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COMPARISON OF TOPICAL NEPAFENAC OPHTHALMIC SUSPENSION 0.1% WITH
TOPICAL PREDNISOLONE ACETATE 1% IN THE MANAGEMENT OF POSTOPERATIVE
INFLAMMATION
Zulfiqar Ahmed Memon1, Omar Zafar‑2, Arsalan Farooq3, Shabnam Memon4, Najam ul Hassan5,
M. Tahir Shah6

ABSTRACT… Objectives: To determine the efficacy of topical nepafenac 0.1% eye drops
as compared toprednisolone acetate 1% eye drops in the management of postoperative
inflammation after cataract surgery. Study Design: Randomized controlled clinical study.
Place and Duration of study: Pakistan air force hospital Rafiqui from Oct 2016 to Feb 2017.
Patients and methods: Two hundred and forty eight eyes were randomly divided in two equal
groups. Patients received nepafenac 0.1% or prednisolone acetate 1% as single drop 8 hourly
beginning 1 day preoperatively, continued till 2 weeks post-operatively. Efficacy of the drug
will be considered if there is no anterior chamber reaction along with no aqueous flare after 2
weeks of treatment. Results: 85.5% of cases resolved with topical nepafenac 0.1%as compared
to 88.7% that were cured with prednisolone acetate 1%. Pearson chi square test indicates that
there is no statistical significant difference (p= 0.449) between the efficacy of two modes of
treatment. Conclusion: Nepafenac 0.1% eye drops are as effective as prednisolone acetate 1%
in the prevention of postoperative inflammation with cataract surgery.
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INTRODUCTION
51% of world blindness is secondary to cataract
and it constitutes almost 20 million individuals.1
Phacoemulsification is a modern technique for
cataract surgery, however as a result of surgical
trauma to the eye during cataract surgery,
concentration of prostaglandins (PGs) E and F
are increased in aqueous humor.2 manifesting as
circumcilliary injection, anterior chamber reaction,
flare and pain. This reaction is usually self-limited
but may result in cystoid macular edema, uveitic
glaucoma and posterior capsular opacification.
For prevention of these complications topical antiinflammatory drugs are used after the surgery.
Most common of them are steroids3 though nonsteroidal anti-inflammatory agents (NSAIDs) are
also effective.4
For last half century corticosteroids are used for
ocular inflammation. They are used to suppress
ocular inflammation in trauma, uveitis as well as
Professional Med J 2017;24(12):1812-1817.

