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ABSTRACT

Aim: Randomized pilot study comparing clini-
cal outcomes with bromfenac ophthalmic
solution 0.07% versus nepafenac 0.3% oph-
thalmic suspension administered as identical
dosing regimens in patients undergoing
uncomplicated phacoemulsification with
intraocular lens implantation.
Methods: Forty-nine subjects were treated with
bromfenac (n = 25) or nepafenac (n = 24) once
daily starting 3 days before cataract surgery,
continued on the day of surgery, and for 21 days
following surgery, in addition to standard of
care. Subjects were followed at 1 day and 7, 21,
and 42 days postoperatively. Assessments
included best-corrected visual acuity [Early
Treatment Diabetic Retinopathy Study
(ETDRS)], summed ocular inflammation score
(SOIS; anterior chamber cells plus flare grading),
macular volume and thickness (spectral domain
optical coherence tomography), intraocular
pressure, and adverse events.

Results: Treatment groups were similar at
baseline. Outcomes for mean letters read
(p = 0.20), mean change in macular volume
(p = 0.98), and retinal thickness (p = 0.93) were
not statistically different between the groups at
day 42. Mean SOIS dropped markedly and sim-
ilarly from post-surgical day 1 to day 7 in both
treatment groups and was statistically equiva-
lent to baseline in both groups by day 21. At day
42, 87% of subjects in the bromfenac group and
82% of subjects in the nepafenac group
demonstrated stable or improved visual acuity.
The proportions of eyes with mean retinal
thickness of 10 lm or less at days 7, 21, and 42
were similar for the bromfenac (95.8%, 78.3%,
73.9%, respectively) and nepafenac (91.7%,
87.5%, 66.7%) groups (all p = NS, bromfenac vs.
nepafenac).
Conclusion: Both bromfenac 0.07% and
nepafenac 0.3% produced positive and similar
clinical outcomes with regard to ETDRS visual
acuity post-cataract surgery when dosed using
identical regimens. Increases in mean retinal
thickness and mean macular volume were small
and similar between treatments.
Trial Registration number: NCT01847638.
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INTRODUCTION

Cataract, a clouding of the normally clear lens
of the eye commonly associated with aging, is
the most common cause of blindness worldwide
[1]. The standard of care for cataract treatment
is sutureless small-incision phacoemulsification
with foldable intraocular lens (IOL) implanta-
tion [2]. Cataract extraction can dramatically
improve vision and vision-related quality of life
[3, 4] and has become one of the most common
and successful surgical interventions in the
USA.

The process of ocular surgery triggers an
inflammatory cascade involving cyclooxyge-
nase (COX)-mediated prostaglandin production
along with other inflammatory mediators [5].
One consequence of the inflammatory milieu is
a breakdown of the blood–retinal barrier with
the result being accumulation of intraretinal
fluid, macular thickening, or frank edema [6, 7].
Previous research has demonstrated that up to
41% of normal eyes undergoing phacoemulsi-
fication experience an increase in macular
thickness as measured by spectral domain
optical coherence tomography (SDOCT) [6, 8].
Postoperative macular thickening has been
linked to reduced visual acuity and contrast
sensitivity; transient or permanent impairment
of vision has occurred with as little as 10 lm of
swelling [9–11].

Topical nonsteroidal anti-inflammatory
drugs (NSAIDs) are potent inhibitors of COX
enzymes and have been established as an
effective treatment for the management of peri-
and postoperative ocular inflammation
[5, 11–13]. Two of the latest generation topical
NSAIDs approved for the postoperative treat-
ment of pain and inflammation in cataract
extraction patients are bromfenac 0.07% oph-
thalmic solution (Prolensa�; Bausch ? Lomb,
Rochester, NY) and nepafenac 0.3% ophthalmic
suspension (Ilevro�; Alcon Laboratories Inc,
Fort Worth, TX). Both compounds are potent
inhibitors of the COX-1 and COX-2 enzymes
[14–16] and both products are the latest itera-
tion of the respective molecules. The newest
formulation of bromfenac reflects a lower con-
centration (0.07% rather than 0.09%) compared

with the initial formulation and has a pH
slightly closer to that of human tears [17, 18].
The most recent formulation of nepafenac has
three times the effective concentration of the
molecule relative to older formulations and a
40% smaller particle size for increased absorp-
tion, as well as a retention agent that improves
bioavailability [19]. Nepafenac is a prodrug, the
active metabolite of which is amfenac, a potent
COX inhibitor [19].

