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Abstract: Topical nonsteroidal anti-inflammatory drugs (NSAIDs) and corticosteroids,
alone or in combination, have historically been used off label in the US to prevent and treat
postoperative cystoid macular edema (CME). This literature review presents available data on
the use of bromfenac 0.07% or 0.09% to prevent and treat CME following cataract surgery.
Bromfenac is an NSAID approved to treat postoperative inflammation and reduce ocular pain
following cataract surgery. Few cases of clinical CME were observed with bromfenac use in a
total of 19 reviewed studies. There were no significant differences in CME incidence between
bromfenac and corticosteroid-treated patients or between bromfenac- and bromfenac plus
corticosteroid-treated patients. Bromfenac demonstrated comparable efficacy to other NSAIDs
in preventing CME. Compared with corticosteroids, bromfenac alone or plus a corticosteroid
showed similar or better efficacy in minimizing changes in retinal thickness and macular volume.
In diabetic cataract surgery patients, bromfenac was comparable or superior to corticosteroids
for minimizing changes in retinal thickness; also, combination therapy with bromfenac and
corticosteroids may be associated with smaller changes in foveal thickness, macular thickness,
and macular volume versus monotherapy with either treatment alone in this patient population.
In two randomized, double-masked, placebo-controlled clinical trials with bromfenac 0.07%,
CME was reported as an adverse event in 0.5% and 1.5% of patients receiving bromfenac and
placebo, respectively. In an analysis of four placebo-controlled trials with bromfenac 0.09%,
macular edema was reported in 0.7% and 1.4% of patients receiving bromfenac and placebo,
respectively. When evaluated as treatment for acute or chronic CME, bromfenac was associ-
ated with improvement in visual acuity and reduction in retinal thickness, but few studies are
available. Overall, published data suggest that bromfenac is safe and effective when used to
prevent or treat CME. Large-scale placebo-controlled trials and greater standardization of CME
measures are needed to establish optimal bromfenac regimens for the prophylaxis and treatment
of CME following cataract surgery.

Keywords: anti-inflammatory agents, nonsteroidal, NSAID, bromfenac, cystoid macular edema,
Irvine—Gass syndrome

Introduction

Cystoid macular edema (CME) following cataract surgery (Irvine—Gass syndrome)
was originally described by Irvine' in 1953 and demonstrated angiographically in 1966
by Gass and Norton.? This condition involves accumulation of excess fluid within the
macula due to leakage from dilated peri-foveal capillaries.’* Cystoid spaces consisting
of clear fluid are often detectable in the macula and appear to represent areas of the
retina in which cells have been displaced.* As one of the most common complications
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of otherwise uncomplicated cataract surgery,”” CME remains
a leading cause of unexpected vision loss following cataract
surgery,’® even while improvements in surgical techniques
such as phacoemulsification and small-incision surgery have
lessened the overall risk.*!

Following cataract surgery, CME typically develops
within 3 months postoperatively, peaking in incidence
between 4 and 6 weeks.*!1? The reported incidence rates of
CME following phacoemulsification vary widely depend-
ing on how CME is diagnosed and defined and on the
patient population studied. Clinical CME, which involves
evidence of macular edema associated with a loss of visual
acuity (VA), has been reported at rates ranging from 0% to
4%, 101113718 Flyorescein angiography and optical coherence
tomography (OCT) can be used to confirm a diagnosis of
clinical CME and/or detect sub-clinical CME.*’ A diagnosis
of angiographic CME signifies detectable leakage from
perifoveal capillaries on fluorescein angiography without a
notable loss in VA.? Between 9% and 30% of patients develop
angiographic CME following phacoemulsification.!®!'* The
advantages of OCT are that it is noninvasive, less costly, and
more sensitive than fluorescein angiography for detecting
CME and provides an objective and quantifiable measure-
ment of macular thickness that can be useful in standardizing
definitions of CME and in monitoring disease activity.%!'"?
The reported rates of postoperative CME diagnosed using
OCT range from 11% to 41%.%10-202!

The rates of clinical and subclinical CME following
uncomplicated cataract surgery are higher in populations
with an elevated risk of CME, including patients with
diabetes/diabetic retinopathy, previous/recent uveitis,
and hypertension and those with a history of retinal vein
occlusion.!%131622-2> CME usually responds well to medical
therapy or may resolve spontaneously but carries a risk of
permanent impairment of central VA or loss of contrast
sensitivity.!*!® Clinical CME that persists for >6 months
is considered chronic and has been reported to occur in
9.4%-12.8% of CME cases with postcataract surgery.'>!

