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Bromfenac 0.09% for the Treatment
of Macular Edema Secondary to
Noninfectious Uveitis
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Rola N. Hamam'

Abstract:

PURPOSE: The topical nonsteroidal anti-inflammatory drug bromfenac 0.09% has a potential benefit
in uveitic macular edema (UME) with a safe side effect profile. The aim of the study is to assess the
efficacy of bromfenac sodium solution in the treatment of UME.

METHODS: The charts of 10 patients with macular edema due to noninfectious uveitis treated with
bromfenac 0.09% were reviewed retrospectively. The main outcomes studied were the best-corrected
visual acuity (BCVA) and the central retinal thickness (CRT) compared 4 months before bromfenac
initiation, at the time of its initiation, and 4 months later.

RESULTS: Twelve eyes of 10 patients were included. BCVA and CRT were unchanged 4 months
befoew bromfenac compared to the time of bromfenac initiation (P = 1.0 and P = 0.2, respectively).
There were a significant improvement in BCVA after 4 months of bromfenac treatment (P = 0.043)
and a significant decrease in CRT (P = 0.002). Subretinal fluid resolved completely in 8/9 eyes, and

Keywords:

Introduction

t is estimated that about 35% of patients

affected by uveitis have visual impairment,
making it responsible for about 10% of visual
impairment in the western world." The
most common risk factor is macular edema,
resulting in 29% of blindness and 41% of visual
impairment.” Although macular edema is
most commonly associated with panuveitis,
it can complicate all other forms of uveitis.”!

The pathophysiology of uveitic macular
edema (UME) involves the breakdown
of the blood-retinal barrier, as well as
fluid leakage through the retinal pigment
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4/9 eyes had a complete resolution of cystoid macular edema at 4 months.
CONCLUSION: Bromfenac may be a useful addition to the treatment of UME.

Bromfenac, macular edema, nonsteroidal anti-inflammatory drugs, ocular inflammation, uveitis

epithelium.!! Several factors have
been identified as culprits, including
prostaglandins and vascular endothelial
growth factor (VEGF).1

Steroids are the mainstay of treatment of
UME, whether administered systemically, !
topically ! as periocular injections,”! or as
intraocular injections.®! Due to frequent
need for chronic or repeated treatment
with steroids, and considering their various
ocular and systemic side effects,” several
other modalities have been investigated
and were proven to be effective, either alone
or as adjuncts, in controlling UME. These
include nonsteroidal immunomodulators,”
topical and systemic nonsteroidal
anti-inflammatory drugs (NSAIDs),!
systemic acetazolamide,""! and anti-VEGF
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injections.!"?l Topical NSAIDs, by decreasing
prostaglandin formation through inhibition of COX1
and COX2, are particularly interesting in this setting due
to their high tolerability and low side effect profile.['’!

Topical NSAIDs are widely used to prevent postoperative
cystoid macular edema (CME) in cataract surgery.l
Meta-analyses on this role of NSAIDs have found some
evidence of their efficacy and suggested that their use
alone or in combination with topical steroids may be
superior to the use of steroids alone. They may also be
useful in the treatment of pseudophakic CME." Their
efficacy in the management UME is currently less clear.['”]

Bromfenac 0.09%, given twice daily, is approved by the
United States Food and Drug Administration (FDA) for
the treatment of postoperative inflammation and the
prevention of ocular pain in patients undergoing cataract
surgery.!'¥! Several studies and reports have suggested
that it may be effective in the treatment of both acute
and chronic pseudophakic CME."*?! In the treatment
of UME, it has been shown to have a synergistic effect
with intraocular triamcinolone acetonide.! In the same
study, however, it did not have any significant effect on
UME when administered alone.

Our preliminary results suggest that bromfenac 0.09%
may be beneficial in UME.??! Here, using a modified
cohort of patients, we aim to describe the efficacy
of topical bromfenac sodium solution on eyes with
UME by analyzing its effect on best-corrected visual
acuity (BCVA) and central retinal thickness (CRT).

