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Abstract

Background: Inherited retinal dystrophies are a leading cause of irreversible blindness in
children in the United States. Topical carbonic anhydrase inhibitors have improved central vision
and cystoid macular edema in patients with retinal dystrophies, but few studies have assessed their
efficacy in children.

Materials and Methods: A retrospective chart review was performed with Institutional Review
Board approval to identify pediatric patients with inherited retinal dystrophies who received
topical brinzolamide at a single university center between 2008 and 2015. Serial visual acuity and
central macular thicknesses were compared to assess efficacy of brinzolamide.

Results: Seven subjects were identified who met inclusion criteria. Four had juvenile X-linked
retinoschisis, two had retinitis pigmentosa, and one had Leber congenital amaurosis. All were
prescribed brinzolamide thrice daily; however, one patient was completely non-compliant. Four of
the six treated patients exhibited a mild decrease in central macular thickness in both eyes during
the study with all six treated patients having significantly improved vision at the first endpoint,
33.2 +/- 8.2 months after treatment initiation. For treated patients, average visual acuity
(LogMAR) +/- standard error of the mean improved from 0.5 +/- 0.04 pre-treatment to 0.3 +/

- 0.1 at the second endpoint, 50.2 +/- 7.3 months after treatment initiation.

Conclusions: Mild anatomic improvement of macular cysts was seen in pediatric patients using
brinzolamide. Visual acuity improvement occurred even without significant reduction in macular
cysts. Further studies are needed to determine whether the beneficial effects of carbonic anhydrase
inhibitors are sustained in children with inherited retinal degenerations.
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Introduction

Inherited retinal degenerations are among the leading causes of irreversible, progressive
blindness in children in the United States. These diseases include X-linked retinoschisis
(XLRS), Leber congenital amaurosis (LCA), and retinitis pigmentosa (RP), among others.
Macular cysts develop in many of these retinal degenerations and can cause acute decrease
in central vision. Optical coherence tomography (OCT) demonstrates that these cysts appear
very similar to cystoid macular edema (CME) seen in inflammatory and post-surgery
conditions. It is unknown whether the long-term presence of cysts in the macula of children
with retinal degenerations hastens permanent visual acuity loss. However, it is known that
chronic CME from other causes may result in macular atrophy (1). It is, therefore,
reasonable to assume that resolution of the cystic lesions in these children may have both
short- and long-term beneficial effects.

Acetazolamide, an oral carbonic anhydrase inhibitor (CAl), was the first CAl shown to
inhibit carbonic anhydrase activity in the ciliary body and, subsequently, to decrease
aqueous humor secretion (2). Acetazolamide therapy has been demonstrated to have a
reductive effect on macular cysts in patients with RP and XLRS (3, 4). However, it can
produce systemic side effects of the endocrine, gastrointestinal, cardiovascular, and central
nervous systems that many patients may find intolerable (5). Dorzolamide hydrochloride
(2%), a topical CAl, has fewer systemic side effects but can produce burning and stinging
discomfort in the eyes upon administration in up to 40% of patients (6). Despite its
discomfort, dorzolamide has been shown to improve macular cysts in adults with X-linked
retinoschisis (7, 8). Apushkin and Fishman reported that topical dorzolamide resulted in a
significant visual acuity improvement in five of eight adult patients with XLRS (7).

Unique challenges are present in the pediatric patient population, including compliance and
reliance on a caregiver to administer therapy. To date, few studies have been conducted on
the use of CAls in children for the treatment of macular cysts. The newer generation of CAls
is better tolerated by children since they do not cause stinging upon application (9).
Brinzolamide (1%), a high-affinity and high-specificity carbonic anhydrase Il inhibitor, is
one such drug and is FDA-approved for topical use in patients with primary open-angle
glaucoma (10). It is also used off-label for treatment of macular cysts, and there are case
reports demonstrating favorable outcomes in the reduction of macular cysts in XLRS
patients (11).