The pathology of postoperative CME involves a mechani-
cal trauma-triggered cascade of inflammatory events, leading
to the synthesis of prostaglandins and other inflammatory
mediators primarily or exclusively in the anterior segment.>2¢
Inflammatory mediators stimulate the breakdown of the
blood-retinal barrier, resulting in the accumulation of intra-
retinal fluid and leading to macular thickening and edema.
Prostaglandins within the eye also cause vasodilation and
leukocyte migration.?” Topically applied nonsteroidal
anti-inflammatory drugs (NSAIDs) penetrate the ocular

tissues and limit prostaglandin synthesis by inhibiting the
enzymes cyclooxygenase-1 (COX-1) and cyclooxygenase-2
(COX-2).273® The inhibition of prostaglandins by COX
inhibitors, such as NSAIDs, likely mediates their anti-
inflammatory and analgesic effects.”’** By inhibiting COX
enzymes, NSAIDs prevent the conversion of arachidonic
acid to prostacyclins, thromboxanes, and prostaglandins.?”!
Because COX-2 has been identified as a key mediator of
ocular inflammation,* the ability of NSAIDs to inhibit
COX-2 may be especially important with regard to anti-
inflammatory activity.

A number of meta-analyses and systematic reviews
have reported prophylactic anti-inflammatory therapy,
including treatment with topical NSAIDs, to be effective in
reducing the incidence of CME after cataract surgery.”333
A meta-analysis of 16 randomized controlled trials involving
2,898 eyes concluded that prophylaxis with NSAIDs and/
or steroids significantly reduced the risk of angiographic
and clinical CME after cataract surgery.*® Furthermore,
topical NSAIDs, either as monotherapy or combined
with topical corticosteroids, appear to be more effective
than topical corticosteroids alone for preventing CME. In a
systematic review and meta-analysis of the effects of prophy-
lactic anti-inflammatory medication, topical NSAIDs were
found to better reduce the risk of developing CME within
3 months after surgery compared to topical corticosteroids in
patients without diabetes and in mixed (diabetic/nondiabetic)
populations.” Compared to topical corticosteroids alone,
combination therapy with topical NSAIDs and corticoster-
oids significantly reduced the risk of developing CME in
patients with and without diabetes. Similarly, a systematic
review and meta-analysis of randomized, controlled trials
comparing topical NSAIDs with topical steroids in prevent-
ing CME following phacoemulsification concluded that
the prevalence of CME within 1 month after surgery was
significantly lower among patients treated with NSAIDs
(3.8%) compared with those treated with corticosteroids
(25.3%).* Both potent and weaker corticosteroids were less
effective than NSAIDs in reducing the risk of CME. In addi-
tion, a large retrospective cohort study found that adding an
NSAID to postoperative topical prednisolone acetate was
associated with a lower risk of clinical CME compared with
prednisolone therapy alone (odds ratio 0.45; 95% confidence
interval 0.21-0.95).2* Clinical CME was defined as evidence
of macular thickening on OCT and VA of 20/40 or worse,
ascertained between 5 and 120 days after cataract surgery.
A recent systematic review of 12 randomized, controlled
studies, which specifically evaluated the effectiveness of
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topical NSAIDs at 3 months and beyond for prevention of
visual loss postcataract surgery, concluded that there was
no level I evidence of such benefit, although the authors
acknowledged that there was evidence that topical NSAIDs
reduced the risk of CME detected by angiography or OCT
and promoted short-term (<3 months) recovery of visual
function.* Notably, the American Society of Cataract and
Refractive Surgery (ASCRS) did not endorse the conclusions
of this analysis, arguing that focusing on VA at 3 months
ignored the benefit of NSAIDs in improving visual recov-
ery before that time. The ASCRS further highlighted that a
delay in visual rehabilitation could result in patient anxiety,
reduced productivity, dependence on others, and costs asso-
ciated with additional diagnostic testing.*

The benefits of topical NSAIDs in treating CME are less
well established than their prophylactic effects. A meta-
analysis of randomized, controlled studies that examined
the effects of NSAIDs (topical fenoprofen, topical ketorolac,
topical diclofenac, and oral indomethacin) as treatment of
acute (three studies) or chronic (four studies) CME reported
that studies in acute CME were underpowered and had incon-
sistent results, although two of the three studies demonstrated
efficacy of topical ketorolac 0.5%, alone or combined with
topical corticosteroids.?” In studies of NSAIDs as treatment
for chronic CME, only topical ketorolac 0.5% showed a
benefit (two of two studies of ketorolac).’’

The current clinical guidelines on the management of
cataract in adults acknowledge evidence suggesting that
NSAIDs, either alone or in combination with corticosteroids,
are more effective than corticosteroids alone for preventing
acute CME.'* However, there is no established protocol for
prophylaxis of CME in patients undergoing cataract surgery.
In addition, consideration of the efficacy of individual topical
NSAIDs is of interest since differences between topical
NSAIDs in pharmacokinetics and pharmacodynamics may
potentially result in different efficacy profiles. Bromfenac is
an NSAID that has been used in the treatment of postoperative
pain and inflammation since 2000. However, to date, there are
no reviews of studies specifically of bromfenac versus other
NSAIDS or corticosteroids for CME prophylaxis/treatment.
The objective of this review was to summarize available data
to date on the use of bromfenac to prevent and treat CME
following cataract surgery.

