oedema and retinal vasculitis were detected in four
eyes at baseline and resolved in all of them by the last follow-up
visit. No intravitreal drugs were used in conjunction with TCZ.

pediatric  patients with NIU
treated with TCZ
(n=12)

S
>

Flowchart showing the selection process for the paediatric patients included in the study. AIDA, Autoinflammatory Disease Alliance; BD,

Ocular complications occurred in two eyes: one with macular
atrophy and ischaemia, the other with retinal detachment,
phthisis bulbi and band keratopathy.

DISCUSSION
The present study supports the effectiveness of IL-6 inhibition
in paediatric NIU. Recent evidence highlights the pivotal role
of IL-6 in NIU pathogenesis,® providing the biological rationale
for IL-6-targeted therapies. Indeed, IL-6 mediates inflammation
in NIU and may also display a prognostic role, particularly in a
specific subset of patients. More in detail, younger patients with
associated systemic diseases and a high number of ocular flares
tend to exhibit higher IL-6 serum levels, which could in turn
carry key therapeutic
implications.”

The available medical

Table 1 Demographic, clinical and therapeutic characteristics of our cohort literature s limited
Patients (n) 15 and, to some extent,
Mean age at onsetSD (years) 6.18+2.84 controversial. In the
Mean age at diagnosisSD (years) 6.27+2.91 APTITUDE trial, TCZ
Mean diagnostic delay (months)—median ~ 1-0 (0.2) failed to meet the
(IQR) primary endpoint for
Female/male 10/5 treating TNF-refractory
Ethnic origin Caucasian (n=10) paediatric NIU associ-

Arab (n=5) ated with JIA,> while
Laterality Bilateral (n=14) showing  encouraging
Monolateral (n=1) results in a real-life
. T tting.®”
Anatomical classification (eyes (n)) AU (n=13, 44.8%) se Lo
oo Based on our findings,
U (n=2, 6.9%) TCZ d d
PU (n=2, 6.9%) C . emonstrate En
PanU (n=12, 41.4%) e.xce. .ent response . Y
. P — — significantly  reducing
Associated systemic diseases Juvenile idiopathic arthritis (n=7)
i the number of ocular
Behget's disease (n=3)
: 0 : relapses by  almost
M-lxed ct.)nnectlve tissue disease (n=1) threefold. Additionally,
Idiopathic (n=4) it showed remarkable
AU, anterior uveitis; IU, intermediate uveitis; PanU, panuveitis; PU, posterior uveitis. drug survival, with an
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Figure 2
tocilizumab (Kaplan-Meier method).

estimated probability of approximately 62% persistence after 3
years of treatment.

We also observed a significant steroid-sparing effect, which is
especially important in paediatric-onset cases to reduce chronic
GC exposure and its associated short- and long-term side effects,
such as growth suppression. BCVA remained stable throughout
the treatment period.

No eyes with retinal vasculitis or macular oedema were
detected at the last follow-up. This suggests a potential role of
IL-6 inhibition’s efficacy in treating this complication.'* Finally,
ocular complications occurred in only two eyes, likely due to
early diagnosis (approximately 1-month delay).

Several substantial limitations should be mentioned. First, the
small sample may limit generalisability. Second, variability in
disease management across centres could introduce data hetero-
geneity, as different centres may follow different clinical practices
and treatment protocols. Finally, the lack of randomisation may
be responsible for a selection bias and potential confounders.

In summary, our findings support the effectiveness of TCZ in
reducing relapses, sparing GC use and ensuring a favourable DRR
in the treatment of paediatric NIU, while also preserving visual
acuity. However, multicentre studies with larger sample sizes are
needed to address unanswered questions in this emerging but
largely unexplored field.

(A) Number of relapses per 100 eyes/year before and after treatment with tocilizumab (with 95% Cl error bars). (B) Drug survival curve of
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