The aim of this study was to investigate the short-term and longer-term efficacy of topical
brinzolamide in pediatric patients with XLRS, RP, and LCA in one pediatric ophthalmic
genetics clinic as measured by best-corrected visual acuity (BCVA) and OCT at two
endpoints over an average total treatment duration of approximately 50 months.
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Materials and Methods

This study was conducted at the Institute for Vision Research and Department of
Ophthalmology and Visual Sciences at the University of lowa. Institutional Review Board
approval was obtained to complete a retrospective chart review. Records of 14 eyes of seven
patients with LCA, XLRS, or RP met inclusion criteria and were identified for data
collection. The subjects were all pediatric patients who were prescribed topical brinzolamide
thrice daily in both eyes for macular cysts; they were all seen at the University of lowa
Pediatric Ophthalmic Genetics Clinic at least three times between 2008 and 2015. All
patients had molecular genetic testing performed by the John and Marcia Carver Nonprofit
Genetic Testing Laboratory at the University of lowa. Due to the varying nature of patients’
individual treatment courses, the short- and long-term intervals were determined according
to data collection benchmarks (/.e., defined time points) rather than treatment duration, as
described in detail below.

Data were collected from three time points: the visit at which treatment was prescribed (7.e.,
the baseline); the visit closest to May 2014 when the study was initiated (/.e., the first
endpoint); and the visit closest to November 2015 when data collection was concluded (/.e.,
the second endpoint). Best corrected visual acuity (BCVA) and central macular thickness
(CMT) were analyzed for each eye for comparison between baseline and each of the two
study endpoints. Given there is some systemic absorption of the topical drops, the visual
acuity and macular thickness were also analyzed as an average between the two eyes for
each patient at all three study time points.

All patients were initially prescribed brinzolamide eye drops twice a day in the worse seeing
eye, per institutional protocol. This was subsequently increased to both eyes (OU) three
times daily if visual acuity was improved in the treated eye at the first follow-up visit and if
there were no side effects. Compliance according to the parent/guardian was documented at
each visit.

Ophthalmologic Examination

All patients had complete eye examinations upon establishing care at the University of lowa
with special testing as needed for specific signs and symptoms. Measurements evaluated for
this study included BCVA and CMT, which were recorded for the visit at which treatment
was first prescribed, at the first study endpoint, and at the second study endpoint. Visual
acuity was measured using a Snellen chart at a standard distance of 20 feet.

Optical Coherence Tomography (OCT)

Heidelberg Spectralis OCT (Heidelberg Engineering Inc., Heidelberg, Germany) was
utilized for imaging of the macula and measuring the CMT. The CMT was measured in
microns on the volume scan. OCT data were collected from the visit at which therapy was
started, the first study endpoint, and at the second study endpoint.
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Statistical Analysis

Results

Decreases in CMT greater than 20% were considered clinically significant as reported by
Apushkin, et al (7). BCVA was calculated by converting Snellen acuity to LogMAR for
analysis. The averaged BCVA was compared between the three endpoints using one-way
analysis of variance (ANOVA), where time was considered a variable. Similarly, the
averaged CMT values were compared between the three endpoints using one-way ANOVA
with time considered a variable. A post-hoc analysis using the Tukey test was performed for
multiple comparisons. The BCVA and CMT data were also analyzed with a mixed effects
model fit to OU given that there were three measurements on a subject. Pearson’s correlation
coefficient (r) was determined and a linear regression was performed to determine the
strength of the association between two variables, CMT and BCVA. For all analyses, p<0.05
was considered statistically significant. All statistical tests and graphs were performed using
GraphPad Prism 4.0b for Macintosh (GraphPad Software, San Diego, CA), and all values
were reported as mean = standard error of the mean (SEM).

Seven patients (14 eyes) met inclusion criteria on retrospective chart review. The average age
at initial treatment was 6.3 +/- 0.9 (Range: 3-9 years). Among the patients, four had XLRS,
two had RP, and one had LCA. All were male patients, and their genetic testing results are
found in Table 1. Duration of treatment at first study endpoint ranged from 12-59 months
with an average duration of 30.1 +/- 7.6 months. Duration of treatment at second study
endpoint, when data were revisited for longer-term evaluation, was an average of 49.3 +/

- 6.3 months with a range of 29-75 months.

All patients were initially prescribed brinzolamide eye drops twice a day in the worse seeing
eye, per institutional protocol, and subsequently increased to both eyes three times daily. No
adverse effects related to brinzolamide were noted for any subjects. Compliance according
to the parent/guardian was documented at each visit. “Intermediate compliance” was defined
as application of drops fewer than three times a day but more than once daily on average;
Five patients were in this category (Patients 1-5). “Best compliance” was defined as strict
adherence to application three times daily as reported by the parent/guardian; One patient
achieved this (Patient 6). One patient with RP (Patient 7) was completely non-compliant
with brinzolamide and, thus, served as a control (Table 1); however, this patient received oral
acetazolamide for a different disease process prior to the second study endpoint.