Overview of bromfenac

Bromfenac sodium is designated chemically as sodium
(2-amino-3-[4-bromobenzoyl] phenyl) acetate sesquihydrate.
The addition of a bromine atom to the chemical structure

increases the molecule’s lipophilicity, enhances penetration
into ocular tissues, and increases the potency against COX-1
and COX-2 relative to other NSAIDs.>*“*? Following a single
ocular dose of bromfenac 0.09% in rabbits, bromfenac was
detected within all ocular tissues, with the exception of the
vitreous humor, after 24 hours.** However, two studies of
patients scheduled to undergo vitrectomy and who did not
have vitreous hemorrhage found that bromfenac 0.09% and
other assessed NSAIDs (ketorolac, nepafenac, indometha-
cin) penetrated into the vitreous cavity.** In one of these
studies,® but not the other,* bromfenac achieved vitreous
levels sufficient to significantly reduce vitreous prostaglandin
E, (PGE,) concentrations. A formulation of bromfenac was
later developed in which the pH was lowered (from 8.3 to 7.8)
to increase the nonionized fraction of the drug and thus facili-
tate a reduction in dose to 0.07% while maintaining ocular
bioavailability.*® A recent study in rabbits demonstrated that
bromfenac 0.07% penetrated ocular tissues at similar levels
to those observed with bromfenac 0.09%.%

Bromfenac inhibits COX-2 in vitro approximately
three to four times more potently than other ophthalmic
NSAIDs, with a half maximal inhibitory concentration
(IC,,) of 0.0066-0.0075 pwmol/L compared with amfenac
(0.0204 umol/L), ketorolac (0.0279-0.12 umol/L), and
diclofenac (0.0307 umol/L);*#748 however, Walters et al*
observed more potent COX-2 inhibition with amfenac
(IC,,, 0.00177 pg/mL) compared with bromfenac (IC,,
0.0112 ug/mL) and ketorolac (IC,, 0.0911 pg/mL) in a
similar assay. In a randomized study of 121 patients sched-
uled to undergo cataract surgery, inhibition of PGE, levels
in the aqueous humor with bromfenac 0.09% (instilled BID
the day before surgery and once on the day of surgery) was
comparable to that observed with nepafenac 0.1% (given TID
on the day before surgery and once on the day of surgery)
and ketorolac 0.45% (given BID on the day before surgery
and once on the day of surgery).*

Bromfenac approval history

Bromfenac ophthalmic solution 0.1% was initially approved
in Japan in 2000 (Bronuck®; Senju Pharmaceutical Co.,
Ltd., Osaka, Japan). The same twice-daily formulation was
approved in 2005 in the US as bromfenac ophthalmic solu-
tion 0.09% (Xibrom®; ISTA Pharmaceuticals Inc., Irvine,
CA, USA) for the treatment of postoperative inflamma-
tion following cataract extraction. The Japanese formula-
tion is labeled as the salt and thus is equivalent in dose to
bromfenac ophthalmic solution 0.09%. Approval in the US
was expanded in 2006 to include the reduction in ocular pain
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after cataract extraction, but the product was discontinued
in 2011. In 2010, a once-daily formulation of bromfenac
0.09% (Bromday®; ISTA Pharmaceuticals Inc.) became the
first once-daily ophthalmic NSAID in the US approved to
treat postoperative inflammation and pain in patients who
have undergone cataract extraction with posterior chamber
intraocular lens (IOL) implantation.’! The current formula-
tion of once-daily bromfenac 0.07% ophthalmic solution
(Prolensa®; Bausch & Lomb Incorporated, Bridgewater, NJ,
US) was approved by the US Food and Drug Administra-
tion (FDA) in April 2013 for the treatment of postoperative
inflammation and reduction of ocular pain following cata-
ract surgery.’® Most recently, a polymer-based formulation
of bromfenac 0.075% (BromSite™; Sun Pharmaceutical
Industries Inc., Cranbury, NJ, US) was approved by the
FDA for the treatment of postoperative inflammation and
prevention of ocular pain following cataract surgery with
BID administration.”> However, to date, there have been no
published studies on this formulation. As with other topical
NSAIDs, bromfenac is not FDA indicated for the prevention
or treatment of CME.

Treatment of pain and inflammation
with bromfenac after cataract
surgery

In placebo-controlled trials, significantly greater proportions
of patients treated with either bromfenac 0.07% (QD) or
0.09% (QD or BID) achieved complete clearance of ocular
inflammation by postsurgical day 15 and were free of ocular
pain at postsurgical day 1 compared with placebo-treated
patients.>¢ In two prospective, randomized, open-label
trials, bromfenac 0.1% showed similar effects compared
to betamethasone and combination therapy (bromfenac/
betamethasone) on measures of aqueous flare and corneal
thickness following cataract surgery®’ but cleared ocular
inflammation (based on mean photon count) after cataract
surgery more rapidly than dexamethasone 0.1% (P=0.001)
and demonstrated a nonsignificant trend toward faster resolu-
tion compared to fluorometholone 0.1%.5 A prospective, ran-
domized study found that bromfenac 0.09% BID, ketorolac
0.4% TID, and nepafenac 0.1% TID all reduced postoperative
inflammation by laser flare photometry values following
phacoemulsification, with nepafenac showing a significantly
greater reduction compared with bromfenac, ketorolac, and a
no-NSAID control at 4 weeks postsurgery (P=0.032).° These
findings highlight the effectiveness of bromfenac ophthalmic
solution given BID or QD for treating ocular inflammation
and pain following cataract surgery.