after most ocular surgical procedures. However,
they are not free from adverse effects, especially
an increase intraocular pressure (IOP), delayed
wound healing and increase risk of infection. This
raised IOP could lead to glaucomatous opticneuropathy.5
Individual response to steroids is highly dependent
on the duration, strength and frequency of therapy
and the potency of the agent used. The elevation
of IOP is unlikely before 1 week of treatment and
rarely occurs in less than 2 weeks. However, until
all these agents are compared in a model of ocular
inflammation relevant to human disease, no
conclusion can be reached.6 The IOP fluctuations
are more usual with dexamethasone and other
older steroids. Among the clinically available
corticosteroid preparations, Prednisolone acetate
1% is widely used following cataract surgery
and has excellent ocular penetration. We chose
the acetate analogue of prednisolone since it is
www.theprofesional.com
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more hydrophobic and its concentration peaks
in anterior chamber (669.6 ng/ml) in 91-120 mins
and remains in its therapeutic levels over 12hours.
Non-steroidal anti-inflammatory drug (NSAIDs)
are potent inhibitors of cyclooxygenase
enzymes and are available in topical form to
be used for postoperative inflammation and
macular oedema. Prostaglandins disturb the
blood-ocular barrier, cause vasodilation, and
help in migration of white blood cells. Their
biosynthesis is catalyzed by Cyclooxygenase,
a critical enzyme in the inflammatory process.
Nepafenac is an NSAID that possesses a good
corneal penetrance property and achieves high
aqueous concentration. In the drug it is in inactive
form and converts to its It is a prodrug that is
metabolized into its active component, amfenac,
once instilled in the conjunctival sac.4 Like other
NSAIDs it inhibits production of prostaglandin by
deactivating cyclooxygenase (COX). Its action
starts from 5-10 mins with a peak action between
40 to 80 mins, which lasts at least for 8 hours.
In our study we have compared the efficacy of
two drugs, prednisolone acetate and nepafenac
ophthalmic suspension, to control intraocular
inflammation after the cataract surgery secondary
to surgical trauma. Rationale of our study is to
provide a single drug for control of post-operative
intraocular inflammation, without any added risk
of raising intraocular pressure.
MATERIALS AND METHODS
Study design
This study was conducted at Pakistan Air Force
Base Hospital Rafiqui (Shorkot) from Oct 2016 to
Feb 2017.Approval from the institutional ethical
committee was obtained and informed consent
was taken from the participants.
Inclusion criteria were age more than 50 years
and nuclear cataract density of 2-4 by LOCSIII.7 Patients with secondary cataract, history of
diabetes, hypertension, uveitis, use of systemic
steroids or NSAIDs or previous intraocular surgery
were excluded from the study.
248 eyes fulfilling the laid down criteria were
Professional Med J 2017;24(12):1812-1817.
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enrolled in this study and divided into two equal
groups by using randomized sampling. One
group received topical prednisolone acetate 1%
while the other received nepafenac (0.1%) one
drop TDS daily starting one day preoperatively,
till 2 weeks post-operatively. Along with this
moxifloxacin (3%) was prescribed four times
daily for two weeks, with at least 05 minutes
interval between two drugs. Preoperative
mydriasis was achieved with topical tropicamide
(1.0%). Anesthesia was performed with topical
procainamide hydrochloride (0.5%).
Phacoemulsification using OPTIKON® (The
Pulsar - MinimalStress) was performed by a single
ophthalmologist using standardized 1.0mm and
2.75mm clear corneal incisions with stop-chop
technique and foldable IOLs were inserted in the
bag. Moxifloxacin 0.05ml undiluted was given
intracamerally to each patient in both groups at
the end of the surgery.
Best-corrected visual acuity (BCVA) and
intraocular pressure (IOP) measurement, slit lamp
examination along with flare cell measurement
were performed preoperatively, followed by post
operative day 1, 3, 7 & 14. Vitals signs including
Blood Pressure and Pulse were measuredsimilarly
on day 1, 3, 7 & 14 (if required). Pre-operative
investigations were carried out.
The primary variable was the efficacy which was
defined as the individuals with no aqueous cells
and no aqueous flare at post-operative day 14.
While the aqueous cell and aqueous flare grading
were considered as secondary variables.
Grading of cells and Flare was performed with a
2 mm long and 1 mm wide slit beam with maximal
light intensity and magnification. Total no of cells
within the field were counted and Flare was graded
clinically by observing the degree of interference
in the visualization of iris and classified according
to Tabl-I.8
For the primary variables of efficacy at day 14,
a Chi-square test of independence was
performed for significance assessment. The
analysis of aqueous cells and flare grading was
www.theprofesional.com
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conducted with a repeated analysis of variance
at all postsurgical follow ups. For comparisons
in aqueous cells and flare grading at baseline
between the groups, two-sample t test was
performed. A Chi-Square test was performed for
the comparison of Demographics data. P value
less than ≤0.05 is considered significant. SPSS
v13.0 was used for analyzing the data.
RESULTS
A total number of 248 patients, fulfilling the
inclusion and exclusion criteria, were recruited for
the study which were divided in two equal groups.
There were 124 patients in the prednisolone
acetate group of which 48.4% were males and
51.6% were females (Table-II) while in nepafenac
group comprised of 53.2% were males and 46.8%
were females.
The mean age was 58.19±4.90 years for the
prednisolone group and 59.89±5.49 years for the
nepafenac group (Table-III).
Gender or age of the patients between treatment
Grade
0
+1
+2
+3
+4