Methods

Data were collected retrospectively from medical records
of patients presenting to the American University of
Beirut Medical Center between 2010 and 2017 who
were diagnosed with macular edema secondary to
noninfectious uveitis and were started on bromfenac eye
drops by the uveitis specialist. Only patients maintained
on the medication for at least 4 months were included.
In contrast to our previous analysis,* in this study,
we only included patients having at least 4 months of
follow-up before bromfenac initiation. In addition, other
new patients were included in this study by extension
of the previous recruitment period. This study was
approved by the Institutional Review Board at the
American University of Beirut Medical Center and is in
accordance with the ethical standards of the Declaration
of Helsinki. Written informed consent was not required
for this retrospective chart review.

The data extracted included patient characteristics (age and
gender), diagnosis and location of uveitis, inflammation
activity at each visit (as defined by the Standardization

of Uveitis Nomenclature criteria), visual acuity using
the Snellen chart, and status of the lens (phakic or
pseudophakic). The concomitant treatment modalities
that were used were noted: oral, topical, and intraocular
steroids, immunomodulators, systemic or topical
NSAIDs, and any associated side effects.

Spectral-domain optical coherence tomography (OCT)
(Cirrus HD-OCT: Carl Zeiss, Dublin, California, USA)
data on CRT, the presence of subretinal fluid (SRF), and
CME were collected. Macular edema was defined as the
presence of either CME or SRF on OCT. The absolute
value of the CRT was not used in our determination of
the presence or absence of macular edema.

The main outcomes of this study were analyzed using the
repeated measures design. The BCVA converted to the
logarithm of the minimal angle of resolution (LogMAR) and
the CRT (in um) were compared 4 monthsbefore the initiation
of treatment with bromfenac (t = —4 months), at the time
of initiation (¢ = 0), and 4 months afterward (¢ = 4 months).
Changes in SRF, CME, inflammation activity, and treatment
modalities were reported descriptively.

The median and interquartile range (IQR) were used
as estimates for BCVA and CRT due to the small
sample size. Friedman analysis (nonparametric
repeated-measures analysis of variance) was used to
detect significant change in CRT and BCVA during
the study. Post hoc pairwise analysis using the Dunn-—
Bonferroni test was used to detect the time at which
significant change occurred. Sensitivity analysis was
done using only one eye for all patients (excluding
the eye with better BCVA and lower CRT of patients
with bilateral disease). Statistical analysis was done
using IBM SPSS v23 (IBM Corp. Released 2015. IBM
SPSS Statistics for Windows, Version 23.0. Armonk,
NY:IBM Corp.). A P <0.05 was considered statistically
significant.

Results

Baseline characteristics

A total of 12 eyes of 10 patients diagnosed with
noninfectious uveitis were included in this study.
Mean age at presentation was 54.8 years (range: 30-86).
All eyes had macular edema at the time of bromfenac
initiation (SRF, CME, or both), and 8/12 eyes included
were pseudophakic. None of the patients had undergone
intraocular surgery within the 6 months before
bromfenac initiation, and macular edema was not related
to cataract surgery in any of the study eyes. Baseline
characteristics of the study patients and eyes are shown
in Table 1. No side effects from bromfenac administration
were reported in any of the patients.
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Visual acuity

Median LogMAR BCVA [Figure 1a] was 0.43 (IQR = 0.57)
4 months before bromfenac therapy (t = —4 months),
0.31 (IQR = 0.2) at the initiation of bromfenac (f = 0),
and decreased to 0.17 (IQR = 0.32) 4 months
later (t = 4 months). There were a statistically
significant difference in BCVA between these time
points (P = 0.029), with post hoc pairwise comparison
showing no difference between t = —4 months and
t =0 (P =1.0), and a significant decrease between
t =0 and t = 4 months (P = 0.043). Excluding the eyes
with better BCVA of the two patients with bilateral
disease, the change in LogMAR BCVA was still
significant (P = 0.05).