CME data search strategy

The medical literature was searched for relevant articles using
Medline (1990—-August 2016) and Embase (1993—August
2016). The search terms included “bromfenac” combined
with “cystoid macular edema” and also paired with “cataract
surgery”. All references citing original clinical data on the use
of bromfenac to treat or prevent CME were included. Bib-
liographies of reviews and other articles were also scanned
for additional source material pertinent to the topic. These
searches identified 19 relevant published articles or meeting
abstracts on the bromfenac 0.07% and 0.09% formulations,
which are reviewed in the following sections and summarized
in Tables 1 and 2.

Bromfenac for the prevention of
CME postcataract surgery
Studies with CME as a predefined

outcome measure

Bromfenac versus topical corticosteroids

Six prospective studies and one retrospective analysis
compared bromfenac with topical corticosteroids for the
prevention of CME following cataract surgery in patients
without diabetes or in mixed populations (ie, with or without
diabetes). 867! In a prospective, investigator-masked,
randomized study, Duong et al®® compared bromfenac
0.09% with prednisolone acetate 1% in patients undergoing
phacoemulsification. There was no evidence of subclinical
(postoperative macular changes by OCT falling outside of
2 standard deviation [SD] of the baseline OCT value) or
clinical CME in either treatment group. In both groups, VA
improved on postoperative day 1, improved further at the
1-month visit, and remained stable at 2 months.

Wang et al*® compared bromfenac 0.1%, fluorometholone
0.1%, and dexamethasone 0.1% for postsurgical prophy-
laxis of CME in patients undergoing phacoemulsification
in a prospective, randomized, open-label study. Patients
with diabetes or uveitis, among other conditions, were
excluded from study participation. CME (central retinal
thickness [CRT] >250 um and the presence of intraretinal
cystoid space under the fovea) was not evident with either
bromfenac regimen over 2 months of follow-up, while
there were three cases in the fluorometholone group (7%
of 43 patients) and four cases in the dexamethasone group
(9.8% of 41 patients). The overall between-group difference
was statistically significant (P=0.038); however, post hoc
comparisons between individual treatment regimens were
not significant. Mean + SD postoperative retinal foveal thick-
ness at 2 months was significantly lower in the bromfenac
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Table 2 Published data on the use of bromfenac 0.09% for the treatment of CME

Study Study Treatment groups Findings
design
Rho et al”® Prospective Patients exhibiting CME within | year after All treatments resulted in an improvement in VA

Saviano et al’®

Warren et al”’

Kadrmas”®

Case report

Prospective,
randomized,
investigator
masked

Retrospective

uncomplicated cataract surgery, treated with one
of the following drugs for 3 months:

— bromfenac 0.09% BID (n=62)

— diclofenac 0.1% QID (n=52)

— ketorolac 0.5% QID (n=52)

69-year-old white woman with CME 16 days
after uncomplicated phacoemulsification cataract
surgery. Standard postop regimen (tobramycin/
dexamethasone/diclofenac) was discontinued

on day |6, and bromfenac 0.9 mg/mL BID was
initiated

39 patients with chronic pseudophakic CME
randomized to treatment with one of the following
drugs for 16 weeks:

— diclofenac 0.1% TID (n=7)

ketorolac 0.4% TID (n=8)

— nepafenac 0.1% TID (n=8)

— bromfenac 0.09% BID (n=8)

— placebo BID (n=8)

All patients also received intravitreal triamcinolone
(at study entry) and bevacizumab injections (at study
entry and at | month)

I'l cases of CME unresponsive to ketorolac 0.4% QID
treatment following cataract surgery subsequently
switched to treatment with bromfenac 0.09% BID;
length of bromfenac treatment averaged 20.1 weeks
(range 10—40 weeks) compared to previous treatment

with a significant difference in favor of bromfenac
compared to ketorolac (P=0.036)

Five days after bromfenac was initiated, the OCT
showed a reduction in central foveal retinal thickness
(from 857 to 205 um) and optically empty intraretinal
spaces. Treatment was continued for another |4 days.
At follow-up ~1 month after bromfenac was initiated,
CME was resolved; retinal thickness was 203 um and
the corrected distance VA was 0.00 logMAR
Compared with placebo, bromfenac and nepafenac
produced significantly greater reductions in retinal
thickness at 12 and 16 weeks. VA improvement at
week |6 was significant only in the nepafenac-treated

group

All 'l eyes showed complete resolution of CME
after treatment with bromfenac as well as an average
visual improvement of 12.7 Snellen letters (SEM 3.8
letters). The mean (SEM) decrease in central macular
thickness and central macular volume was 58.3 um

with ketorolac of 23 weeks (range 9-50 weeks)

(17.6 um) and 0.18 mm? (0.05 mm?), respectively

Abbreviations: CME, cystoid macular edema; OCT, optical coherence tomography; SEM, standard error of the mean; postop, postoperative; VA, visual acuity.

