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Purpose: To assess the effect of twice-daily nepafenac ophthalmic suspension 0.3% on
postoperative cystoid-macular-edema (CME).

Patients and Methods: In this prospective, clinic-based, non-randomized case-series, 21
patients (21 eyes) were enrolled with either acute or chronic postoperative CME after
cataract extraction. Patients were treated with twice-daily nepafenac 0.3% drops, and fol-
lowed for at least a 4-month period. Best-corrected visual acuity (BCVA) and spectral-
domain optical coherence tomography (SD-OCT)-derived central retinal thickness (CRT)
were measured.

Results: From 21 patients, eight presented with acute postoperative CME and 13 with
chronic CME. Mean follow-up was 4.82+1.24 months. No adverse events were reported
during the study. Baseline BCVA was 0.49+0.36 logMAR and improved to 0.36+0.42
logMAR at the last follow-up visit (P<0.005). CRT decreased from 450.40+90.74 um at
baseline to 354.60+81.49 pum (P<0.05), following treatment.

Conclusion: Our outcomes strongly suggest that administrating nepafenac 0.3% drops on
a twice-daily regimen could be a promising alternative for the management of postoperative
CME. Additional studies are necessary to further validate our results.

Keywords: nepafenac, postoperative macular edema, cataract operation, topical use,

treatment

Introduction

Cystoid macular edema (CME) is a common cause of poor visual outcome after
intraocular surgery.'”> CME is more frequently associated with uncomplicated
cataract extraction with an incidence of 0.1-2.35%.> Clinically significant CME
has an incidence of 1.17-4.04%, while subclinical CME is 4-10.9%.
may be present secondary to other ocular surgeries such as complicated cataract

However, it

extraction with rapture of posterior capsule, penetrating keratoplasty, trabeculect-
omy, and vitreoretinal surgery. It is also possible to occur after neodymium-doped
(Nd:YAG) laser
Other predisposing factors include diabetes mellitus, uveitis,

yttrium  aluminium  garnet capsulotomy and panretinal
photocoagulation.’
and use of prostaglandin analogs.

CME develops by leakage of dilated perifoveal capillaries, with fluid accumu-
lating in the outer plexiform layer of the macula, forming the typical petalloid
appearance in fluorescein angiography.® The pathogenesis of this condition is

associated with the blood-retinal barrier disruption induced by prostaglandins and
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other inflammatory mediators. Optical coherence tomogra-
phy (OCT) is a reliable tool to diagnose CME by display-
ing the foveal cysts, and can detect the morphologic
changes at an early stage. Intraretinal fluid is accumulated
in the outer plexiform layer, and Muller fibers determine
the arrangement of cystoid cavities leading to the charac-
teristic OCT appearance and increasing the thickness of
the macula.

In most cases, CME is self-limited but sometimes it
may revert to a chronic condition with significant impair-
ment in visual acuity. CME is characterized as acute when
it appears within 4 months after surgery, late onset when it
appears more than 4 months, and chronic when it lasts
over 6 months.’

Different types of nonsteroidal anti-inflammatory drugs
(NSAIDs) have been proposed for prevention and manage-
ment of CME, including bromfenac, nepafenac, diclofe-
nac, flurbiprofen, and ketorolac tromethamine.® Nepafenac
is approved in Europe to treat postoperative inflammation
related to cataract surgery and reduce the risk of post-
operative ME after cataract surgery in diabetic patients.
Two forms of Nepafenac solution are available; 0.1% with
dosage frequency 3-times daily and 0.3% once daily for
better compliance. Studies show improvement in visual
acuity in patients with 90 days use of nepafenac after
cataract surgery instead of vehicle, proving the efficacy
of NSAIDs in CME.”' In comparison with other
NSAIDs, nepafenac is considered to have better corneal
permeability to intraocular tissues after topical administra-
tion, reaching the posterior segment of the eye.®"!

In this study, we investigated the efficacy of 0.3%
nepafenac twice daily in patients with established post-
operative macula edema after cataract surgery.

