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Introduction

The leading cause of blindness all over the world is 
cataracts1 and one common solution for cataracts is 
cataract extraction (CE) which reduces a patient’s 
visual impairment by more than one-third;2,3 how-
ever, the postoperative inflammation and pain is  
a clinic challenge. Cyclooxygenases (COXs) play 
important roles in synthesizing prostaglandins that 

contribute to the onset of postoperative pain and 
inflammation. Non-steroidal anti-inflammatory 
drugs (NSAIDs) inhibit COXs so as to inhibit post-
operative pain and inflammation. It is becoming 
prevalent to begin NSAIDs dosing anywhere from 
1–2 days before surgery to reduce postoperative 
inflammation and pain.4
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Abstract
Bromfenac, a promising ophthalmic non-steroidal anti-inflammatory drug, has been used once daily for postoperative 
ocular inflammation and pain with satisfying efficacy, however, no integrated conclusion on its safety in clinical settings 
has been drawn. The purpose of this pooled analysis is to investigate the safety and efficacy of once daily bromfenac 
for ocular inflammation and pain among patients after cataract extraction (CE). MEDLINE, PsycINFO, Scopus, EMBASE, 
and the Cochrane Central Register of Controlled Trials (CENTRAL) were searched from inception to September 
2014. Randomized controlled trials (RCTs) that studied topical bromfenac after CE were analyzed. Included studies 
were systemically reviewed, and effects were summarized using odds ratio (OR) with suitable effect model. Four RCTs 
involving 2294 participants were included. Topical bromfenac significantly increased the proportion of cleared ocular 
inflammation (OR, 2.37; 95% confidence interval [CI], 1.83–3.07; P <0.00001), ocular pain free (OR, 5.14; 95% CI, 4.07–
6.49; P <0.00001), and decreased risk of overall adverse events (OR, 0.47; 95% CI, 0.38–0.58; P <0.00001). Bromfenac 
has been shown to be a safe and effective treatment for postoperative pain and inflammation in subjects undergoing CE. 
This is evidenced by the lower incidence of adverse events and the low scores for ocular pain and inflammation across 
multiple RCTs. However, demographics, co-morbidities of study participants, and the amount of co-medication were not 
reported, these possible sources of heterogeneity should be examined in future clinical trials.

Keywords
bromfenac, cataract extraction, meta-analysis

Received 26 May 2015; accepted 27 July 2015

1Department of Emergency, Xi’jing Hospital, Fourth Military Medical 
University, Xi’an, PR China
2Department of Medical Psychology, Fourth Military Medical University, 
Xi’an, PR China
3Department of Anesthesiology, Fuzhou General Hospital of Nanjing 
Military Region, Fuzhou, PR China
4Department of Ophthalmology, the Second People’s Hospital of 
Rongcheng, Rongcheng, PR China
5Department of Ophthalmology, Second People’s Hospital of Shanxi 
Province, Xi’an, PR China

601732 EJI0010.1177/1721727X15601732European Journal of InflammationZhai et al.
research-article2015

Letter to the editor

6Department of Outpatient, Xi’jing Hospital, Fourth Military Medical 
University, Xi’an, PR China
*Equal contributors.

Corresponding authors:
Yu-Tong Wang, Department of Emergency, Xi’jing Hospital, Fourth 
Military Medical University, No. 15 West Changle Road, Xi’an, 710032, 
PR China.
Email: wangyutong@fmmu.edu.cn

Ya Liu, Outpatient Department, Xi’jing Hospital, Fourth Military Medical 
University, No. 15 West Changle Road, Xi’an, 710032, PR China.
Email: liuya@fmmu.edu.cn

mailto:wangyutong@fmmu.edu.cn
http://crossmark.crossref.org/dialog/?doi=10.1177%2F1721727X15601732&domain=pdf&date_stamp=2015-08-28


Zhai et al.	 131

Bromfenac, a highly potent inhibitor for both 
COX-1 and 2 isoforms, belongs to the NSAID 
class but exhibits unique characteristics5 that 
enhances lipophilicity and facilitates its moving 
across the epithelial layers5 and prolongs the dura-
tion of analgesic and anti-inflammatory effect.6,7 
These superior therapeutic benefits of bromfenac 
have led to its ophthalmic use especially for the 
pain and inflammation control after CE.8–10 Once-
daily11 dosing was previously approved in the USA 
and Japan and limiting the ocular exposure to bro-
mfenac may result in decreased adverse events 
(AEs), which is important because, historically, 
ocular NSAID use has resulted in small numbers of 
corneal erosions or melts.12–15 However, clinical 
consensus has not been reached concerning the 
safety of bromfenac. We thus performed the cur-
rent systematic review and pooled analysis with 
the hope of reaching clinical consensus on the local 
application of bromfenac for CE.