1 month group (208.51+32.20 um) and in the bromfenac
2 months group (210.451+26.04 um) compared with the
fluorometholone (239.49+44.94 um) and dexamethasone
(241.29453.60 um) groups (P<<0.02 for all between-group
comparisons). However, there were no significant differences
between treatment groups in VA at 2 months.

Nishino et al®' conducted a small prospective, investigator-
masked, randomized study evaluating postsurgical use of
bromfenac alone or bromfenac plus fluorometholone 0.1%.
Patients with poorly controlled diabetes, uveitis, and other
conditions associated with possible risk of blood—aqueous
barrier breakdown were excluded. No cases of clinical CME
occurred in either treatment group. At 1 month after surgery,
best-corrected visual acuity (BCVA) improved in 76% of eyes
in the steroid group and 75% of eyes in the nonsteroid group
and was unchanged in the remaining subjects in each group.

Li et al®® retrospectively analyzed data from patients
undergoing phacoemulsification who were treated with
topical bromfenac combined with dexamethasone or

dexamethasone alone. The incidence of CME was 0% with
bromfenac plus dexamethasone versus 3.9% with dexam-
ethasone only (P>0.05). In addition, the postoperative
mean foveal thickness was significantly higher at 1 month
after surgery among patients treated with dexamethasone
only (249.538+63.153 um) compared with those who also
received bromfenac (222.7691+21.562 um, P<<0.05).

A prospective, open-label pilot study by Geneva and
Henderson® evaluated the effectiveness of postoperative
bromfenac 0.07% combined with loteprednol etabonate
gel 0.5% for preventing macular thickening following pha-
coemulsification. The mean change in macular thickness at
3 to 4 weeks after surgery was small (1.26 wm, range —11
to +5 um), suggesting that the combination of bromfenac
0.07% with a topical corticosteroid regimen may effectively
minimize macular thickening following cataract surgery.

A prospective, randomized clinical study of cataract
patients with pseudoexfoliation syndrome by Coassin et al*
showed that the addition of bromfenac 0.09% to topical
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dexamethasone 0.1% was associated with greater reduction
in inflammation than steroid alone. At 4 weeks postsurgery,
patients receiving both the steroid and bromfenac showed
less mean = SD macular thickening by OCT (243.38+28.23
versus 2611+34.50, P=0.03) and fewer intra-retinal cysts by
OCT (0% versus 14%, P<<0.05).

Finally, Jung et al® reported on the results of a prospec-
tive, investigator-masked randomized clinical trial compar-
ing bromfenac 0.1% and ketorolac 0.45% beginning 3 days
(bromfenac) or 1 day (ketorolac) prior to surgery and con-
tinuing for 4 weeks and 2 weeks, respectively, postsurgery.
A control group received no NSAID. All patients received
prednisolone acetate 1% for 4 weeks postoperatively. No
patient in any treatment group exhibited CME, defined as
the presence of cystoid changes associated with =40 um
retinal thickening, at 1 month after surgery. Compared with
steroid alone, patients treated with bromfenac and steroid
demonstrated significantly smaller changes in mean £ SD
central foveal subfield (CFS) thickness (4.30+4.25 versus
12.474£12.24 pm, P=0.010), macular thickness (6.5816.23
versus 12.031£7.79 um, P=0.008), and macular volume
(0.13£0.17 versus 0.2620.19 mm?®, P=0.022) at 1 month
postsurgery. No adverse events (AEs) were reported in the
bromfenac or control group; there was one case of mild
burning sensation in the ketorolac group.

Bromfenac versus other NSAIDs

Bromfenac was compared with other NSAIDs for the preven-
tion of postoperative CME in four prospective studies that
enrolled patients without diabetes or in mixed populations.
In the study by Jung et al®* comparing bromfenac 0.1% and
ketorolac 0.45% in patients also receiving prednisolone
acetate (described earlier), there were no cases of post-
cataract surgery CME at 1 month follow-up. No statistically
significant differences between bromfenac and ketorolac
treatment groups were observed with regard to changes in
CFS thickness, macular thickness, or macular volume at
1 month postsurgery.

A phase 2, multicenter, double-masked clinical trial
reported by Palacio et al® compared bromfenac 0.09% with
nepafenac 0.1% in patients undergoing phacoemulsification.
No patient in either treatment group developed CME, defined
as CRT =275 um over 60 days. There was no change in
CRT relative to baseline for either group at days 30 and 60;
however, CRT was significantly lower with bromfenac versus
nepafenac at postsurgical day 30 (P=0.022). There were no
AEs considered related to either treatment.