Central Macular Thickness (CMT)

Four of the six brinzolamide-treated patients had decreased CMT post-treatment in at least
one eye at the first study endpoint, and three patients showed improvement in at least one
eye from baseline at the second study endpoint (Table 1). The average reduction in CMT
among treated eyes was 8.5% from baseline at the first endpoint and 5.7% from baseline at
the second endpoint. Comparing all treated eyes across the study, there was no treatment
effect on CMT (p=0.4; F(1.3, 14.1)=0.9). We also analyzed the data with a mixed effects
model fit OU given there were three measurements per patient (Supplemental Fig.), and age
(7.e., time) had an insignificant effect on CMT (p=0.4). In the control patient (Patient 7), the
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CMT increased by 7.3% at the first endpoint and decreased by 8.0% at the second study
endpoint without use of brinzolamide. Marked improvement in CMT and the appearance of
cysts on OCT was seen in Patient 6, who had the best-documented brinzolamide
compliance.

Averaging both eyes, Patient 6 had a 32.5% reduction in CMT at the first endpoint (363.5
microns) and a 41.9% reduction at the second endpoint (313 microns) compared to the
baseline measurement (538.5 microns; Figure 4). At the second endpoint, the CMT had
decreased by 48.9% in the right eye (OD) and 32.1% in the left eye (OS) from baseline. This
was the only patient to achieve significant CMT reduction of greater than 20%. BCVA in
this patient improved from 20/200 in the right eye to 20/60 at the first endpoint and then was
stable for the duration of the study. The BCVA in the left eye was stable at 20/60 at the first
endpoint and slightly decreased to 20/70 at the second endpoint; however, the clinical course
of the left eye was atypical and complex as described in detail in the case report below (Fig.
4).

Two other patients (Patients 2 and 3) also exhibited dramatic improvement in BCVA over the
study duration. In Patient 2, the averaged CMT between both eyes was actually increased by
9.2% at the first endpoint and then modestly reduced by 3.1% at the second endpoint. In
Patient 3, the CMT was decreased 15.6% at the first endpoint, yet the CMT returned to
baseline thickness at the second endpoint despite continued BCVA improvement. When
comparing all CMT values to the corresponding LogMAR visual acuities over all visits for
treated patients, there was no significant correlation between these two variables (R=0.3,
p=0.1). OCT images of Patient 1 (Intermediate compliance), Patient 6 (Best Compliance),
and Patient 7 (Non-Compliance) are shown in Figure 1.

Best-Corrected Visual Acuity

Eleven of the 12 brinzolamide-treated eyes had improved BCVA at the first endpoint (Fig.
2A-B), whereas seven of the treated eyes had improved vision at the second endpoint
compared to baseline (Fig. 2A-B). There was a significant treatment effect (p=0.01; F(1.3,
13.9)=7.7) when analyzing the averaged LogMAR scores for brinzolamide-treated eyes over
the three study time points (Fig. 2C-D). Averaged BCVA in LogMAR +/- SEM
significantly improved from 0.5 +/- 0.04 at baseline to 0.3 +/- 0.04 at the first endpoint
(p=0.006) and remained stable at 0.3 +/- 0.07 (p=0.06) at the study’s conclusion. This
represented an improvement from 20/66 to 20/41 on the Snellen chart in the treated cohort
over the study duration. Significance was lost from the first study endpoint due to a slight
increase in variance at the second endpoint. The data were also analyzed with a mixed
effects model fit OU given there were three measurements per patient (Supplemental Fig.);
there was a significant decrease in LogMAR values (/.¢., improvement in BCVA) with
increased age of the patients (p=0.002). The BCVA for XLRS patients (Fig. 3A) improved
over the study duration more than the patients with LCA or X-linked RP (Fig. 3B).

