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Nepafenac ophthalmic suspension 0.1%

for the prevention and treatment of ocular

inflammation associated with cataract surgery

Stephen S. Lane, MD, Satish S. Modi, MD, Robert P. Lehmann, MD, Edward J. Holland, MD

PURPOSE: To determine whether nepafenac ophthalmic suspension 0.1% decreases the incidence
and severity of inflammation and pain after cataract surgery with posterior chamber intraocular
lens implantation.

SETTING: Twenty-one ophthalmology clinics in the United States.

METHODS: A randomized double-blind vehicle-controlled trial was conducted in which adult patients
were randomly assigned to receive nepafenac 0.1% or vehicle beginning 1 day before surgery and con-
tinuing on the day of surgery (day 0) for 14 days. Patients were evaluated on days 1, 3, 7, and 14. The
primary efficacy variable was the percentage of patients cured at day 14 (cure defined as aqueous cells
score C aqueous flare score Z 0). Other efficacy variables included percentage of patients who were
pain free at all visits and aqueous cells, flare, and cells plus flare scores.

RESULTS: The mean age of the 476 patients (243 nepafenac, 233 vehicle) was 70 years (range 27 to 93
years). At day 14, 152 patients (62.6%) in the nepafenac group and 40 (17.2%) in the vehicle group were
cured (P<.0001). A higher percentage of patients in the nepafenac group was pain free at all visits
(P<.0001). Throughout the study, most nepafenac-treated patients were pain free (83.1% to 93.0%)
compared with less than half the vehicle-treated patients (41.6% to 46.4%). The nepafenac group
had lower mean aqueous cells, flare, and cells plus flare scores at all visits (P<.0001). No treatment-
related ocular adverse events occurred in either group.

CONCLUSION: Nepafenac ophthalmic suspension 0.1% was safe and effective for preventing and
treating ocular inflammation and pain associated with cataract surgery.
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Ocular inflammation is common after cataract surgery. Un-

treated, inflammation may cause pain, photophobia, and

surgical complications such as increased intraocular pres-

sure (IOP), posterior capsule opacification, and cystoid

macular edema (CME). Topical steroid therapy is effective
but may inhibit corneal wound healing, increase IOP, in-

crease the likelihood of infection, and lead to serious com-

plications in the presence of a viral herpes infection.1–4

Cataract surgeons have therefore been interested in alterna-

tive treatments with effectiveness equivalent to steroids but

with fewer complications. Topical nonsteroidal antiinflam-

matory drugs (NSAIDs) are widely used because they are

effective in controlling postsurgical inflammation.5–8 Clin-
ical trials suggest NSAIDs are an effective alternative to ste-

roid therapy.1,9–13

Preventing inflammation by treating with topical

NSAIDs before surgery has theoretical and practical appeal.

When NSAIDs are used preoperatively, inhibition of
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prostaglandin synthesis may prevent inflammation.14 Pre-

operative treatment with NSAIDs, followed by combined

therapy with NSAIDs and steroids postoperatively, has

become the standard of care.5,15 Preoperative NSAID

regimens for treating anterior chamber inflammation vary
from beginning treatment 1 to 3 days before surgery to

starting with a dose immediately before surgery. The

benefits of NSAIDs may be optimized by preoperative

administration and continuing to use the NSAID postop-

eratively on a regular schedule to minimize pain and

inflammation.16

Nepafenac (amfenac amide) is an effective cyclooxyge-

nase 1 (COX1) and cyclooxygenase 1 (COX2) inhibitor. It
has been shown to have a long duration of action after

trauma-induced ocular inflammation.17 Unlike other topi-

cal NSAIDs, nepafenac is not a free acid. Rather, it is an

NSAID prodrug, a property that allows it to rapidly cross

the cornea. In vitro, nepafenac permeates the human
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cornea 6 times faster than diclofenac.18 After penetrating

the cornea, nepafenac undergoes rapid bioactivation to am-

fenac in ocular tissues.18 In the ciliary body epithelium, ret-

ina, and choroid, nepafenac is deaminated by intraocular

hydrolases to amfenac, a potent NSAID that uniformly in-

hibits COX1 and COX2 activity. Compared to no treatment
and to diclofenac, nepafenac uniformly inhibited accumu-

lation of prostaglandin-E2 (PGE2) in the iris and ciliary

body and other prostaglandins in the aqueous humor. In

a rabbit model of concanavalin-A–induced retinal inflam-

mation,19 topical nepafenac penetrated to the posterior seg-

ment, where it decreased vitreous protein and PGE2

concentrations, indicating stabilization of the blood–retina

barrier. Neither ketorolac nor diclofenac inhibited inflam-
mation to the same degree. Such action in the posterior seg-

ment suggests nepafenac may have applications for CME.