Cable®” conducted a prospective, investigator-masked,
randomized trial comparing preoperative use of bromfenac

0.09% or nepafenac 0.1% in patients undergoing cataract
extraction with posterior chamber IOL implantation. The
study drugs were administered for 3 days before and on the
day of surgery. All patients received prednisolone acetate
1% during surgery and difluprednate QD for 3 weeks after
surgery. Small increases in macular volume over the post-
operative period were observed for each group. However,
the increase in macular volume from baseline to week 6 was
statistically significant in the nepafenac group (P=0.006) but
not in the bromfenac group. Stable or improved VA was
attained by 90% of bromfenac-treated patients and 80%
of those in the nepafenac group over 6 weeks. Compared
with nepafenac, bromfenac was associated with significant
improvement in BCVA at week 6 (P=0.040).

Duong et al® prospectively compared bromfenac 0.09%
and nepafenac 0.1% in a randomized, masked study in
patients undergoing cataract surgery. Both treatments were
administered for 3 days prior to surgery and continued
through 7 days postsurgery. All patients additionally received
prednisolone acetate 1% for 7 days postsurgery with a
tapering dose thereafter. There was no difference between
treatment groups in the incidence of CME detected by OCT
(n=14 bromfenac, n=13 nepafenac) or clinical CME (n=3 in
both groups) over 1 month after surgery. There were also no
significant differences between the treatment groups with
regard to changes in VA at 1 month and foveal or central
foveal thickness at 1 week after surgery, as well as intraocular
pressure (IOP) at the follow-up visits.

Findings in postcataract patients with diabetes

The findings on the efficacy of bromfenac for the preven-
tion of CME in cataract surgery patients with diabetes are
derived from two studies conducted specifically in this patient
population®’® and from three subanalyses of data from stud-
ies that included patients with diabetes.®%668

One of the previously described studies by Duong et al®
comparing bromfenac 0.09% and prednisolone acetate 1%
included 44 cataract surgery patients with diabetes (22 in
each treatment group). In this subgroup with diabetes, there
were no significant differences between treatments at 1 week,
1 month, and 2 months postsurgery with regard to anterior
segment inflammation, foveal thickness, or total macular
volume.

In a prospective, randomized, open-label study, Endo et al®
compared the efficacy of bromfenac 0.1% and steroid therapy
in preventing CME after cataract surgery with IOL implan-
tation in patients with diabetes. Nonproliferative diabetic
retinopathy (NPDR) was present in 16 eyes (51.6%) in the
bromfenac group and 11 eyes (35.5%) in the steroid group.
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The patients received bromfenac 0.1% postoperatively for
6 weeks or betamethasone and fradiomycin for 1 week after
surgery followed by fluorometholone 0.1% for 5 weeks.
Cystoid degeneration was not seen in the bromfenac group,
but was noted in two patients with NPDR in the steroid
group. There was no significant difference between groups
in average perifoveal thickness (AFT) or BCVA, the latter
of which improved postoperatively in both groups over
6 weeks. Anterior chamber flare decreased to the preopera-
tive level by 2 weeks in the bromfenac group but remained
elevated through week 6 in the steroid group; at 2 weeks,
the difference between treatment groups was statistically
significant (P=0.007). A subanalysis of patients with NPDR
found that AFT did not differ between the bromfenac and
steroid groups preoperatively but was significantly lower
in the bromfenac group at weeks 4 (211.1£19.4 versus
276.6£86.8 um, P<<0.0001) and 6 (214.5£18.0 versus
272.5£86.3 um, P<<0.0001).

In a prospective study by Terada et al,”’ patients with
diabetes undergoing cataract surgery were randomly assigned
to postsurgical treatment with bromfenac 0.1% monotherapy
for 8 weeks or combined therapy with bromfenac 0.1% for
8 weeks along with betamethasone 0.1% for the first 2 weeks.
The mean * SD increase in foveal thickness 4 weeks post-
operatively was significantly greater in patients receiving
bromfenac monotherapy compared with those receiving bro-
mfenac plus betamethasone treatment (25.26+35.78 versus
6.3518.02 um, P=0.036). Four patients in the bromfenac
monotherapy group (17.4%), all of whom had a history of
diabetic macular edema, developed macular edema after
surgery, whereas no cases of postsurgical macular edema
were reported in the combined therapy group. There were no
differences between treatment groups with regard to changes
in anterior chamber flare, BCV A (up to 8 weeks postsurgery),
corneal thickness, or IOP.

In the study of Jung et al,*® described earlier, seven
patients (25%) in the bromfenac group, nine (28.1%) in the
ketorolac group, and eight (25.8%) in the control group had
diabetes. Changes in CSF thickness, macular thickness, and
macular volume at 1 month after surgery were significantly
greater among patients with diabetes than among those with-
out diabetes receiving postoperative prednisolone acetate 1%
but not among patients additionally receiving preoperative
and postoperative bromfenac 0.1% or ketorolac 0.45%.

A subanalysis of patients with diabetes from the study
of Duong et al®® compared 29 eyes treated with bromfenac
0.09% and 30 eyes treated with nepafenac 0.1%, both in com-
bination with postoperative prednisolone acetate. None of the
patients with diabetes in either treatment group developed

clinical CME, and two patients in each group developed
CME by OCT within 1 month postsurgery. No differences
between treatment groups in foveal thickness or central foveal
thickness at 1 week postsurgery were observed.