In Patient 7, the averaged BCVA in LogMAR worsened from 0.44 (20/55) pre-treatment to
0.55 (20/71) at the first endpoint and then subsequently improved to 0.35 (20/45). Although
this patient did not use the prescribed topical brinzolamide, he developed idiopathic
intracranial hypertension (I1H) that required oral acetazolamide approximately three months
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prior to his second endpoint. The subsequent use of a different class of CAl is likely the
reason his visual acuity and CMT improved at the second endpoint despite not using
brinzolamide. At the visits prior to developing I1H, his BCVA was either stable or slightly
worse than at the first endpoint, which was expected of the normal disease progression for
autosomal dominant RP.

Patient 6 presented with decreased vision at age seven. He had a family history of decreased
vision in his maternal grandfather, his grandfather’s brothers, and maternal male cousins of
his grandfather. He was found to have bilateral decreased vision, hyperopia, petalloid
appearance of both maculas, tortuous vessels, and splitting of the nerve fiber layer in both
eyes on OCT. On presentation, the CMT was 628 microns OD and 449 microns OS. BCVA
at initial visit was 20/200 OD and 20/60 OS. His findings were consistent with XLRS, which
was later confirmed by genetic testing. He was given a new glasses prescription and started
on brinzolamide twice daily OD, which was subsequently changed to thrice daily OU, per
institution protocol.

At interval visits in the following two years after starting brinzolamide, vision had been
stable at 20/60 OD and 20/60 OS. When he presented for routine follow-up in September
2014, he complained of blurred vision in the left eye only; however, vision was stable at
20/60 and CMT had increased only slightly from 386 to 443 microns. The patient’s parents
were instructed on strict compliance with drops. In December of 2014, vision in the left eye
had decreased to 20/70, and CMT was markedly thicker at 577 microns. Because
tachyphylaxis was suspected, a one-month discontinuation of brinzolamide in the left eye
was recommended. The patient returned three months later in March 2015 with headaches,
markedly increased CMT to 988 microns OS, and increased IOP (22 OD, 32 OS) in the
setting of a shallow anterior chamber. The mechanism of angle closure in this child was
likely related to forward rotation of the lens-iris diaphragm due to drug-induced ciliary body
rotation. Given the patient’s age and discomfort at the time of examination, neither
gonioscopy nor ultrasound biometry could not be successfully completed. BCVA was 20/60
OD and 20/300 OS. After reviewing treatment options with the parents, oral acetazolamide
was started. Within 24 hours of starting acetazolamide, the patient experienced nausea and
vomiting and was switched back to topical brinzolamide three times daily in both eyes
without systemic therapy.

Upon returning to clinic six weeks later in April 2015, his visual acuity was stable in the left
eye, IOP had normalized, and schisis was slightly improved on OCT. The right eye remained
stable during this interval. Visual acuity in the left eye resolved to pre-discontinuation exam
levels after five months on brinzolamide thrice daily OU with a follow-up CMT of 305
microns (Fig. 4).

Discussion

This study demonstrates that in pediatric retinal dystrophy patients with cystic macular
changes, brinzolamide improves visual acuity and, to a lesser extent, central macular
thickness. Our findings corroborate previous reports showing improvement in visual acuity
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and macular edema after initiating topical CAl therapy for patients with inherited retinal
diseases. For example, topical CAls led to sustained vision improvement in adult patients
with RP over a period of 7-15 months in one study (12). Genead, et al,, demonstrated that
topical dorzolamide improved vision by seven letters or more in 31% of RP patients and
decreased the CMT in 67% of the same cohort (13). Similarly, Liew, et al., found that adults
with autosomal recessive RP had improvement in CMT after three months of treatment with
topical dorzolamide (14). Approximately 40% of eyes receiving dorzolamide showed
improvement in intraretinal cysts compared to 28% of eyes in the group treated with oral
acetazolamide; however, direct comparisons between the topical and oral treatments cannot
be made given the patients were not randomly assigned to treatment groups (14). However,
this is, to our knowledge, the first study to document short- and long-term outcomes of
topical CAl therapy for patients with inherited retinal diseases.

Unlike prior studies studying CAls in adult cohorts, this study demonstrates that visual
acuity improvement is more robust than, and disproportionate to, macular edema
improvement in most children. Visual acuity improvement with topical brinzolamide did not
significantly correlate with CMT improvement in children with retinal degenerations. For
treated patients in this study, the average CMT modestly decreased by 8.5% at the first study
endpoint, whereas the visual acuity had a significant improvement from 0.52 LogMAR to
0.32 LogMAR, a two-line improvement on the Snellen chart. Similarly, Pennesi, et af,
recently reported that mean cyst cavity volume determined on OCT had no correlation with
visual acuity in 56 XLRS patients (age =7 years), yet the patients who started CAI treatment
had improved BCVA compared to those who were untreated (15).