Materials and methods

We performed the current pooled analysis follow-
ing the QUORUM guidelines (Quality of Reporting 
of Meta-analyses)16 and the recommendations of 
the Cochrane Collaboration.17

Data sources and searches

The electronic databases screened were MEDLINE, 
PsycINFO, Scopus, EMBASE, and The Cochrane 
Library (issue 9 of 12, September 2014) from 1990 
to September 2014 by using the search phrases 
(bromfenac OR bromfenac ophthalmic solution 
OR BromDay OR Xibrom OR Yellox OR Prolensa) 
AND (cataract OR cataract surgery OR cataract 
extraction OR CE). A hand search in reference sec-
tions of included trials, published meta-analyses, 
and relevant review articles was conducted to iden-
tify additional articles.

Study selection

Any study meeting the following criteria was 
included in the current analysis: (1) Any rand-
omized controlled trial (RCT), controlled clinical 
trial designed with at least two groups that one 
control group receiving vehicle-controlled oph-
thalmic solution, and the other receiving once-
daily dosing of any type of topical bromfenac 
ophthalmic solution; (2) Patients of any age and 

gender undergoing CE; and (3) Trials reporting at 
least one outcome mentioned below.

Outcome measurement

Primary efficacy outcomes were the proportion of 
cleared ocular inflammation as determined by a 
summed ocular inflammation score (SOIS) of 0 and 
ocular pain free. Postoperative ocular inflammation 
was measured by SOIS, and ocular pain was evalu-
ated by the ocular comfort grading assessment 
(OCGA) reported in the participants’ diaries.

Secondary efficacy outcomes were the drug-
related reasons for discontinuation, including 
adverse events, lack of efficacy, and receiving 
other rescue medication.

Safety outcomes were the common adverse 
events, including ocular inflammation, ocular pain, 
foreign body sensation, and systemic adverse events.

Data extraction

Characteristics of patients and trial design were 
recorded. If the data were unavailable in the article, 
the corresponding authors were contacted for miss-
ing information. If the outcomes in the published 
studies were presented in graph only, Image J soft-
ware (Version 2.1.4.7, National Institutes of Health, 
USA, http://imagej.nih.gov) was used to retrieve 
the related data.

All data were independently extracted using a 
standard data collection form by two reviewers, 
and then entered into Review Manager analysis 
software (RevMan, Version 5.2.7) using the dou-
ble-entry system by the other two reviewers. All 
discrepancies were rechecked and consensus was 
reached by discussion with a third reviewer. A 
record of reasons for excluding studies was kept.

Assessment of study quality and risk of bias

A critical quality evaluation of the included studies 
was performed by two reviewers by using a 5-point 
Jadad scale.18 The risk of bias was then further 
independently evaluated according to the recom-
mendations from the Cochrane collaboration.17

Assessment of heterogeneity and publication 
bias

We pooled all studies reporting the same primary or 
secondary outcomes together. The study heterogeneity 
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at overall level was then investigated by using a χ2 
test and calculated I2.19 When I2 was smaller than 
50%, a low heterogeneity was rated and the data 
were pooled with a fixed effect model. When I2 
was over 50%, a significant heterogeneity was 
rated and the data were pooled with a random 
effects model.19 Subgroup analyses were used to 
identify the significant heterogeneity derived from 
different time points after CE (1 day, 3 ± 1 days, 8 
± 1 days, and 15 ± 1 days).

We performed the sensitivity analyses and 
L’Abbe graph to examine the effect of primary out-
comes by excluding studies with significant clini-
cal heterogeneity, and investigated the potential 
publication bias by using graphical (Begg’s funnel 
plot)20,21 and statistical tests (Egger’s test).21

Statistical analysis

Binary variables were pooled by using odds ratio 
(OR) with 95% confidence intervals (CIs). If the 
95% CI covered the value of 1, we considered that 
the difference between bromfenac and placebo 
group was not statistically significant. For the 
adverse events with significant difference between 
bromfenac and placebo group, number needed to 
treat (NNT) was further calculated. The pooled 
analyses were performed with RevMan according 
to Cochrane Handbook for Systematic Reviews of 
Interventions19 and Stata 12.0 software (Stata 
Corporation, College Station, TX, USA).

