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Optic neuritis (ON) is a well-studied disorder of the optic nerve in adults (1). The Optic
Neuritis Treatment Trial (ONTT) is one of the most widely cited clinical trials in
ophthalmology and provided invaluable knowledge regarding the etiology, management,
prognosis of ON, and subsequent diagnosis of multiple sclerosis (MS) in affected adults.
However, there is little prospective data related to ON in children (2).

The pathogenesis of pediatric optic neuritis (PON) is not well understood. Our
understanding about causation, natural history, response to therapy, and prognosis is based
on case reports and retrospective case series, in addition to generalization from adult data
(3-8). There are differences between adult ON and PON that may impact response to
treatment, visual recovery and subsequent diagnosis of MS. First, children often experience
greater visual acuity deficits and are more likely to develop bilateral eye involvement than
adults (1). In addition, a greater percentage of children present with optic disc edema.
Although optic disc swelling was found to be protective in adults with ON (9), its
implications for children are not known. A meta-analysis of patients with PON revealed that
the risk of subsequently developing MS was higher in children who were older and in those
who presented with white matter lesions on magnetic resonance imaging (MRI) (10).
However, a meta-analysis could not draw definitive conclusions regarding the natural history
or provide evidence that treatment was beneficial. Other recent retrospective studies have
described the extent of visual acuity recovery after an episode of ON (8), but have not
prospectively evaluated the association with MS or other systemic diseases. Furthermore, no
studies have systematically and prospectively evaluated other outcome measures such as
low-contrast visual acuity, retinal nerve fiber layer thickness, or quality of life in children
with PON.

In addition to the lack of data on the presentation and natural history of PON, guidelines for
optimal treatment are unavailable. In the 1950s, corticosteroids were used to treat
demyelinating diseases including ON and MS in adults and children. The results from the
ONTT have modified evaluation, treatment, and outcomes of demyelinating diseases in
adults, providing evidence-based management of these patients (11). The study
demonstrated that the administration of intravenous corticosteroids hastens visual recovery
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in adults, but did not affect the long-term visual or neurologic prognosis (9,12,13).
Furthermore, the ONTT showed that initial treatment with oral corticosteroids was
associated with an increased risk of relapse of ON; however, the relationship between
treatment and risk of relapse remains unclear (13). Moreover, intravenous corticosteroids did
not prevent optic nerve atrophy (14) and may be harmful with regard to the risk of
developing MS in the long-term (15). Although ONTT did not include children and there are
no similar data for PON, intravenous corticosteroids have remained the mainstay of
treatment for PON.

In a recent survey, 86% of physicians believed that not all acute attacks of central nervous
system (CNS) demyelinating diseases require treatment (16). A survey involving a
hypothetical treatment trial of PON revealed that 98% of the 49 ophthalmologists,
neurologists, and eye professionals queried would enroll their pediatric patients into such a
trial (16). These findings support the need for studies to provide evidence-based care of
PON.

To confirm the benefit or futility of corticosteroids for PON and to establish appropriate
treatment guidelines, a randomized, placebo-controlled trial of the effects of corticosteroids
in pediatric participants with acute optic neuritis—Pediatric Optic Neuritis Treatment Trial
(PONTT)—is needed. However, because clinical trials of uncommon diseases may have
difficulty with enrollment and the incidence of PON is low, we are launching a pilot study.
The Pediatric Optic Neuritis Prospective Outcomes Study will have 2 primary aims: to
determine the feasibility of sufficient enrollment for a PONTT, and to measure clinically
important outcomes in a prospectively studied cohort of children with PON.

This study is being conducted by the Pediatric Eye Disease Investigator Group (PEDIG) in
cooperation with the Neuro-Ophthalmology Research Disease Investigator Consortium
(NORDIC). It is funded through a cooperative agreement between the National Eye Institute
and PEDIG, with the coordinating center at the Jaeb Center for Health Research, Inc
(Tampa, FL). 1t will be a 4-year study, including 2 years of enrollment in a prospective data
collection of children with acute optic neuritis in 1 or both eyes to assess our ability to enroll
a sufficient number of patients for a future randomized controlled trial, and to evaluate
systematically clinical outcomes in this population. Any investigator in North America
caring for such patients who is a member of PEDIG or NORDIC, or is eligible and willing
to join one of the groups, is encouraged to participate. Sites with NORDIC members who
are not affiliated with PEDIG will be certified for this study as PEDIG affiliates. Each site
will be required to have a principal investigator who is certified to lead the study and a
research coordinator. Sites with an institutional review board (IRB) will be required to
obtain local approval for the protocol and consent process. Sites without an IRB may
participate after certification from the Jaeb Center IRB.

The Pediatric Optic Neuritis Prospective Outcome Study will include children who are 3
through 15 years with PON in at least 1 eye, and enrollment will occur over a 2-year period
or until 100 subjects participate. For eligibility, onset of symptoms must be within 2 weeks
of enrollment and patients will be required to undergo a MRI of the brain and orbits. Patients
with neuroretinitis or a previous episode of ON in the recently affected eye(s) will be
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excluded. Patients also will be excluded if they have meningitis or laboratory abnormalities
consistent with CNS infection, malignancy, or other findings suggestive of a
nondemyelinating cause for ON. Baseline testing will include high and low-contrast
monocular visual acuity testing using the Electronic Visual Acuity System (17). Optional
testing will include optical coherence tomography (OCT) and automated visual fields.
Serum will be obtained for neuromyelitis optica 1gG antibody (NMO-1gG), which will be
analyzed at the Mayo Clinic (Rochester, MN) to provide standardization of the assay, and
serum samples will be saved for future analyses. Treatment will be at investigator discretion.

The study’s primary aim is to determine the network’s ability to recruit for a randomized
clinical trial. The primary outcome is high-contrast monocular visual acuity at 6 months
after enrollment. Descriptive analyses and cross-tabulations of the distribution of monocular
visual acuity will be stratified according to laterality of PON at presentation. The mean
visual acuity deficit in the affected eye(s) 6 months after enroliment, estimated using
normative data for age will be calculated by age group using a linear mixed model to adjust
for the intereye correlation, as we will include both eyes of bilaterally affected children.

Secondary aims include characterization of ON in a large multicenter cohort of children,
high-contrast, and low-contrast visual acuity measurements at 6 months, 1 year, and 2 years
after enrollment, as well as the risk of developing MS at 2 years. In addition, the impact of
NMO antibodies on clinical outcomes and quality of life measures will be analyzed. If OCT
is performed, retinal nerve fiber layer and macular ganglion cell thickness will be measured
and analyzed.

This Pediatric Optic Neuritis Prospective Outcomes Study represents an opportunity for
neuro-ophthalmic and pediatric ophthalmic communities to work together to study a rare
disease in children. If successful, this initial collaboration could be broadened to other
pediatric neuroophthalmic disorders. We welcome participation from members or future
members of NORDIC and PEDIG who express interest in participating in the study through
email (pedig@jaeb.org).
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