Both bromfenac and nepafenac have been
approved by the US Food and Drug Adminis-
tration (FDA) for clinical use based on the
results of clinical trials confirming efficacy and
safety in the treatment of pain and inflamma-
tion following cataract surgery [20–23]. Yet,
there are no definitive clinical data to suggest
which topical NSAID may result in the best
outcomes. Both drugs are approved for once
daily (QD) use, starting 1 day prior to surgery,
continued on the day of surgery, and for
2 weeks postoperatively. Official nepafenac
dosing recommendations include an additional
drop administered 30–120 min prior to surgery
[24]. This single-site pilot study was designed to
provide preliminary comparative clinical data
on inflammation-related outcomes with brom-
fenac 0.07% QD or nepafenac 0.3% QD used
according to identical dosing regimens. While
older formulations of these medications have
been compared in a head-to-head study [25],
the author knows of no prior studies directly
comparing the current formulations adminis-
tered with identical dosing schedules.

METHODS

Study Design

This was a prospective, single-site, randomized,
single-masked, parallel-group pilot study com-
paring bromfenac ophthalmic solution 0.07%
and nepafenac ophthalmic suspension 0.3% in
patients undergoing uncomplicated cataract
surgery with IOL implantation. The study was
initiated at the end of 2013 and completed in
March of 2015. The protocol was approved by
Sterling Institutional Review Board (Atlanta,
GA) on November 2, 2013 and the study was
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conducted in accordance with the principles of
the Declaration of Helsinki approved in 1964
and as revised in 2013. All subjects provided
informed consent prior to participation. Partic-
ipating subjects received study drug, study-
related procedures, and study visits at no charge
to either themselves or their insurance
company.

Subjects

Adults (C 18 years of age) with planned unilat-
eral uncomplicated cataract extraction by pha-
coemulsification with posterior chamber IOL
implantation who could postpone second eye
surgery for at least 6 weeks were eligible for
participation in the study. No other ophthalmic
surgical procedures were allowed within 15 days
prior to the initiation of study drug or
throughout the duration of the study. Screening
(baseline) evaluations were conducted within
8 days before the date planned for cataract sur-
gery and included an assessment of medical
history and recording of demographic infor-
mation, complete bilateral ophthalmic exami-
nation [best corrected visual acuity (BCVA),
SDOCT, biomicroscopic examination, intraoc-
ular pressure (IOP) measurement, and dilated
funduscopic examination], and urine preg-
nancy testing for female participants. Eligible
patients were required to have a BCVA of
20/200 or better in either eye at screening, and
an IOP between 5 and 22 mmHg in the study
eye. Exclusion criteria included known hyper-
sensitivity to bromfenac or nepafenac or their
components, salicylates, or other NSAIDs;
intraocular inflammation (i.e., cells or flare in
the anterior chamber as measured on slit lamp
examination) in the study eye at screening;
superficial punctate keratitis; other active cor-
neal pathology that was considered nonstable,
greater than mild, or might compromise
assessment of the safety or efficacy of study
treatment; any extraocular/intraocular inflam-
mation in the study eye at screening (blepharitis
allowed if mild only, and no concurrent con-
junctivitis or lid erythema/edema) or ongoing,
unresolved uveitis; and history of radial kera-
totomy, corneal transplant, or corneal refractive

surgery in the study eye within the prior 2 years.
Patients with type 1 or 2 diabetes were eligible
to participate if there were no ocular findings
determined to be clinically significant by the
principal investigator. Preexisting macular
edema, retinal edema, or more than two
microaneurysms within the totality of the fun-
dus constituted exclusions from participation.
Use of topical, ocular, or inhaled corticosteroids
was not permitted for 14 days prior to screen-
ing. The following were not allowed for 7 days
prior to study drug initiation: ocular, topical, or
systemic NSAIDs; ocular, topical, or systemic
gentamicin; or cyclosporine ophthalmic emul-
sion. Ocular prostaglandin use was not allowed
for 30 days prior to study entry.