Results

Search results

The literature search yielded 52 citations. Initially, 
21 records were removed because of duplicate 
publication. On a more detailed review, an addi-
tional 13 papers were excluded for the following 
reasons: pre-clinical experiments, comments, edi-
torial, case reports, and reviews. Fourteen more 
papers were further excluded because of lacking 
parallel placebo control. Finally, the remaining 
four publications,22–25 reporting data from 10 
RCTs, met our selection criteria and were included 
in the pooled-analysis (Supplementary Figure 1).

Characteristics of the included studies

All 10 included RCTs were designed as prospective, 
randomized, double-blinded and placebo controlled 

trials, and their main characteristics were presented 
in Supplementary Table 1. In total, 1392 patients 
were randomly assigned to receive topical brom-
fenac ophthalmic solution, and 902 patients were 
assigned to placebo groups receiving vehicle-con-
trolled ophthalmic solution.

Methodological quality and risk of bias

The Jadad score of each included study was pre-
sented in Supplementary Table 1, and all the qual-
ity scores were 5. The bias risk of included studies 
was presented in Supplementary Table 2.

Pooled analyses of primary efficacy outcomes

Postoperative ocular inflammation: All trials 
reported the proportion of cleared ocular inflam-
mation as determined by an SOIS score of 0. The 
pooled analysis revealed that topical bromfenac 
improved ocular inflammation within 15 postop-
erative days compared with placebo (Supplementary 
Figure 2, OR, 2.37; 95% CI, 1.83–3.07; P <0.00001; 
also see Supplementary Figure 3). The I2 value of 
71% indicated significant heterogeneity.

High heterogeneity revealed by subgroup analysis 
was rated in postoperative days 3 (I2 = 85%) and 8  
(I2 = 56%). Since the SOIS score of 0 was defined as 
a cell count of 0–5 and bromfenac was delivered 
12–36 h after CE in the study from Donnenfeld’s 
group,22 this might have introduced bias to the pooled 
analysis. Besides, the postoperative day 3 data from 
the Henderson24 study might have biased the pooled 
results (Supplementary Figure 4). Interestingly, 
when the data on postoperative day 3 from these two 
studies were excluded, there was no heterogeneity 
(OR, 1.35; 95% CI, 0.82–2.24; P = 0.24; I2 = 0%), 
which was against the pooled one (OR, 3.64; 95% 
CI, 1.03–12.81; P = 0.04; I2 = 85%). Other subgroup 
analyses on the different time points revealed that 
exclusion of Donnenfeld’s study could not alter the 
pooled effect size and all the analyses were without 
heterogeneity (Supplementary Table 3).

Postoperative ocular pain: All trials reported 
that the proportion of ocular pain free was deter-
mined by an OCGA pain score of 0. The pooled 
analysis revealed that topical bromfenac attenuated 
postoperative ocular pain within 15 days compared 
with placebo (Supplementary Figure 5, OR, 5.14; 
95% CI, 4.07–6.49; P <0.00001; also see 
Supplementary Figure 3). The I2 value of 75% 
indicated significant heterogeneity.
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High heterogeneity revealed by subgroup 
analysis was rated in day 1 (I2 = 56%) because 
bromfenac was administered at 12–36 h after the 
CE in the Donnenfeld study, while at 24 h prior to 
surgery in other studies. However, the result (OR, 
3.16; 95% CI, 2.52–3.96; P <0.00001; I2 = 25%) 
was not significantly different from the pooled 
one (OR, 2.84; 95% CI, 2.11–3.84; P <0.00001; 
I2 = 56%) when Donnenfeld22 was excluded 
(Supplementary Table 3, Supplementary Figure 
4). The subgroup analysis at other time points 
showed that there was the similar effect size with 
the pooled one, and all these analyses were with-
out any heterogeneity (Supplementary Table 3).

Pooled analyses of secondary efficacy outcomes

Drug-related reasons for discontinuation: All trials 
reported the drug-related reasons for discontinua-
tion (Supplementary Figure 6). The pooled analysis 
revealed that the patients in the topical bromfenac 
group experienced less discontinuation because of 
adverse events (OR, 0.28; 95% CI, 0.20–0.38;  
P <0.00001; I2 = 0%), lack of efficacy (OR, 0.08; 
95% CI, 0.06–0.11; P <0.00001; I2 = 0%), or receiv-
ing other rescue medication (OR, 0.19; 95% CI, 
0.14–0.27; P <0.00001; I2 = 0%).