Table 1: Baseline characteristics of study patients
and eyes

After 4 months of bromfenac treatment, 4/12 eyes gained
more than two lines of visual acuity on the Snellen chart,
while the rest had stable visual acuity.

Macular thickness

Similarly, the CRT [Figure 1b and Table 2] changed
significantly during the study period (P = 0.003),
with medians of 380 um (IQR = 176) at t = —4 months,
426.5 (IQR = 258) at t = 0, and 336.5 (IQR = 121) at
t =4 months. The difference between t = —4 and t = 0 was
not significant (P = 0.2); however, there was significant
decrease in CRT between t = 0 and t = 4 (P = 0.002).
Excluding the 2 eyes with lower baseline CRT for patient
with bilateral disease, the change in CRT remained
significant (P = 0.004).

Eight out of nine eyes with SRF had complete
resolution [Figure 2] of the SRF after bromfenac

Characteristic Range/Number initiation (four phakic, four pseudophakic; all eight
Gender (n=10) without active inflammation). CME resolved [Figure 2] in
Male 2 four out of the nine eyes (one phakic, three pseudophakic;
Female 8 all four without active inflammation).
Mean age (range) 54.8 (30-86)
Uveitis location (n=10) 1 Concomitant treatment modalities
Anterior The treatments administered to these patients during the
Posterior 3 . . .
- study period are detailed in Table 2. Seven eyes were
Panuveitis 6 . . . e .
L . on topical steroids at the time of bromfenac initiation,
Uveitis diagnosis (n=10) . .
Idiopathic - four of which were able to stop it on follow-up 4 months
Sarcoidosis o later. Three patients were taking prednisone (oral
Spondyloarthritis 1 steroids) during the study period: one patient tapered
Active inflammation (n=12) from 80 mg 4 months before bromfenac to 15 mg at the
Active 1 last follow-up, one patient remained on a stable dose
Inactive 11 of 7.5 mg, and one patient was started oral steroids
Lens status (n=12) following bromfenac initiation by her rheumatologist
Phakic 4 for joint inflammation.
Pseudophakic 8
Macular edema (n=12) Periocular triamcinolone acetonide was administered
SRF only 3 to four eyes during the study period for inflammation
CME only 3 control, only one of which needed the injection after
CME and SRF 6 bromfenac initiation. Intravitreal triamcinolone
SRF: Subretinal fluid, CME: Cystoid macular edema acetonide (IVTA) was injected in two eyes: 4 months
1201 . N .
1.00 1 '
;: o o E <ol
E te -4 months. ';;"0‘ = 4 months m = .4 months. t:;“ﬂ. = 4 months

Figure 1: Boxplots for (a) best-corrected visual acuity and (b) central retinal thickness 4 months before bromfenac initiation (-4), at the time of initiation (0), and 4 months
ater (4). *P < 0.05; **P < 0.01
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Table 2: Central retinal thickness with concomitant treatment modalities of the 12 eyes four months prior, at the

beginning and four months after initiation of bromfenac

1 395 395 275 None None Br qd; MTX 15 mg qd

2 287 379 289 Diclo tid® TSTA, PredA g1 h Br qd, Celecoxib 200 mg qd

3 336 340 388

4 563 522 403 PredA tid®, Keto tid>, MMF 2g  PredA tid®, Keto tid°>, MMF 2 g  Br qd, PredA tid®, Keto tid®, MMF 2
qd, INX qd, INX g qd, INX

5 364 458 346 Prednisone 80 mg Prednisone 20 mg Br qd, Prednisone 15 mg

6 361 365 324 Lotepred qd®, Keto qd°, CsA  Lotepred bid®, Keto bid®, CsA  Br qd, PredA tid®, CsA 100 g bid,
100 g bid, AZA 50 mg bid 100 g bid, AZA 50 mg bid AZA 50 mg bid, TSTA® at t=2

7 400 636 528 None IVTAP Br qd

8 261 266 237 PredA bid, MTX 10 mg PredA qd, MTX 15 mg Br bid, MTX 20 mg

9 254 236 216

10 459 632 382 ADA g1 week ADA g1 week, HCQ 200 mg  Br qd, ADA g1 week, Prednisone

bid?, MMF 500 mg qd? 14 mg q week?, HCQ 200 mg bid?,
MMF 500 mg qd?