Treatment

Enrolled subjects were randomly assigned,
according to a computer-generated list, in a
ratio of 1:1 to receive either bromfenac oph-
thalmic solution 0.07% or nepafenac oph-
thalmic suspension 0.3%. Study drugs were
provided in their original FDA-approved pack-
aging. Subjects were instructed to administer
one drop daily of their assigned medication
beginning 3 days before surgery, one dose on
the day of surgery, then QD for 21 days after
surgery. The single dose on the day of surgery
was felt to be reflective of common clinical
practice and differed from the precisely sched-
uled dosing on surgery day in the nepafenac
0.3% pivotal trial (exactly 30–120 min prior to
surgery).

Uncomplicated phacoemulsification with
IOL implantation (Tecnis� 9000series; Abbott
Medical Optics Inc, Santa Ana, CA or Alcon
SN60WF, Alcon Laboratories, Fort Worth, TX)
was performed on one eye per subject by a sin-
gle surgeon. Standard surgical procedure was
followed for all subjects, including preoperative
anti-infective besifloxacin 0.6% twice daily
(BID) and study NSAID 3 days prior to surgery.
Intraoperatively, subjects were administered
one drop each of prednisolone acetate 1% and
moxifloxacin 0.5%; ketorolac 0.4% was admin-
istered immediately postoperatively. Besi-
floxacin 0.6% was given BID for 10 days
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postoperatively. With the exception of the sin-
gle drops of prednisolone acetate and ketorolac
on the day of surgery, no other ocular steroids
or NSAIDs other than study medication were
allowed during the period from 7 days prior to
initiation of study medication through the
duration of the study.

Assessments

All subjects were required to attend follow-up
assessments the day after surgery and then at 7,
21, and 42 days after surgery. For the entire trial,
the investigator and any study personnel
involved in recording study data were masked to
study drug assignment; unmasking was allowed
only if necessary for patient safety reasons. The
study coordinator reviewed informed consent,
inclusion/exclusion criteria with subjects,
received the computer-generated list, dispensed
study medication, and was responsible for
scheduling study visits. Screening evaluations
were conducted within 8 days before the date
planned for cataract surgery and included a
review of medical history and recording of
demographic information, complete bilateral
ophthalmic examination (BCVA, SDOCT,
biomicroscopic examination, IOP measure-
ment, and dilated funduscopic examination),
and urine pregnancy test for female participants.

Assessments performed at each study visit
included BCVA evaluation [Early Treatment
Diabetic Retinopathy Study (ETDRS) letters],
biomicroscopic examination, SDOCT, summed
ocular inflammation score (SOIS) cell and flare
grading, IOP measurement, adverse event (AE)
recording, and a review of concomitant medi-
cations. At each follow-up visit, BCVA was
measured using the ETDRS chart at 4 m in
controlled lighting conditions and acuities were
recorded using letters read and the logarithm of
the minimum angle of resolution system
according to the method described by Kaiser
[26] (LogMAR VA = 0.1 ? LogMAR value of best
line read - 0.002 9 number of letters read).
Bilateral slit lamp biomicroscopy (without pupil
dilation) examination was performed to assess
intra- and extraocular inflammation. Dilated
funduscopic exams were performed at the

initial visit and again at the final study visit (day
42 ± 3).