Pooled analyses of safety outcomes

All studies reported the common adverse events 
including ocular inflammation, ocular pain, foreign 
body sensation, and systemic adverse events in a 
total of 1690 patients (Supplementary Table 4). The 
pooled analysis revealed that the patients in the top-
ical bromfenac group experienced fewer overall 
adverse events (OR, 0.47; 95% CI, 0.38–0.58;  
P <0.00001; I2 = 46%; NNT = 6). Lower incidence 
of ocular inflammation (OR, 0.68; 95% CI, 0.50–
0.94; P = 0.02; I2 = 0%; NNT = 33) and ocular pain 
(OR, 0.47; 95% CI, 0.34–0.65; P <0.00001;  
I2 = 0%; NNT = 15) were observed in the topical 
bromfenac group. No group difference in both for-
eign body sensation (OR, 0.96; 95% CI, 0.65–1.40; 
P = 0.82; I2 = 0%) and systemic adverse events 
(OR, 1.51; 95% CI, 0.94–2.43; P = 0.09; I2 = 0%) 
was observed between topical bromfenac and pla-
cebo groups.

Publication bias

Publication bias was found in the proportion of 
ocular pain free according to both Begg’s funnel 

plot (Supplementary Figure 7) and Egger’s test 
(Supplementary Table 5).

Discussion

The utility of ophthalmic NSAIDs for the control of 
ocular inflammation, reduction of ocular pain, as 
well as prevention and treatment of cystoid macular 
edema (CME) has been well documented in previ-
ous studies.26–28 Bromfenac ophthalmic solution has 
received FDA approval based upon the clearance of 
anterior chamber (AC) inflammation after cataract 
surgery.6,7 Recently, Wang et al.29 and Sher et al.30 
reported on the role of bromfenac in managing ocu-
lar pain and discomfort following refractive surgery. 
The clinical benefits of bromfenac have been exten-
sively discussed in several comparative studies 
including the treatment of external or anterior ocular 
inflammatory diseases, allergic conjunctivitis, as 
well as postoperative inflammation. Bromfenac was 
found to be 3.7, 6.5, and 18 times more potent than 
diclofenac,31 amfenac,32 and ketorolac,33 respec-
tively in inhibiting COX-2 activity. Since the clini-
cal consensus has not been reached concerning the 
safety of bromfenac, we performed the current 
pooled analysis to offer evidence for the safety and 
efficacy of topical bromfenac in reducing overall 
ocular pain and inflammation during the whole 
postoperative period.

A previously published investigation34 compar-
ing bromfenac and diclofenac revealed that AC 
cells were significantly lower in the bromfenac 
group from postoperative day 3 till the end of the 
follow-up; meanwhile, flare levels were compara-
ble at all time points assessed. Our pooled analysis 
demonstrated that the number of patients with 
SOIS of 0 was significantly increased at postopera-
tive day 3. Furthermore, both mean cells and flare 
grade were markedly decreased after bromfenac 
administration when SIOS was investigated. 
Although bromfenac and ketoroloc were both well 
tolerated by patients undergoing laser in situ ker-
atomileusis (LASIK), Epi-LASIK, and laser-
assisted subepithelial keratomileusis (LASEK), 
bromfenac was superior in controlling postopera-
tive pain.29 Moreover, efficacy in reducing photo-
phobia and no effect on corneal epithelial healing 
were also demonstrated.30 Our analysis also 
revealed a decreased overall incidence of adverse 
events. However, headache, a systemic adverse 
event with obvious increasing incidence, might 
attract additional attention.35
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The validity of the RCTs analyzed was limited 
for the following reasons. First, the different SOIS 
score criteria and dose strategies were described in 
Donnenfeld’s study. Second, when combined with 
other pain relief medicine, the influence of co-med-
ication needs to be further discussed. Third, most of 
the subjects recruited were not accompanied by 
excluded chronic ocular or systemic pathology for 
CE. The identification of patient characteristics 
associated with positive and negative therapeutic 
ocular outcomes are needed to better identify a clin-
ical “niche” for topical bromfenac administration. 
Fourth, all four papers included in the analysis are 
data from the US. This fact causes some bias. 
Finally, as some data were only given as graphs 
instead of original data and we failed to contact the 
authors, image J was utilized to restore the related 
data. Thus, some small potential sources of hetero-
geneity could not be examined.

This pooled analysis came to the same conclu-
sion that bromfenac is an effective treatment for 
postoperative inflammation and pain after CE. 
However, since the merits of all studied RCTs in 
the current analysis were weakened by the unre-
ported demographics, co-morbidities of study par-
ticipants, and the potential bias, higher quality and 
more strictly controlled clinical trials are required 
to identify the details of patients’ outcome assess-
ments, hospital costs, and length of hospital stay. 
Since there are currently three ongoing trials with-
out data and one at the recruiting stage, it is impor-
tant to inform the researchers to pay attention to 
the above-mentioned issues.
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