Nepafenac is indicated for the prevention and treat-

ment of anterior segment inflammation and pain after cat-

aract surgery with intraocular lens (IOL) implantation.

Because NSAIDs are known to inhibit the formation of

prostaglandins, presurgical treatment has a sound scientific

basis, and preclinical evidence suggests that it is effective.
Unlike other products currently approved for treating ante-

rior segment inflammation associated with cataract surgery,

dosing 3 times a day with nepafenac ophthalmic suspen-

sion 0.1% is intended to start 1 day before surgery. Dosing

should continue on the day of surgery and for 14 days

thereafter. This treatment regimen will provide therapeutic

levels of drug at the time of surgical insult in the early post-

operative period and will more closely replicate how
NSAIDs are used in today’s surgical setting.9 This study

was designed to determine whether nepafenac ophthalmic

suspension 0.1%, used as the sole postoperative treatment,
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effectively decreases the incidence and severity of the

inflammation and pain that occur after cataract surgery

with IOL implantation.

PATIENTS AND METHODS

A 16-day randomized double-blind placebo-controlled trial
was conducted at 21 sites in the United States from November
2003 to June 2004. The study was approved by the appropriate
institutional review boards, and patients underwent a process of
informed consent.

Patients 18 years of age or older were enrolled if they had
a cataract and were expected to have cataract extraction with
implantation of a posterior chamber IOL. Patients were excluded
from enrollment if they used topical ocular or systemic steroids
within 14 days of surgery or used topical ocular or systemic
NSAIDs within 7 days of surgery (except an allowed daily dose
of acetylsalicylic acid 81 mg); planned to have cataract surgery
in their fellow, non-study eye before the 14-day postoperative
study visit; or had intraocular inflammation or ocular pain in
the operative eye at the screening examination. Patients were
also excluded if their IOP could not be reliably measured or had
planned multiple surgical procedures, lens pseudoexfoliation syn-
drome with glaucoma or zonular compromise in the operative eye,
ocular or systemic inflammatory or diabetic disease, or previous
ocular trauma to the operative eye. A preoperative screening visit
was conducted 6 weeks to 2 days before surgery.

Patients were randomly assigned to receive nepafenac oph-
thalmic suspension 0.1% or placebo (vehicle). Information on de-
mographics (birthdate, sex, race, and eye color), concurrent
medications, medical history, and ocular pain symptoms in the
study eye was recorded. Ocular pain was scored on a 6-point scale
(0 Z none; 5 Z severe). Both eyes were examined for best cor-
rected logMAR visual acuity and IOP. Slitlamp examination (cor-
neal edema, chemosis, injection, cells, and flare) and dilated
fundus evaluation (retina, macula, choroid, and optic nerve)
were also completed in both eyes. On slitlamp examination, aque-
ous cells were scored on a 5-point scale (0 Z none; 4 Z more than
30 cells) and aqueous flare was scored on a 4-point scale (0 Z
none; 3 Z very dense). Patients were evaluated postoperatively
on days 1, 3, 7, and 14. At those visits, changes in medications,
symptoms of ocular pain in the study eye, surgically related ocular
conditions in the study eye, and adverse events were recorded.
The best corrected logMAR visual acuity, IOP, and slitlamp exam-
ination findings in the study eye were noted. On day 14 only, the
dilated fundus examination was repeated in both eyes.

The nepafenac and placebo suspensions were supplied in
identical 4 mL oval bottles labeled only with the protocol number
and patient number. Patients instilled 1 drop in the operative eye
3 times a day (morning, midafternoon, and before bedtime). They
began dosing 1 day before surgery and continued on the day of
surgery (day 0) and for 14 days thereafter. On the surgery day,
an additional dose was administered between 30 minutes and
120 minutes before surgery. Patients were also administered top-
ical moxifloxacin for 1 to 2 days preoperatively and dosed 3 times
a day for approximately 1 week postoperatively.