Gender
Male
Female
Total

Age in Years

The efficacy at 14th post-operative day was
compared. Preoperatively there was no reaction
or aqueous flare in both groups thus comparable
with each other. Post-operative aqueous cells and
flare grades and the statistical analyses on day-1
and day-14 grades of both groups are presented
in Table-IV.
In prednisolone group 88.7% patients showed no
cells or flare in the anterior chamber as compared
to 85.5% in nepafenac group post-operatively.
While rest of all patients showed traces of
cells in the anterior chamber with no flare. The
analysis showed no significance difference in the
efficacy in two groupsat day 14, demonstrating
the comparable effectiveness of both treatment
modalities in reducing postoperative inflammation
(p < 0.05). The results are summarized in Table-V.
Chi square
P value

=
=

0.574
0.449

Cells in AC
Aqueous flare
<1
Nil
1–5
Just detectable
6–15
Moderate (iris and lens details clear)
16–30
Marked (iris and lens details hazy)
>30
Intense (fibrinous exudate)
Table-I. Grading of anterior chamber cells and aqueous flare
Prednisolone acetate 1%
(Group-A)
Number

Percent

60
64
124

48.4 %
51.6 %

Prednisolone acetate 1%
(Group-A)

86
37
01
124

Nepafenac ophthalmic solution 0.1%
(Group-B)
Number

66
58
124
Table-II. Distribution of gender n = 248

Number
51 - 60
61 - 70
> 70
Total
Mean±SD

groups revealed no statistically significance. (P>
0.05, both comparisons).

Percent

Percent

P – value
(Chi-square)

53.2 %
46.8 %

0.446

Nepafenac ophthalmic solution 0.1%
(Group-B)
Number

Percent

69.4 %
70
56.5 %
29.8 %
53
42.7 %
0.8 %
01
0.8 %
100.0 %
124
100.0 %
58.19 ± 4.90
59.89 ± 5.49
Table-III. Distribution of patients by age n = 248

Professional Med J 2017;24(12):1812-1817.
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Day1
cells
(Grade)
Day1
flare
(Grade)
Day14cells
(Grade)
Day14flare
(Grade)

4

Group
Prednisolone Acetate
Nepafenac Ophthalmic
Solution
Prednisolone Acetate
Nepafenac Ophthalmic
Solution
Prednisolone Acetate
Nepafenac Ophthalmic
Solution
Prednisolone Acetate
Nepafenac Ophthalmic
Solution

N
124

Mean
1.56

Std. Deviation
.725

Std. Error Mean
.065

124

1.65

.699

.063

124

.56

.641

.058

124

.48

.548

.049

124

.13

.382

.034

124

.19

.483

.043

124

.02

.126

.011

124

.04

.198

.018

P value (t - Test)
0.168

0.379

0.420

0.251

Table-IV. Efficacy statistics n = 248
Efficacy
Yes
No
Total

Prednisolone acetate 1%
Nepafenac ophthalmic solution 0.1%
(Group-A)
(Group-B)
Number
Percent
Number
Percent
110
88.7 %
106
85.5 %
14
11.3 %
18
14.5 %
124
124
Table-V. Comparison of efficacy n = 248

DISCUSSION
Steroids are considered as major treatment
modality for most of the ocular inflammatory
conditions since 1964 as studied by Ormsby et
al. He determined the role of ACTH and cortisone
in uveitis, keratitis, and allergic conjunctivitis.
Fong et al studied role of Loteprednol etabonate
gel 0.5% inreducing pain and anterior chamber
reaction after cataract surgery in 2012.3 They
concluded Loteprednol etabonate gel 0.5% was
effective in the management of postoperative
inflammation and pain.
Chronic use of topical steroids in young individuals
with vernal kerato conjunctivitis showed
glaucoma among 8.7% of the study participants9
The raised intraocular pressure settled down after
two months of halting the treatment with steroids,
thus signifying their association.
To obviate the local and systemic side effects
of topical steroids, search for an alternative
was obligatory. In August 2013 a review was
published in British Medical Journal. In this
review the authors concluded “It seems unlikely
that the long-term future of therapy lies in
corticosteroids, but instead that this increased
Professional Med J 2017;24(12):1812-1817.