Patients and Methods
This prospective, clinic-based, non-randomized study was
conducted at the Ophthalmology Department of the
University Hospital of Heraklion. The research followed
the tenets of the declaration of Helsinki. The protocol for
use of nepafenac 0.3% twice daily in the management of
postoperative macular edema was reviewed and approved
by the institutional review board of the University Hospital
of Heraklion. Informed consent was obtained for all
patients, in which all benefits and potential adverse events
that could arise during the study were stated in detail.
Patients who developed postoperative CME after cat-
aract surgery were included in the study in a consecutive
manner. CME was defined as central macular thickness

over 30% of preoperative baseline in OCT;’ this percen-
tage is above the 10% coefficient of variation that is
associated with the variability of repeated measurements
of spectral domain OCT.'> CME that appeared up to 4
months after operation and had a duration of less than 4
months was deemed as acute, while cases with a duration
of more than 4 months were categorized as chronic.

All patients had undergone a standard preoperative
ophthalmologic examination prior to their operation,
including slit lamp biomicroscopy, intraocular pressure,
fundoscopy, and optical coherence tomography (OCT,
Heidelberg Engineering, Inc., Heidelberg, Germany).
Prior to OCT imaging, pupils were always dilated using
Tropicamide 0.5% (Topical, Demo) and Phenylephrine
Hydrochloride 5% (Phenylephrine, Cooper) to achieve
good quality results. If artifacts were detected the mea-
surements were repeated. The CRT was measured using
a macular thickness map analysis program; the central
subfield thickness and not a point central thickness was
used, as it has been shown to have greater reliability for
macula thickness evaluation.”'* All patients needed to
have a normal preoperative OCT in order to be included
in the study. All types of senile cataract such as nuclear,
cortical, or posterior subcapsular were enrolled; however,
cataract secondary to trauma or uveitis that could enhance
the incidence of CME were excluded. All patients were
operated on using phacoemulsification.

Patients with ocular history of retinal diseases such as
epiretinal membrane, age-related macula degeneration,
diabetic retinopathy, and retinal vein occlusion were
excluded from the study. Furthermore, patients with dia-
betes, inflammatory conditions such as uveitis, and
patients using prostaglandin analogs or carbonic anhydrase
inhibitors due to glaucoma were also excluded. Patients
with known allergies reaction or hypersensitivity to
NSAIDs or any component of the product were also
excluded. To enroll patients with postoperative ME,
a medication free period was required as follows; for
patients that had received dexamethasone implant,
a minimum of 6 months since the last implant; for patients
that had received intravitreal triamcinolone, a minimum of
3 months after the last injection and for patients on topical
therapy, a minimum 2 weeks without any drop installation.

Best corrected visual acuity (BCVA) was recorded
before drug initiation and at every visit until the last follow-
up using Early Treatment Diabetic Retinopathy Study
(ETDRS) charts at a distance of 4 meters as a logarithm of
the minimum angle of resolution (logMAR).
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All eyes were treated with topical nepafenac 0.3%
(Nevanac 0.3%; Alcon Research, Ltd., Fort Worth, TX,
USA) twice a day. Nepafenac was delivered as monother-
apy without any other use of eye drops such as antibiotic,
antiglaucoma, or steroid drugs. Slit lamp examination and
fundoscopy were performed monthly to evaluate macular
changes and to report any adverse event caused by drug
usage during the study. More specifically, the examination
included integrity of the cornea and corneal epithelium
using fluorescence staining, evaluation of conjunctiva for
hyperemia, intraocular pressure measurements, evaluation
of anterior chamber for inflammatory cells or flare, and
evaluation of the macula and optic nerve and peripheral
retina. All patients received nepafenac 0.3% for at least 4
months to a maximum of 6 months.