Studies reporting CME as an AE

A randomized, open-label trial by Miyanaga et al>” assessed
inflammatory reactions following phacoemulsification in
patients treated postsurgically with one of three regimens:
bromfenac 0.1% alone, betamethasone 0.1% followed by
fluorometholone 0.1%, or a combination of both regimens.
Patients with various comorbidities, including diabetes and
uveitis among others, were excluded. While CME was not
a predefined study outcome, one case of clinical CME, con-
firmed with OCT, was identified 1 month after surgery in a
subject using betamethasone; no cases of CME were reported
in the other two treatment groups. In all treatment groups,
VA improved rapidly over the first week postsurgery, and
improvements were sustained over 2 months.

Two publications were identified in which CME out-
comes were reported as safety findings in placebo-controlled
studies of the efficacy of bromfenac in the treatment of post-
cataract surgery inflammation and pain.>*>¢"! In an integrated
analysis of data from two phase 3, placebo-controlled trials,
the incidence of CME was 0.5% among patients treated
with bromfenac 0.07% and 1.5% among placebo-treated
patients.>7!

A pooled analysis of data from four multicenter, random-
ized, double-masked clinical trials in the US found that the
incidence of macular edema reported as an AE (assessed
by clinical observation, OCT, or fluorescein angiography)
over the duration of treatment (15 or 16 days) and follow-up
(7 days) was 0.7% in the bromfenac 0.09% group versus
1.4% in the placebo group.”® Compared with the placebo
group, the bromfenac group demonstrated significantly
greater improvement in VA at 3, 8, 15, and 22 days postsur-
gery (P=0.02), providing a viable but imperfect surrogate
fOr CME.14,23,72,73

Discussion regarding bromfenac for
CME prevention

In addition to prevention of pain and inflammation fol-
lowing cataract surgery, bromfenac is accepted by many
ophthalmologists as a first-line drug for the prevention of
postcataract CME. Review of the available literature sug-
gests that bromfenac, either alone or in conjunction with a
corticosteroid, is effective for preventing CME following
cataract surgery. No significant differences in the incidence
of CME were observed when bromfenac monotherapy was
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compared to steroid monotherapy®”* or bromfenac used in
conjunction with a steroid.! Studies comparing bromfenac
with other NSAIDs observed no significant differences in the
CME rates between bromfenac and nepafenac when given
alone or in combination with corticosteroids®®® or between
bromfenac and ketorolac when given in combination with
a corticosteroid.®

Increases in CRT or other markers of macular changes
that do not meet criteria for clinically significant CME
may signal a tendency toward CME or may potentially be
associated with subtle visual disturbances.” Studies suggest
that changes in such markers may be lower with bromfenac
compared with corticosteroid therapy®® and lower when
combined with a corticosteroid compared with corticosteroid
monotherapy.® Compared with other NSAIDs, bromfenac
is associated with similar or smaller changes in CRT and
macular volume.®**” Thus, bromfenac should be considered
for the off-label prevention of CME following cataract
surgery. It proves superior or equivalent in most published
clinical trials when compared to other commercially available
topical NSAID preparations.

Analysis of the effects of NSAIDS, including bromfenac,
for the prevention of CME following cataract surgery is
limited by the absence of placebo-controlled trials designed
specifically to investigate this indication. In addition, most
trials were small, with differences in study design and defi-
nitions of CME, and several studies excluded patients with
diabetes and uveitis or other risk factors for CME.*"5%6!

Data from studies of bromfenac use in postcataract sur-
gery patients with diabetes suggest that corticosteroid therapy
alone may be insufficient to reduce macular thickness and
volume and that the addition of an NSAID may be necessary
in this at-risk patient population in order to achieve optimal
reductions in CRT.*7° Additional studies are indicated to
further explore the potential benefits of combination therapy
compared with NSAID or corticosteroid monotherapy in
diabetics and to identify optimal treatment regimens. Clinical
data also suggest that another group of high-risk patients
with pseudoexfoliation syndrome® may benefit from topical
steroid synergy with bromfenac.

Bromfenac for the treatment
of CME

Treatment of acute CME

In addition to being evaluated for the prevention of CME
following cataract surgery, bromfenac has been investigated
as a treatment of acute and chronic CME postsurgery. A pro-
spective study compared bromfenac 0.09%, diclofenac 0.1%,

and ketorolac 0.5% in 166 patients with acute CME, which
developed within 1 year of uncomplicated cataract surgery.”
After 3 months, the mean letters gained were significantly
greater among patients treated with bromfenac compared
with ketorolac (17.3£10.5 versus 14.0+6.2, P=0.036), while
there was no significant difference between bromfenac
and diclofenac.