The primary efficacy variable was the percentage of patients
considered cured of ocular inflammation at day 14. A cure was
defined as the aqueous cells score C aqueous flare score Z 0.
Patients were considered cured if they remained free of ocular in-
flammation at all subsequent visits. Other efficacy variables were
a by-visit comparison of cure rates, percentage of patients
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reporting no ocular pain at each visit, and percentage of patients
reporting no ocular pain at any visit compared with the percentage
of patients reporting pain at 1 or more visits. At each visit, addi-
tional analyses for an aqueous cells score of 3 or more, aqueous
flare score of 3, and ocular pain score of 4 less were performed.
Mean aqueous cells scores, mean aqueous flare scores, and
mean aqueous cells plus flare scores were also compared by visit.

Investigators evaluating other drugs have used a cells score of
0 to mean that 0 to 5 cells were seen on slitlamp examination (E.D.
Donnenfeld, M.D., et al, ‘‘Topical Xibrom 0.1% Investigational
NSAID to Decrease Inflammation After Cataract Surgery,’’ pre-
sented at the ASCRS Symposium on Cataract, IOL and Refractive
Surgery, Washington, D.C., USA, April 2005). To compare the
results in the present study with their findings, a post hoc analysis
was conducted. In the original analysis, an aqueous cells score of
0 meant no cells were seen on slitlamp examination and a cure
was defined as aqueous cells score C aqueous flare score Z 0.
In the post hoc analysis, the primary efficacy outcome was re-
named the ‘‘clinical cure’’ to distinguish it from the term ‘‘cure’’
used in the original analysis. A clinical cure was still defined as
aqueous cells score C aqueous flare score Z 0; however, in this
analysis, a cells score of 0 meant that 0 to 5 cells were seen on sli-
tlamp examination.

Patients who were designated treatment failures before the fi-
nal visit on day 14 were withdrawn from the study. They were
started on the investigators’ choice of appropriate antiinflamma-
tory therapy. Patients were monitored throughout the study
with safety assessments including slitlamp and dilated fundus
examinations, logMAR visual acuity, IOP measurement, postoper-
ative surgically related or expected conditions, and adverse
events.

Patients who received the test drug, completed surgery, and
had at least 1 follow-up visit were included in the intent-to-treat
analyses. For the primary efficacy analysis (both original and
post hoc), the percentage of patients in the nepafenac group and
the percentage in the placebo group who were cured were com-
pared using the Fisher exact test. The analysis of the percentage
of patients reporting no pain was performed using logistic regres-
sion (nonlinear mixed model with maximum likelihood estima-
tion from Proc NLMixed, SAS). Standard descriptive statistics
were calculated for the percentage of cures by visit, aqueous cells
scores, aqueous flare scores, and aqueous cells plus aqueous flare
scores. Treatment comparisons were conducted similarly or with
a repeated-measures analysis of variance (PROC Mixed, SAS).

All patients who received the test drug were included in the
safety analysis. Adverse events were documented when solicited
from study patients or reported by investigators. An adverse event
was defined as any unfavorable, unintended sign, symptom, labo-
ratory finding, or disease temporally associated with the use of the
test article. Adverse events were recorded for changes in concom-
itant medications, initiation of surgery-related medications or an
increase in surgery-related medications, and clinically relevant
changes in the ocular examination. Some adverse events were de-
fined in the protocol. For example, a decrease of 3 lines or more
from baseline in logMAR visual acuity, a corneal edema score of
3 or higher, and any surgically related condition present after
the day 7 visit (eg, capsule opacity, photophobia, ocular discom-
fort) were defined as adverse events. These findings were docu-
mented as adverse events even when the investigators
considered them to be clinically unimportant. Adverse events
were not reported for any primary efficacy variables (cells, flare,
or ocular pain) unless the events were related to the study medi-
cation or were from a cause other than the surgical procedure.
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RESULTS

Four hundred eighty-seven patients were enrolled.
Eleven patients withdrew before surgery or were with-

drawn at surgery. The reasons for discontinuation were

the patient withdrew consent before surgery (n Z 4), re-

ported use of a steroid or suspected steroid (n Z 3),

reported noncompliance with study medication dosing

(n Z 1), or had a significant surgical complication requir-

ing immediate antiinflammatory therapy (n Z 3). No post-

operative efficacy data were collected for these patients. No
patients were lost to follow-up.