Statistical Analysis

The efficacy variables included measurements of BCVA and
CRT. Data were recorded in terms of means+standard devia-
tion (SD). Statistical analysis was performed using SPSS
software (statistical Package for the Social Science; SPSS
Inc., Chicago, IL, USA) version 25. Normality of data dis-
tribution was checked and CRT and visual acuity measure-
ments pre- and post-treatment were compared. A Shapiro—
Wilk’s test (P>0.05) and a visual inspection of their histo-
grams, normal Q-Q plots, and box plots showed that BCVA
and CRT pre- and post-treatment were not normally
distributed.'* BCVA pre-treatment skewness was 2.472 [stan-
dard error (SE)=0.512] and Kurtosis 8.988 (SE=0.992) and
BCVA post-treatment skewness was 2.915 (SE=0.512) and
Kurtosis of 10.177 (SE=0.992). CRT pre-treatment skewness
was 1.256 (SE-0.512) and Kurtosis 0.312 (SE=0.992) and
CRT post-treatment skewness was 1.684 (SE=0.512) and
Kurtosis 2.884 (SE=0.992).'>:1¢ Non-parametric Wilcoxon
signed-rank test was performed when comparing BCVA and
CRT prior and after treatment with nepafenac solution.
P-value<0.05 was accepted for statistical significance.

Results

Twenty-one patients (21 eyes) were enrolled in the study,
13 males and eight females. From them eight patients were
diagnosed with acute macular edema and 13 were diag-
nosed with chronic macular edema after cataract extrac-
tion. Three patients from the chronic CME group had
surgery.
Tables 1 and 2 summarize our results, presenting the

posterior capsular rapture during cataract

type of CME (acute or chronic), visual acuity, and CRT
of all patients prior and after treatment with nepafenac

Table | Visual Acuity and Central Macular Thickness Prior to
Nepafenac Administration and in the Last Follow-Up in Patients
with Acute and Chronic Macular Edema

TYPE of | VA Pre VA Post CRT Pre | CRT Post
CME LogMAR LogMAR (nm) (pm)
Acute 0,00 0,00 387 349
Acute 0,80 0,40 387 533
Acute 1,80 1,80 387 268
Acute 0,40 0,40 387 318
Acute 0,10 0,10 426 380
Acute 0,44 0,10 601 344
Acute 0,50 0,30 573 329
Acute 0,80 0,40 388 316
Chronic 0,40 0,10 387 563
Chronic 0,60 0,30 601 413
Chronic 0,70 0,90 423 561
Chronic 0,30 0,16 462 385
Chronic 0,40 0,02 508 344
Chronic 0,50 0,30 666 298
Chronic 0,14 0,00 387 351
Chronic 0,40 0,30 387 383
Chronic 0,46 0,40 387 309
Chronic 0,26 0,26 387 303
Chronic 0,60 0,50 412 284
Chronic 0,50 0,30 481 255
Chronic 0,54 0,40 371 339

0.3%. During the study no patient presented any adverse
event that might be attributed to nepafenac dosage, includ-
ing conjunctival hyperemia, toxic keratitis, and corneal
melting. BCVA after nepafenac administration increased
in most of the cases. Similarly, most patients were docu-
mented with decreased central macular thickness at the
end of the follow-up. In patients with acute CME, mean
BCVA increased from 0.58+0.60 to 0.46+0.56 after treat-
ment without a statistically significant difference
(Wilcoxon signed-rank test, P=0.144). In the same group
mean CRT decreased from 449.86+95.09 to 329.14434.73
with statistically significant difference (Wilcoxon signed-
rank test, P=0.018). In patients with chronic CME, mean
BCVA increased from 0.44+0.15 to 0.30+0.23 after treat-
ment with statistically significant difference (Wilcoxon
signed-rank test, P=0.017). In the same group mean CRT
decreased from 450.69+92.28 to 368.31£96.59 with sig-
nificant difference (Wilcoxon signed-rank test, P=0.050).
Figures 1 and 2 show the changes in BCVA and CRT in
acute and chronic CME prior to and after treatment of
patients, respectively.

The anatomic restoration in OCT images and CRT
measurements combined with visual

was acuity
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Table 2 MeantStandard Deviations (SD) of Best Corrected Visual Acuity (BCVA) and Central Macular Thickness (CRT) Prior to
Nepafenac Administration and in the Last Follow-Up in Patients with Acute and Chronic Macular Edema. Statistical Significance:

P<0.05.
BCVA prexSD BCVA postiSD P-value | CRT pretSD CRT posttSD P-value
(logMAR) (logMAR) (nm) (rm)
Total (n=21) 0.49+0.36 0.3610.42 0.004 450.40+£90.74 354.60+81.49 0.004
Acute CME (n=8) | 0.58+0.60 0.46+0.66 0.144 449.86+95.09 329.14+34.73 0.018
Chronic CME 0.44+0.15 0.30£0.23 0.017 450.69+92.28 368.31+96.59 0.050
(n=13)

improvement in most of the cases. In the group of acute
CME, there were patients (three out of eight) with no
visual acuity changes, even if CRT was decreased; how-
ever one of them already had visual acuity of 0.00
logMAR before treatment and so there was no expectation
although
a significant decrease in CRT (188 um) was documented,

of visual improvement. In another case,
a minor decrease in visual acuity after therapy was attrib-
uted to the irregular corneal surface, probably related to
cornea pathology. Figure 3 depicts an example of acute
postoperative CME after cataract extraction. Nepafenac
treatment lasted 4 months and showed a significant
decrease of intraretinal fluid in the macula area with
a simultaneous increase in visual acuity. In the group of
chronic CME there were also two patients with a decrease
in CRT, but no change in visual acuity, and two patients
who had no improvement after therapy. Figure 4 shows an
OCT of a patient with chronic CME before and after 4
months of nepafenac administration. This patient under-

went cataract extraction 2 years before enrolment and was

p=0.144 p=0.017

0.60

0.50

BCVA (logMAR)
o
»
o

0.30 7

0.20 7

0.00

ACUTE CME CHRONIC CME

diagnosed with postoperative ME in his first-month follow
up examination. The patient had received intravitreal ster-
oids with good transient response; however, he proved to
be a steroid responder with poor medical IOP control and
the steroid therapy was terminated. He was enrolled in the
study following the inclusion criteria described above and
received nepafenac drops. In a period of 4 months, the
patient appeared with minimal fluid in the macular area
combined with increased visual acuity. The IOP remained
normal without the need of any anti-glaucoma medication.

Discussion

Our results strongly indicate that instillation of nepafenac
0.3% on a twice-daily basis could be an alternative for the
CME.
Nepafenac 0.1% ophthalmic suspension, with a dosage of

management of established postoperative

3-times daily, has received approval from FDA to reduce
the risk of postoperative CME in patients with diabetes

mellitus, based on two randomized, controlled, Phase 3
studies.!”'® Studies demonstrated that nepafenac 0.3%

p=0.004

M BEFORE TREATMENT
AFTER TREATMENT

ACUTE+CHRONIC CME

Figure | Changes in best corrected visual acuity (BCVA) in acute and chronic cystoid macular edema (CME) prior to and after treatment of patients. Statistical significance,

P<0.05.
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Figure 2 Changes in central retinal thickness (CRT) in acute and chronic cystoid macular edema (CME) prior to and after treatment of patients. Statistical significance,
P<0.05.

Figure 3 Patient with acute pseudophakic ME before nepafenac administration and after 4 months therapy. Visual acuity elevated from 0.44 logMAR to 0.30 logMAR, and
central macular thickness decreased from 601 um to 379 um. Green line represents the same area of the fovea prior to and after therapy in infrared picture, which
corresponds to CME improvement.

Figure 4 Patient with chronic CME. CME before nepafenac administration and after 4 months therapy. Visual acuity changed from 0.50 logMAR to 0.30 logMAR, and central
macular thickness decreased from 499 um to 255 um. Green line represents the same area of the fovea prior to and after therapy in infrared picture, which corresponds to
CME improvement.
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given once daily before surgery and continued for 90 days
is superior to vehicle in terms of improving visual acuity
and reducing the risk of CME.’

In our study we treat patients with established CME
applying nepafenac 0.3% twice daily. In a recent preclini-
cal study it was reported that administration of nepafenac
0.3% once daily could reach a concentration of active
analog (amfenac) in the retina tissue at the level of 51%
compared to instillation of nepafenac 0.1% three times
per day.'® Although this dosage has been found to be
effective as prophylaxis for CME in diabetic patients
who have undergone cataract surgery, it might be low for
established CME.’ For this reason, we decided to increase
the dose of the drug to twice daily, in order to succeed and
get stable therapeutic levels capable to treat established
postoperative CME. Experiments conducted in rabbit eyes
confirmed that intravitreal application of nepafenac up to
a dose of 1.5 mg is not toxic.”’ Moreover, the bioavail-
ability of a drug administered as eye drops is reported in
the literature to be in the order of 5-10%.'*?' This means
that the dose of nepafenac used in this study did not
exceed the drug’s safety profile. In addition, the drug’s
SPC states that no adverse effects are expected if the
suggested topical dosage is exceeded.'?