An experienced ophthalmic technician
obtained all Stratus optical coherence tomog-
raphy (OCT) (Carl Zeiss Meditec Inc, Dublin,
CA) scans for all study subjects. OCT captures
the interference pattern between backscattered
light and a reference beam to create three-
dimensional images, which can provide struc-
tural and quantitative data regarding ocular
structures, including the retina. Two scan pat-
terns were used; the fast macular thickness
protocol, using six radial line scans through a
common central axis (fovea) with a retinal
thickness/volume tabular output and a retinal-
thickness output report. Central retinal thick-
ness was defined as the distance between the
inner limiting membrane of the retina and the
inner border of the choriocapillaris measured in
the central 1-mm area of the (minimum) 7-mm
posterior pole scan. The Stratus software, Ver-
sion 5.0, (Carl Zeiss Meditec Inc, Dublin, CA)
calculated total macular volume within the
7-mm-diameter scanned area, representing a
weighted average of the central, inner, and
outer subfields multiplied by the area of the grid
measured. Macular volume is an objective
indicator of macular thickening or swelling and
can be used to demonstrate the amount of
inflammation after cataract surgery. All scans
were reviewed by the principal investigator for
quality of centration and signal strength. Ocu-
lar inflammation was calculated using SOIS to
quantify cells and flare present in the anterior
chamber. Anterior chamber cells were assessed
using a slit lamp biomicroscope at 916 magni-
fication with a 0.3 9 1-mm oblique high-in-
tensity beam. Cell counts were measured twice
and converted to a grade (Table 1), by which the
mean score was calculated. Anterior chamber
flare was measured once and graded using the
scale included in Table 1. The SOIS was calcu-
lated by combining the sum of the cell and flare
grades.

Endpoints and Statistical Analysis

Primary efficacy endpoints were changes from
baseline to postoperative day 42 (± 7 days) in
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BCVA (ETDRS letters), OCT measurements of
macular volume and retinal thickness, and
SOIS. Secondary efficacy endpoints included
safety assessments including AEs, both serious
and non-serious, and IOP measurements.

As a small pilot study with a planned sample
size of 50 subjects, this study was not powered
to establish statistical superiority. All analyses of
efficacy were conducted on the intent-to-treat
population, which included all randomized
subjects who received at least one dose of study
medication. Subjects were analyzed in the
group to which they were randomized. Paired
t tests were used for within-subject baseline
comparison of results and between-group com-
parisons. A p value of less than 0.05 was con-
sidered statistically significant.

RESULTS

Study Population

Fifty participants met all inclusion/exclusion
criteria and were randomly assigned to receive
either bromfenac ophthalmic solution 0.07%
QD (n = 25) or nepafenac ophthalmic suspen-
sion 0.3% QD (n = 24). Because of a protocol

deviation (assessment by non-spectral domain
OCT), one subject in the nepafenac group was
excluded; thus, the analysis population inclu-
ded 49 subjects (bromfenac, n = 25; nepafenac,
n = 24). Demographic and clinical characteris-
tics of subjects and eyes at baseline were similar
between the treatment groups (Table 2). In each
group, approximately two-thirds of subjects
were Caucasian and female. No additional
ocular surgery was performed during the study
visits. All subjects completed all required study
visits and completed their assigned treatment
regimens (based on subjective reporting).

Efficacy

In both groups, BCVA changed significantly
from baseline to day 42 (p\0.05) with no sig-
nificant difference between groups; the mean
change in ETDRS acuity was - 0.12 in the
bromfenac group and - 0.2 in the nepafenac
group (p = 0.2) (Table 3). At day 42, 87% of
subjects in the bromfenac group and 82% of
subjects in the nepafenac group demonstrated
stable or improved visual acuity.

Mean retinal thickness and mean macular
volume increased to a small extent at each study

Table 1 Ocular inflammation grading scale

Anterior chamber cells Anterior chamber flare

Grade Cell count Grade Flare count

0 0 0 Complete absence

0.5 1–5 cells (trace) – –

1 6–15 1 Very slight (barely detectable)

2 16–25 2 Moderate (iris and lens clear)

3 26–50 3 Marked (iris and lens hazy)

4 [ 50 4 Intense (fibrin clot)