These data suggest that CAls, including brinzolamide, act via multiple pathways to improve
vision in these affected children. It is known that brinzolamide inhibits carbonic anhydrase 11
in the ciliary processes, decreasing aqueous humor secretion and, thereby, decreasing
intraocular pressure (16). lester showed that brinzolamide improved blood flow to the optic
nerve in patients with glaucoma as measured by Doppler flowmetry (17, 18). However, in
other studies of normal or glaucomatous human eyes, brinzolamide had no significant
physiologic effect on vasculature (19, 20). An alternate mechanism of carbonic anhydrase
inhibitors includes improving retinal pigment epithelium metabolic pump function, which
may contribute to visual acuity improvement without directly decreasing cystoid macular
edema appearance on OCT (21). Brinzolamide has been reported to decrease the amplitude
of nystagmus in patients with congenital nystagmus syndrome, again suggesting multiple
beneficial effects of topical CAls on the eye and BCVA (22). Interestingly, the patient with
the best compliance (Patient 6) was the only patient in this study to have a significant (/.e.,
greater than 20%) reduction in CMT. Thus, it is possible that at higher doses of brinzolamide
the CMT and visual acuity may have a stronger correlation.

All treated patients had a statistically significant improvement in BCVA at the first endpoint
after starting topical brinzolamide, whereas the control patient had worsened vision from
0.44 LogMAR (20/55) to 0.55 LogMAR (20/71). By the second endpoint, three treated
patients had decreases in vision compared to the first endpoint but were improved or stable
compared to baseline. One treated patient remained stable, while two treated patients had
continued improvement on long-term follow-up. The two patients who had continued
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improvement both had XLRS, while the three patients who worsened after initial
improvement represented one each of RP, LCA, and XLRS (Figure 3). It is possible that the
loss of statistical significance at the second, long-term endpoint was due to worsening of
vision in these three patients due to the natural history of the underlying diseases. We
suspect that the vision of Patient 6, who had XLRS, was complicated by his clinical course
rather than his disease progression (Fig. 4). Both vision and CMT worsened dramatically in
the setting of severe schisis and acute angle closure glaucoma secondary to presumed ciliary
body rotation in the left eye after a brinzolamide holiday; interestingly, Patient 6 ultimately
had improved vision and retinal architecture on OCT compared to baseline after reinstitution
and continued use of brinzolamide, despite these clinical challenges.

There have been case studies of adult patients with peripapillary retinoschisis who have been
reported to have narrow angles associated with schisis extending into the macula (23), and
there have been two recent reports of children with XLRS with narrow angles. The presence
of angle-closure glaucoma may be genetically linked to RS2 mutations (24), and one case of
refractory angle closure glaucoma in a patient with XLRS that was treated by lens
extraction, suggesting pupillary block may contribute (25). Angle closure in pediatric
patients and young adults is rare and associated with a variety of congenital diseases and
structural etiologies, unlike angle closure in older patients (26). A rebound increase in
intraocular pressure due to angle closure has not been reported in glaucoma patients using
carbonic anhydrase inhibitors. Thus, it is possible that our patient’s sudden increase in
intraocular pressure and macular thickness was unrelated to the discontinuation of
brinzolamide, but the transient nature of the increase with subsequent decrease in intraocular
pressure and cysts after strict compliance with thrice daily dosing makes this unlikely.

Limitations of this study included the retrospective study design and the fact that compliance
is a relatively subjective measurement. We defined compliance as using the medication with
strict adherence as prescribed, which, for our purpose, was both eyes three times per day.
Although compliance was documented at every clinic visit, the actual use may vary by day
and depending on the child’s behaviors. Pediatric patients also rely on parents and guardians
to administer eye drops and provide information at clinic visits, which triangulates care. It is
also unclear if starting patients on brinzolamide drops in the worse seeing eye prior to the
fellow eye, per institutional protocol, limits efficacy in the fellow eye. Given the genetically
heterogenous nature of the included patients and the small sample size, one limitation is the
inability for these data to be directly extrapolated to all pediatric retinal dystrophies.
Gonioscopy was not routinely performed given the young age of the patients in this study;
thus, the etiology of the acute angle closure in one patient remains unclear. Finally,
brinzolamide is more costly than other CAls, including dorzolamide, and the cost alone may
limit the use of this medication for some families.