11 548 636 327 IVBP, IVTA® vBe Br bid, PPV® at t=2 months

12 480 495 412 PredAgid®,prednisone7.5mg, PredA qid®, prednisone Br qd, PredA qid®, prednisone 7.5
indomet qid®, MMF 2 g 7.5 mg, Keto qid°, MMF 2 g mg, MMF 2 g

aPrescribed for extra-ocular manifestations, °Prescribed for macular edema, °Pars plana vitrectomy without internal limiting membrane peeling was done for vitreous hemorrhage.
ADA: Adalimumab, subcutaneous, AZA: Azathioprine, oral, Br: Bromfenacsodium 0.9%, topical, CsA: Cyclosporine A, oral, Diclo: Diclofenac0.1%, topical, HCQ: Hydroxychloroquine,
oral, Indomet: Indomethacin 0.1%, topical, INX: Infliximab, intravenous, IVB: Intravitreal bevacizumab, IVTA: Intravitreal triamcinolone acetonide, Keto: Ketorolac 0.5%. topical,
Lotepred: Loteprednol, topical, MTX: Methotrexate, oral, MMF: Mycophenolate mofetil, oral, PredA: Prednisolone acetate, topical, TSTA: Transseptal triamcinolone acetonide, qd:
daily, bid: twice daily, tid: three times daily, gid: Four times daily, q1 week: Once weekly, PPV: Positive predictive value

Figure 2: Optical coherence tomography macula of eyes 1, 2, 8, and 10 at (a) =0
and at (b) t = 4 months

before bromfenac in one eye, where the edema did not
resolve even with intravitreal bevacizumab. In the other
eye, IVTA was injected at the time of bromfenac initiation
and 6 months prior.

Topical NSAIDs other than bromfenac were given
for five eyes before bromfenac initiation (diclofenac
0.5%, ketorolac 0.5%, and indomethacin 0.1%) with
no improvement in macular edema. An escalation in
steroid-sparing immunomodulators was observed
in three eyes, one of which was done for extraocular
manifestations of sarcoidosis and two for uveitis
control.

A 20-year-old woman presented with recalcitrant macular
edema secondary to spondyloarthritis-associated
bilateral uveitis. CME persisted throughout 4 years
despite treatment with topical and periocular
corticosteroid injections, systemic and topical NSAIDs,
and immunomodulators (indomethacin, ketorolac eye

drops, systemic acetazolamide, and infliximab infusions).
Figure 3a displays the OCT macula before bromfenac
initiation, and Figure 3b displays the macular OCT after
bromfenac use and no other change in therapy. The
macular edema significantly improved 3 months after
initiation of bromfenac and was progressively improving
until full resolution 3 months later.

Discussion

There is some evidence supporting the use of
NSAIDs for the prevention and management of
pseudophakic CME.["!l They inhibit the COX1 and
COX2 enzymes, thereby decreasing the intraocular
levels of prostaglandins,™ which are responsible for
the disruption of the blood-retinal barrier.! There is,
however, limited evidence regarding their effect on
UME.

The only randomized trial investigating the role of a
topical NSAIDs compares the use of indomethacin 0.5%
to placebo in a cohort of 46 eyes with UME.["! Central
foveal thickness decreased significantly, and visual
acuity improved significantly in the treatment group.
Further published data on topical NSAIDs for UME are
retrospective. A case series by Hariprasad et al. reported
improvement in macular thickness and visual acuity
with nepafenac 0.1% in 6 eyes with UME, five of which
were resistant to previous therapy.”’ In a letter to the
editor, Petrushkin et al. retrospectively analyzed visual
acuity and central macular thickness in 281 patients with
UME who took nepafenac 0.1%.1"”) Four months after this
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Figure 3: Optical coherence tomography macula of eye 4 (a) before and (b)
6 months after bromfenac initiation

treatment, significant improvement in visual acuity and
central macular thickness was observed.