Four hundred seventy-six patients, 243 treated with

nepafenac 0.1% and 233 treated with vehicle, made up

the intent-to-treat data set. All efficacy results were based

on the intent-to-treat data. The mean age was 70 years

(range 27 to 93 years). There were no differences be-

tween groups in age (P Z .7496), sex (P Z .6703), race

(P Z .8265), or iris color (P Z .7375). Sixty-seven pa-
tients (27.6%) in the nepafenac group and 64 patients

(27.5%) in the placebo group were taking acetylsalicylic

acid 81 mg during the study.

In the original primary efficacy analysis, 152 patients

(62.6%) in the nepafenac 0.1% group and 40 (17.2%) in

the vehicle group were cured at day 14 (P!.0001) (Fig-

ure 1). Nepafenac 0.1% therapy resulted in a higher per-

centage of cures at all visits (P%.005). In the post hoc
analysis of clinical cures (defined as 0 to 5 cells plus 0 flare),

the nepafenac group had higher rates at all visits. By day 14,

81.9% of patients in the nepafenac group and 25.3% in the

vehicle group were clinically cured (P!.0001) (Figure 2).

A higher percentage of patients in the nepafenac group

was pain free at all visits (P!.0001, all visits) (Figure 3).

Throughout the study, most nepafenac-treated patients

were pain free (83.1% to 93.0%) compared with less than
half the vehicle-treated patients (41.6% to 46.4%).

* P≤0.0050
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Figure 1. Cumulative percentage cures by visit.
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In the nepafenac group, lower mean aqueous cells

scores, mean aqueous flare scores, and mean aqueous cells
plus flare scores were observed at all visits (P!.0001) (Fig-

ure 4). By postoperative day 14, compared to the vehicle

group, the nepafenac 0.1% group had a 1.4-unit lower

mean cells score (0.6 for nepafenac versus 2.0 for vehicle),

a 0.9-unit lower mean aqueous flare score (0.2 versus 1.1),

and a 2.3-unit lower mean aqueous cells plus flare score

(0.8 versus 3.1).

A safety analysis of all 487 patients who received at
least 1 dose of nepafenac 0.1% or vehicle was conducted.

No clinically relevant treatment-related changes from base-

line in visual acuity, ocular signs (corneal edema, bulbar

conjunctival injection, and chemosis), IOP, or dilated

∗P<0.0001
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Figure 3. Percentage of pain-free patients by visit.
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Figure 2. Clinical cures based on post hoc analysis using ‘‘cure’’ defined as

0 to 5 cells and an absence of flare.
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fundus parameters (retina, macula, choroid, and optic

nerve) were observed in either group. Only 1 nonocular ad-

verse event related to therapy (dyspepsia) occurred, and

that was in the vehicle group. No ocular adverse events re-

lated to therapy were reported. Ocular adverse events not

related to therapy were not serious, mostly mild in inten-
sity, generally resolved or were continuing without treat-

ment, and generally did not affect patient continuation in

the study. Most frequently reported ocular adverse events

not related to therapy occurred with similar incidence in

both the nepafenac 0.1% and vehicle groups.Table 1 shows

the ocular adverse events not related to therapy that oc-

curred at an incidence of 1.2% or higher in either treatment

group. Slightly higher incidences of ocular hyperemia and
photophobia were observed in the vehicle group.

DISCUSSION

In this study, nepafenac ophthalmic suspension 0.1%

used alone without a steroid was effective in preventing

and treating anterior segment inflammation and pain asso-

ciated with cataract surgery. The nepafenac group had

a higher cure rate at all postoperative visits, as early as

day 1 and continuing through day 14. More patients treated
with nepafenac were pain free at each postoperative visit.