In conclusion, brinzolamide is well tolerated in pediatric patients with intraretinal cysts
associated with inherited retinal disorders. Improvement in vision may be attained even
without improvement on OCT imaging. Resolution of cysts may be dose dependent with
best effect seen at three doses per day, but fewer doses may still improve visual acuity as
shown by significantly improved vision with intermediate compliance. The benefit of
brinzolamide on pediatric patients with retinal degenerations may be assessed by clinical
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improvement rather than an anatomical change in the macula. If there is worsening of vision
and/or thickening of CMT while on brinzolamide, cessation of the medication to give a drug
holiday may carry a risk of increased IOP and sudden increase in retinal cysts with
shallowing of the angle and decrease in vision. Therefore, starting brinzolamide may commit
a patient to long-term treatment, and clinicians should be wary of stopping the drug
suddenly.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1: Optical coherence tomography (OCT) and best corrected visual acuity (BCVA) in the
right eye (OD) and the left eye (OS) for three patients with varying medication compliances at
baseline and the two study enpoints.

Patient 7°’s OCT are shown in the upper panels; he was the only patient who did not use
topical brinzolamide in this study. However, he did receive systemic carbonic anhydrase
inhibitor therapy prior to the second endpoint. Patient 1 had intermediate compliance with
topical drops, and his OCTs are shown in the middle panels. Patient 6 had the best
compliance with the treatment regimen, and his OCTs are shown in the bottom panels. The
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central macular thicknesses in microns are shown along the bottom edge of each OCT
image, and the BCVA is listed in the upper right corner of each image.
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Figure 2: Best corrected visual acuity of all treated patients at baseline (pre-treatment) and the
first and second study endpoints.

The visual acuities for the right eyes (A), left eyes (B) and both eyes averaged (C) for each
treated patient are recorded in LogMAR at baseline (black), the first endpoint (blue), and the
second endpoint (green). Patients 1, 2, 3 and 6 had XLRS. Patient 4 had LCA, and patient 5
had X-linked RP. D. The individual LogMAR visual acuities per eye for all treated patients
at baseline (black), the first endpoint (blue), and the second endpoint (green) are shown as
individual points. The black horizontal bars represent the average of all treated eyes at that
time point; error bars represent standard error of the mean. A LogMAR acuity of 0.0
indicated 20/20 vision whereas a LogMAR acuity of 1.0 indicated 20/200 on the Snellen
chart. Significance was defined as **p<0.01 compared to baseline. Patient 7 was not treated,
and, thus, was not included.
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Figure 3: Best corrected visual acuity of all treated patients at baseline (pre-treatment) and the
first and second study endpoints.

The visual acuities for the patients with X-linked retinoschisis (A) and the patients with
LCA or X-linked RP (B) are shown over the three study time points. Each line represents a
single treated patient. Patients 1, 2, 3 and 6 had XLRS. Patient 4 had LCA, and patient 5 had
X-linked RP. The individual LogMAR visual acuities averaged for both eyes are shown as
individual points. A LogMAR acuity of 0.0 indicated 20/20 vision whereas a LogMAR
acuity of 1.0 indicated 20/200 on the Snellen chart. Patient 7 was not treated, and, thus, was
not included.
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Figure 4. Comparison of optical coherence tomography (OCT), best corrected visual acuity
(BCVA), and intraocular pressure (I0OP) in a single patient with X-linked retinoschisis and
excellent drop compliance.

Serial OCT images from different clinic visits are shown for the right and left eyes with
documentation of the BCVA, central macular thickness, and 10P (if recorded) for each eye.
Brinzolamide was prescribed as thrice daily dosing in the right eye then the left eye in July
2012. Brinzolamide was discontinued in December 2014, approximately 2.5 years after
starting the topical therapy. The patient subsequently developed acute angle closure and
recurrence of cystoid macular edema in the left eye (red text). Upon restarting brinzolamide,
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the macular edema improved in both eyes, the IOP normalized, and the vision returned to
baseline.
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