Anterior chamber mean cell counts were calculated from two measurements and converted to a grade. Anterior chamber
flare was assessed once and the summed ocular inflammation score was then calculated as the sum of the cells and flare
grades
Reproduced with permission from Dove Medical Press Limited [25]. Comparison of bromfenac 0.09% QD to nepafenac
0.1% TID after cataract surgery: pilot evaluation of visual acuity, macular volume, and retinal thickness at a single site (Cable
[25])
QD once daily, TID three times daily
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visit (Fig. 1) and were significantly greater at day
42 relative to baseline in each group. There were
no statistically significant differences between
treatments at any visit. The proportions of eyes
with mean retinal thickness of 10 lm or less at
days 7, 21, and 42 were similar for the bromfe-
nac (95.8%, 78.3%, 73.9%, respectively) and
nepafenac (91.7%, 87.5%, 66.7%) groups
(p = NS). Small increases from baseline in cen-
tral subfield thickness were noted at days 7, 21,
and 42 in the bromfenac (mean ± SE,

3.2 ± 1.78 lm, 9.1 ± 3.55 lm, 14.7 ± 5.67 lm,
respectively) and nepafenac (3.3 ± 2.88 lm,
7.2 ± 2.82 lm, 10.6 ± 3.27 lm) groups (all
p = NS, bromfenac vs. nepafenac). At day 42,
mean macular volume was 0.35 mm3 in both
groups (Fig. 1b). Mean SOIS dropped markedly
and similarly from day 1 to day 7 in both
treatment groups and was statistically equiva-
lent to baseline in both groups by day 21
(Fig. 2).

Table 2 Baseline demographic and clinical characteristics of the study population

Variable Bromfenac 0.07% (n = 25) Nepafenac 0.3% (n = 24) p value

Age, years, mean 68.3 66.9 0.5866

Range 53–85 48–87

Gender, n (%) 0.7624

Male 7 (28.0) 8 (33.3)

Female 18 (72.0) 16 (66.7)

Ethnicity, n (%) 1.0000

Caucasian 17 (68.0) 16 (66.7)

African American 8 (32.0) 7 (29.2)

Hispanic 0 (0.0) 1 (4.2)

Study eye, n (%) 0.5672

Right 16 (64.0) 13 (54.2)

Left 9 (36.0) 11 (45.8)

Iris color, n (%) 0.9296

Blue 7 (28.0) 7 (29.2)

Brown 10 (40.0) 10 (41.7)

Green 2 (8.0) 3 (12.5)

Hazel 6 (24.0) 4 (16.7)

Mean retinal thickness, lm, mean (SD) 268.9 (12.9) 267.4 (17.1) 0.7364

Mean macular volume, mm3, mean (SD) 9.66 (0.45) 9.61 (0.64) 0.7264

Central subfield thickness, mm3, mean (SD) 250.3 (27.6) 251.5 (22.0) 0.8652

Visual acuity (ETDRS), mean (SD) 0.13 (0.15) 0.18 (0.18) 0.2972

IOP, mmHg, mean (SD) 14.9 (1.7) 14.5 (2.5) 0.4962

ETDRS Early Treatment Diabetic Retinopathy Study, SD standard deviation
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Safety

Both study drugs were well tolerated. The most
common AE was iritis, reported in 3 (12.0%)
patients in the bromfenac group and 7 (29.2%)
patients in the nepafenac group. One case of

iritis in the bromfenac group required treat-
ment. Other AEs in the bromfenac group
included one report each of cystoid macular
edema and dizziness; in the nepafenac group,
there was one report each of dizziness and
ocular pain (both voluntarily reported), and one
report each of increased IOP and posterior cap-
sular haze. There were no differences between
treatment groups in mean IOP at any study visit
and mean IOP did not increase significantly
from baseline in either group.