Throughout the study, the nepafenac group had lower

mean aqueous cells scores, mean aqueous flare scores,

and mean aqueous cells plus flare scores.

Dosing 3 times a day with nepafenac, starting 1 day

before surgery, appears to be effective in preventing in-

flammation and pain after cataract surgery. In the early

postoperative stage, at the 1-day and 3-day visits, the nepa-
fenac group had higher cure rates, lower mean aqueous

cells scores, lower mean aqueous flare scores, and lower

cells plus flare scores. The nepafenac group also had a
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Figure 4. Cells scores and flare scores by treatment.
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higher percentage of pain-free patients. The treatment

differences in the aqueous cells scores and aqueous flare

scores at day 1 provide supporting evidence that nepafenac

0.1% is effective in preventing inflammation.

Compared with the vehicle group, the nepafenac group

had an excellent cure rate. In the original and post hoc anal-

yses, approximately 3 to 4 times more patients in the nepa-

fenac group were cured by day 14. On day 14, the nepafenac
group also had a 1.4-unit lower mean aqueous cells score

and a 2.3-unit lower mean aqueous cells plus flare score.

Antiinflammatory therapy with corticosteroids or

NSAIDs reduces inflammation and may prevent postopera-

tive complications.6,7 Although corticosteroids are effective

in controlling inflammation, they have undesirable side ef-

fects. Nonsteroidal antiinflammatory drugs provide an al-

ternative for reducing postoperative inflammation.5 In
addition, when used prophylactically, NSAIDs may prevent

inflammation7 and CME.9 The results in this study show

that nepafenac reduces pain and is very effective for pre-

venting inflammation. Approximately 28% of patients

were taking acetylsalicylic acid 81 mg during the study.

However, 100 mg or less is an antithrombolytic dose and

does not have an antiinflammatory effect. In addition,

approximately the same percentage of patients in both
groups used acetylsalicylic acid, so the outcomes of the trial

should not have been affected.

To our knowledge, this is the first published report of

nepafenac use in patients who have had cataract surgery.

In this trial, we used a vehicle comparator, enrolled patients

before surgery, started therapy preoperatively, and evalu-

ated several unique outcome variables, such as percentage

cures and treatment failures. Because cataract surgery

Table 1. Most frequent ocular adverse events not related to therapy*;

overall safety population.

Number (%)

Coded Adverse Event
Nepafenac 0.1%

(n Z 247)
Vehicle

(n Z 240)

Decreased visual acuity 8 (3.2) 9 (3.8)
Photophobia 3 (1.2) 9 (3.8)
Capsule opacity 5 (2.0) 6 (2.5)
Foreign-body sensation 6 (2.4) 5 (2.1)
Ocular hyperemia 1 (0.4) 10 (4.2)
Ocular pruritus 3 (1.2) 3 (1.3)
Ocular discomfort 3 (1.2) 2 (0.8)
Dry eye 3 (1.2) 1 (0.4)
Increased IOP 1 (0.4) 3 (1.3)
Blurred vision 1 (0.4) 3 (1.3)

IOP Z intraocular pressure

*Table represents all events occurring at an incidence of 1% or greater in

either treatment group.
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patients were enrolled whether or not they had an inflam-

matory response, we were able to assess not only treatment

but also prevention of inflammation.

Ocular adverse events were not serious, assessed as not

related to the study drug, mostly mild in intensity, generally

resolved or were continuing without treatment, and gener-
ally did not affect patient continuation in the study. The

incidence of ocular adverse eventsdfor example, de-

creased visual acuity rates and increased rates of capsule

opacitydwere similar in patients receiving nepafenac

0.1% and those receiving vehicle. The types and severities

of ocular adverse events were not unexpected for patients

after cataract extraction and IOL implantation. Some

adverse events, such as ocular hyperemia and photophobia,
may have occurred at higher incidences in patients receiv-

ing vehicle because of the absence of therapeutic ocular

inflammation control.

CONCLUSION

Nepafenac ophthalmic suspension 0.1% was effective

in preventing and treating ocular inflammation and pain as-

sociated with cataract surgery. Patients treated with nepafe-
nac ophthalmic suspension 0.1% 3 times a day for

approximately 2 weeks reported no ocular adverse events,

and administration was safe and well tolerated.
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