knowledge will offer the opportunity for effective
targeted treatment of the molecular mechanisms
underlying ocular inflammation whilst minimizing
local and systemic side-effects”.10
Second most important class of drug studied so
far is NSAIDs. One of the earliest drug used in
this class was diclofenac. C-G Laurell compared
the effects of dexamethasone, diclofenac, or
placebo on the inflammatory response after
cataract surgery in 2002. They concluded that
dexamethasone and diclofenac were equally
effective and significantly better than placebo
and recommended the use of anti-inflammatory
agents after cataract surgery.11
Though very effective the diclofenac was
associated with corneal melting with long term
use thus waned off from the market. Guidera et
al studied Keratitis, ulceration, and perforation
associated with topical NSAIDs and concluded
their association.12
Several generations of the NSAIDs have been
approved for use topically in ophthalmology,
nepafenac is one them. It is a prodrug (base) which
is converted to its active form amfenac. It differs
from other available NSAIDs by its lipid solubility.
www.theprofesional.com
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The ophthalmic NSAID, including flurbiprofen,
diclofenac sodium, ketorolac, and bromfenac,
does not penetrates the intact corneal epithelium
as they are relatively water-soluble phenylalkanoic
and phenylacetic acids. Nepafenac ophthalmic
suspension exists as a base in tear film and
therefore penetrates the cornea well. Gamache et
al. verified its penetration in cornea and validated
its distribution in all ocular tissues in an animal
based study.13

with cataracts who presented in eye OPD of
Pakistan Air Force Hospital Rafiqui (Shorkot) and
undergone phacoemulsification and aspirations
with intraocular lens implantation in posterior
chamber within the capsular bag. Evaluations
were based on the efficacy i.e. individuals with
no aqueous cell and aqueous flare grading, on
14 days. The efficacy was 88.7% in prednisolone
group and 85.5% in nepafenac group, revealing
no difference that is statistically significance.

M Nardi et al found nepafenac and ketorolac 0.5%
equally effective in the prevention and treatment
of postoperative ocular pain and inflammation.14
Jiro Numaga found nepafenac ophthalmic
suspension more effective than placebo for
inflammatory reaction as well as pain post
operatively, and recommended it as an essential
entity to be used following cataract surgery.4

CONCLUSION
Nepafenac ophthalmic suspension 0.1% is as
effective as prednisolone acetate 1% in reducing
postoperative inflammation after cataract surgery
without any added risk of increased intraocular
pressure, epithelial breakdown, corneal thinning,
corneal erosion, corneal ulceration or corneal
perforation and added effect of prevention of
cystoid macular oedema. We recommended to
use this drug especially in cases where steroid
are contraindicated e.g. Steroid responders,
where NSAIDs are indicated especially when risk
of macular oedema is inevitable.
Copyright 15 Sep, 2017.

Lindstrom R, Kim T studied Ocular permeation and
inhibition of retinal inflammation: an examination
of data and expert opinion on the clinical utility of
nepafenac. They suggested the use of nepafenac
for anterior uveitis and cystoid macular oedema
after cataract surgery.15
Guadalupe Cervantes-Coste et al also concluded
the use of nepafenac in reducing the chance of
macular oedema post operatively.16
Melissa Cable studied Comparison of bromfenac
0.09% to nepafenac 0.1% post-operatviely.17 She
concluded that both bromfenac and nepafenac
resulted in comparable BCVA and macular
thickness.

PROPRIETARY STATEMENT
None of the authors has any commercial or
proprietary interests in any of the steroid or
non-steroidal anti-inflammatory preparations
mentioned nor any other topical ophthalmic
corticosteroid or non-steroidal anti-inflammatory
drugs.
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