Among the ophthalmic NSAIDs approved by the FDA
for the treatment of postoperative ocular inflammation
and pain, bromfenac ophthalmic solution 0.09% has
hypothetical advantages over other ophthalmic NSAIDs
considering its high lipophilic potential, allowing
better penetration, sustained drug levels in all ocular
tissues with faster reduction of ocular inflammation
as compared to other agents.*! While some studies
show similar efficacy to other topical NSAIDs, others
show a superiority of bromfenac in the prevention and
management of pseudophakic macular edema.®!

Radwan et al., comparing bromfenac alone to bromfenac
with intravitreal bevacizumab or with intravitreal
triamcinolone in the treatment of UME, reported that
bromfenac alone was ineffective but had a synergistic
effect when added to intravitreal triamcinolone in the
reduction of the macular thickness.””"' In our study, the 12
eyes were unresponsive to previous treatment modalities,
with no significant change in BCVA and CRT between
4 months before bromfenac and the time of initiation,
despite the various treatment modalities [Table 2].
However, 4 months after bromfenac initiation, there was
significant improvement in both visual acuity (median
LogMAR decreased from 0.31 to 0.17) and CRT (median
CRT decreased from 426.5 to 336.5). SRF resolved in eight
out of nine eyes, while CME resolved in four out of nine.
Bromfenac was well tolerated by the patients, with no
side effects reported in any of the 12 study eyes.

Topical NSAIDs other than bromfenac were ineffective
in the treatment of UME in 5 of the study eyes, while
bromfenac was able to reduce macular thickness and
improve BCVA in the presented patients. Others have
reported a similar finding in both acute and chronic
pseudophakic CME refractory to a different topical
NSAID.[®?1 One of the study eyes received an intravitreal
steroid injection at the time of bromfenac initiation,
which might have affected the result in this eye. The
improvement in CRT and BCVA in this eye, however,
could be explained by the previously reported synergy
between bromfenac and intravitreal steroids.?"!

This study has several limitations. It is a retrospective
uncontrolled study on a limited number of eyes.
Furthermore, the follow-up time was limited, primarily
due to the limited availability of bromfenac in our
country. Moreover, the patients were on different
concomitant treatment modalities that may have affected
the results. However, the majority of the studied eyes
had recurrent or persistent UME despite the concomitant
treatment [Table 2] and were free of inflammation at the
time of UME treatment with bromfenac. Despite these
limitations, we believe that the data analyzed herein
would be a valuable addition to the literature and may be
of help in studying the role of bromfenac in the treatment
of UME through future meta-analyses.

Conclusion

UME is a vision-threatening complication of uveitis,
with several treatment modalities available with variable
outcomes. Topical bromfenac may have a beneficial effect
in improving vision and decreasing macular thickness in
some patients with UME either alone or synergistically.
With the potential of a topical treatment with limited side
effects and improved compliance (twice daily) having
a favorable outcome for UME treatment, a properly
powered prospective randomized trial is needed to
elucidate and confirm this effect.

The authors certify that they have obtained all appropriate
patient consent forms. In the form the patient(s) has/
have given his/her/their consent for his/her/their
images and other clinical information to be reported in
the journal. The patients understand that their names
and initials will not be published and due efforts will
be made to conceal their identity, but anonymity cannot
be guaranteed.

This study was approved by the Institutional Review
Board at the American University of Beirut Medical
Center and is in accordance with the ethical standards
of the Declaration of Helsinki. Written informed consent
was not required for this retrospective chart review.

No permission was needed from ARVO to reuse data
from our published abstract as authors of IOVS articles
“retain the right to reuse materials from their own articles
in their future work, with proper attribution.”

The datasets used and/or analyzed during the current
study are available from the corresponding author on
reasonable request.
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