Fig. 1 Change from baseline in a mean retinal thickness
and b mean macular volume at each study timepoint.
Study drugs were administered through day 21. Data
depict mean ± standard error. No statistically significant
differences between treatments at any timepoint

Fig. 2 Mean SOIS by study visit (see Table 2 for scoring
method). Study drugs were administered through day 21.
Data depict mean ± standard error. No statistically
significant differences between treatments at any time-
point. NS not significant, SOIS summed ocular inflam-
mation score

Table 3 Change from baseline, best-corrected visual acuity using Early Treatment Diabetic Retinopathy Study (ETDRS)
letters by study visit

Study timepoint ETDRS, mean (SD) p valuea

n Bromfenac 0.07% (n = 25) n Nepafenac 0.3% (n = 24)

Baseline 25 0.13 (0.15) 23 0.18 (0.18) 0.2972

Postoperative visits

Day 1 24 - 0.08 (0.184)* 23 - 0.06 (0.229) 0.6992

Day 7 24 - 0.13 (0.188)* 23 - 0.17 (0.171)* 0.4728

Day 21 23 - 0.15 (0.203)* 23 - 0.18 (0.173)* 0.6198

Day 42 23 - 0.12 (0.215)* 23 - 0.20 (0.182)* 0.2034

a Bromfenac vs. nepafenac
*p\ 0.05 vs. baseline
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DISCUSSION

This small prospective, randomized pilot study
compared clinical outcomes associated with
two of the most commonly used and newest
formulations of topical ophthalmic NSAIDs,
bromfenac 0.07% and nepafenac 0.3%, for the
treatment of inflammation and pain following
cataract extraction surgery. The safety and effi-
cacy of these two compounds in patients
undergoing cataract surgery has been thor-
oughly examined in independent studies
[20–22, 27, 28]; however, head-to-head data
comparing postoperative outcomes with the
two products are limited.

In the current study, patients with similar
baseline characteristics used either bromfenac
0.07% or nepafenac 0.3% according to identical
dosing regimens that were considered reflective
of current standard clinical practice. None of
the clinical outcomes evaluated (mean letters
read, mean change in macular volume, retinal
thickness, SOIS) were statistically different
between the treatment groups at any visit.
Inflammation, as measured by SOIS, improved
markedly in both groups within the first 7 days
after surgery, and within 3 weeks, had returned
to pre-surgical levels. Measures of retinal thick-
ness and macular volume increased to a small,
but significant, degree in both treatment
groups. One-quarter of patients in the bromfe-
nac group and one-third of patients in the
nepafenac group experienced an increase in
retinal thickness of greater than 10 lm.

Speed of visual recovery and extent of visual
improvement are common and clinically
important factors for all patients having routine
cataract surgery. A previous pilot head-to-head
study comparing older formulations of bromfe-
nac (0.09%; BromdayTM; QD dosing) and
nepafenac (0.1%; Nevanac�; three times daily
dosing) as part of post-cataract surgery man-
agement noted essentially statistical equiva-
lency between the treatments with regard to
visual acuity findings, mean change in macular
volume, and retinal thickness at each study visit;
independently, the change from baseline to
week 6 in BCVA was significant in the bromfe-
nac group, but not the nepafenac group [25]. In

the same study, mean macular volume and
retinal thickening significantly worsened from
baseline to week 6 in the nepafenac group only.
These findings were not replicated in the current
pilot study and may be due to differences in
study populations and/or differences inherent
to the specific bromfenac and nepafenac for-
mulations used in each study. Additional studies
with larger populations will be necessary to
further explore differences between the drugs.

A major limitation of this pilot study is the
small number of subjects, and the likely lack of
power to demonstrate differences between the
treatments for the primary outcomes. Study
treatment was not masked to patients, but this
should not have impacted the assessments
which were objective measurements made by
masked study personnel.

CONCLUSIONS

In this small pilot study, bromfenac 0.07%
ophthalmic solution and nepafenac 0.3% oph-
thalmic suspension, each dosed QD according
to the same dosing schedules, were both well
tolerated and demonstrated similar efficacy in
minimizing post-surgical inflammation and
retinal thickening, as well as improving BCVA,
following cataract surgery. Further head-to-
head comparisons based on larger populations
powered to detect differences between treat-
ments will be necessary to more rigorously
assess potential differences in safety and effec-
tiveness between these two products.
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