Saviano et al” described in a case report the successful
treatment of CME that developed in a 69-year-old patient
initially managed postoperatively with dexamethasone 0.1%
TID for 7 days and diclofenac BID or TID for 14 days.
At 16 days after surgery, the patient presented with reduced
VA, reduced color perception, and metamorphopsia; OCT
confirmed CME, with a foveal thickness of 857 wm, and
showed optically empty intraretinal spaces. Diclofenac
therapy was discontinued, and treatment was initiated with
topical bromfenac 0.9% BID. Five days after starting bro-
mfenac therapy, VA had improved, and the patient reported
improvement in color perception and metamorphopsia.
At 23 days, central retinal foveal thickness was normal
(203 wm), the optically empty intraretinal spaces had disap-
peared, VA was normal, and the patient reported complete
resolution of visual symptoms.

Treatment of chronic CME

A single-center, randomized, investigator-masked, 16-week
study compared four topical NSAIDs (bromfenac 0.09% BID,
diclofenac 0.1% TID, ketorolac 0.4% TID, and nepafenac
0.1% TID) with placebo in 39 patients with chronic pseu-
dophakic CME (mean duration, 9.4 months).”” All patients
additionally received intravitreal triamcinolone 4 mg at
study entry. Patients with conditions associated with a risk of
macular edema (eg, diabetes, uveitis, posterior capsular com-
promise) were excluded. The mean retinal thickness at 12 and
16 weeks was significantly different among treatment groups
(P=0.0001), due to greater reductions in the bromfenac
and nepafenac groups. At 16 weeks, percent reductions in
mean retinal thickness were significantly greater compared
with placebo (14%) for bromfenac (36%, P=0.0113) and
nepafenac (49%, P=0.0048), but not for diclofenac and
ketorolac. VA improved significantly only in the nepafenac
group. Modest and transient increases in IOP were observed
in patients receiving intravitreal therapy plus placebo, and
a similar pattern occurred in the NSAID treatment groups;
two patients each in the placebo and nepafenac groups and
one patient each in the bromfenac, diclofenac, and ketorolac
groups developed increased IOP. Three patients (two in the
nepafenac group who experienced foreign body sensation
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and one in the ketorolac group who developed conjunctival
injection) discontinued the study because of AEs.

The efficacy of bromfenac for treating chronic CME
following cataract surgery was assessed in a retrospective
analysis of 11 cases of CME unresponsive to treatment with
ketorolac 0.4% QID (average length of treatment 23 weeks;
range 9-50 weeks).”® Bromfenac 0.09% BID monother-
apy was continued for an average of 20.1 weeks (range
1040 weeks). All 11 eyes showed complete clinical resolu-
tion of CME (average visual improvement * standard error of
the mean [SEM], 12.743.8 Snellen letters) and macular edema
by OCT, with average + SEM decreases in central macular
thickness and central macular volume of 58.3+17.6 um and
0.18+0.05 mm?, respectively. The results of this small study
suggest the potential of bromfenac to treat CME in patients
who do not respond to ketorolac.

Discussion regarding bromfenac for
CME treatment

Bromfenac is accepted by many ophthalmologists as a first-
line drug for the treatment of acute and chronic CME post-
cataract surgery, as well as for the treatment of at-risk uveitic
or diabetic patients where the literature support is lacking.
In summary, the results of two prospective studies indicate
that bromfenac is similar or superior to other NSAIDs with
regard to improvement in VA at 3 months in patients with
acute CME" and reduction in retinal thickness at 16 weeks
in patients with chronic CME.”” Less rigorous data (ie, case
study, retrospective analysis) suggest that bromfenac treat-
ment may achieve resolution of clinical CME in patients who
did not respond to another NSAID."57

Conclusion

There is currently no established protocol for CME preven-
tion. Optimal pharmacologic management of CME follow-
ing cataract surgery continues to be debated. The American
Academy of Ophthalmology Preferred Practice Pattern on
cataract cites evidence that NSAIDs alone or in combination
with corticosteroids are more effective than corticosteroids
alone in treating postcataract CME.'® Overall, published
data with bromfenac 0.07% and 0.09% strongly suggest the
efficacy for the prevention of CME or markers of macular
changes and for the treatment of CME. Few studies of
bromfenac for the prevention or treatment of CME directly
reported safety outcomes, although the studies that did so
found bromfenac to be safe and well tolerated, with minimal
risk of increased IOP.37:58.61:65.66.68:69.77 Ty the placebo-controlled

studies cited in this review,” the incidence of AEs was

significantly lower in bromfenac-treated groups compared
with placebo groups.

There remains a need for well-designed studies in this
therapeutic area to establish optimal treatment regimens for
bromfenac and other therapies for the prophylaxis and treat-
ment of CME following cataract surgery. Future initiatives
should consider the standardization of CME definitions and
the inclusion of clinically relevant measures of visual func-
tion beyond Snellen VA, including OCT, contrast sensitivity,
and quality-of-life metrics. With the societal burden of cata-
ract surgery burgeoning, cost-effective preventive therapeutic
recommendations for routine and at-risk patients can best
be formulated using evidence-based medicine derived from
sound prospective trial design, adequate cohort size, and
valid statistical analysis.
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