In our study, the intraretinal fluid decreased in the
majority of our patients after treatment with nepafenac
and in parallel visual acuity improved both in acute and
chronic CME cases. In both subgroups, there were cases
that ended up with completely dry macula after a 3-month
In chronic CME patients, CRT
decreased up to 368 um, and therapy, in some cases of

period of therapy.

edema lasting for over 8 months, resulted in total resolu-
tion of macular fluid in OCT. In the chronic CME group,
only two out of 16 patients did not respond in the treat-
ment, while the majority of patients ended up with a good
anatomical and functional outcome. Given the self-limited
nature of Irvine Gass syndrome, the efficacy of the treat-
ment, especially in the chronic CME subgroup, strongly
supports the therapeutic potential of the drug in the dosage
used in this study.’ None of our patients reported any
adverse effect during the study.

Several modalities have been described for the man-
agement of postoperative CME. Steroids and NSAIDs are
used alone or in combination as eyedrops to resolve macu-
lar edema after cataract extraction. Steroids have also tried
in clinical practice by peribulbar or intravitreal injections.
However, steroids are known to increase the intraocular
pressure in a percentage of pa‘tients.22 Oral carbonic

anhydrase inhibitors are considered as a second-line alter-
native or complimentary to other drugs.** Finally, in some
cases surgical management can be considered including
vitrectomy and repositioning of intraocular lens.” In
a recent review study about the treatment of postoperative
macular edema, it is referred to the lack of evidence to
provide the optimum therapy for macular edema after
cataract surgery.”* Non-steroidal anti-inflammatory drugs,
however, represent the most commonly adopted drug cate-
gory, which has a benefit but still with no adequate evi-
dence compared to other treatments.”* NSAIDs block the
enzymes of cyclooxygenase (COX), reducing the produc-
tion of prostaglandins that play a key role in CME devel-
opment due to anterior segment inflammation after
cataract extraction.®”> These drugs represent useful alter-
native of steroids because they do not induce adverse
events such as an increase of intraocular pressure.
Nepafenac is deemed to have a better penetration of the
cornea compared to other NSAIDs, resulting in a better
bioavailability in the anterior chamber; this in combination
with the improved dosage facilitated with the 0.3% for-
mulation may lead in a more effective way of handling
intraocular inflammation.?® In our study, we used the drug
in a twice daily dose in an effort to reach therapeutic levels
adequate to treat established CME in patients operated on
for cataract extraction. Our results strongly indicate that
using nepafenac 0.3% twice daily in patients with acute or
chronic CME can improve their anatomic and functional
course with a dosage that permits good patient’s compli-
ance. In the majority of previous studies, NSAIDs are used
as eyedrops four times per day for the management of
macular edema for a long time period, something that
could have an impact on patient’s compliance.’®?’
Moreover, the lack of steroid related complications as
well as the improved safety profile of topical application
as compared to intravitreal injections represent additional
advantages of topical nepafenac treatment.

In this study there are limitations that should be men-
tioned. This was a non-controlled study and as a result our
findings were not compared to the natural course of the
disease. This is of obvious importance especially for the
acute CME cases, given their trend to be self-limited.
Fluorescein angiography was not performed to diagnose
Irvine Gass syndrome. However, OCT is considered
a valid tool for establishing the diagnosis of postsurgical
CME as it provides characteristic morphological changes in
the macula, including well-defined cysts with intraretinal
fluid (IRF) accumulation in the outer plexiform layer and
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subretinal fluid (SRF) associated with macular thickening.
Finally, the number of patients enrolled was small, necessi-
tating bigger studies in order to extract safer conclusions.

Conclusion

In conclusion nepafenac 0.3% twice daily was used success-
fully to treat patients who developed acute or chronic post-
operative CME after cataract extraction. Additional research
with a controlled study that will include a larger number of
patients would help to further confirm our results.
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