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Abstract: Purpose

To compare intraocular pressure (IOP) readings and postoperative inflammation
between 2 corticosteroid drops: difluprednate (DP) ophthalmic emulsion 0.05% and
prednisolone acetate (PA) 1.0% after uneventful cataract surgery.

Patients and methods

randomized, controlled study of 343 patients undergoing uneventful cataract surgery in
one eye. Randomization was used to allocate patients to either group: receive
prednisolone acetate 1% five times daily or difluprednate 0.05% four times daily for 14
days post surgery, then tapered over 14 days. Intraocular pressure was measured
preoperative, 1st day, 1st week, and one month postoperative. Also Ocular
inflammation was monitored in the form of anterior chamber (AC) flare, AC cells,
corneal edema and conjunctival congestion.

Results

No statistically significant difference in IOP between both groups was detected on
postoperative first day and after one month. Yet there was statistically significant
difference after first and second week of treatment with higher levels in the
difluprednate group. As for ocular inflammation all signs resolved by the end of a
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month postoperative with no significant difference between both groups.

Conclusion

There was significant increased intraocular pressure in the diflurpednate group than in
the prednisolone acetate group which might be attributed to the increased dosing and
duration of use of difluprednate.

Suggested Reviewers:

Opposed Reviewers:

Response to Reviewers: Revision made and IOP change written in percentage and significance was reported

Author Comments:

Powered by Editorial Manager® and ProduXion Manager® from Aries Systems Corporation



Complete manuscript title: Comparison of Difluprednate 0.05% 

versus Prednisolone Acetate 1% eye drops following uneventful 

cataract surgery 

 Running title: Difluprednate vs Prednisolone eye drops 

post cataract surgery 

 Full author name:   Islam Saad El Saman MD, PhD* 

Engy Mohamed Mostafa MD, PhD* 

Ahmed Gad Kamel MD, PhD* 

Osama Ali Mohammed MD, PhD* 

 Affiliation:  *Ophthalmology Department, Faculty of 

Medicine, Sohag University, Sohag, 82524 Egypt 

 Corresponding author: Isalm Saad El Saman 

 Postal address:  Ophthalmology Department, Sohag 

University, Nasr City, Sohag, Egypt. 82524 

 E-mail address: eslamsaad@med.sohag.edu.eg 

 Telephone number: +2/01212391940 

 Conflict of interest statement: The authors have no 

proprietary interests or conflicts of interest related to this 

submission. 

Click here to access/download;Manuscript;revised
manuscript.docx

http://www.editorialmanager.com/alliedacademies/download.aspx?id=123684&guid=33cadff8-4d7a-4c09-bb96-162eff9944d0&scheme=1
http://www.editorialmanager.com/alliedacademies/download.aspx?id=123684&guid=33cadff8-4d7a-4c09-bb96-162eff9944d0&scheme=1


 This submission has not been published anywhere 

previously and that it is not simultaneously being 

considered for any other publication.  

 No author has any  financial or proprietary interest in a 

product, method, or material mentioned in this manuscript 

 Disclosure of any funding received for this work: NONE 

Abstract 

Purpose: To compare intraocular pressure (IOP) readings and 

postoperative inflammation between 2 corticosteroid drops: 

difluprednate (DP) ophthalmic emulsion 0.05% and 

prednisolone acetate (PA) 1.0% after uneventful cataract 

surgery. 

Patients and methods: randomized, controlled study of 343 

patients undergoing uneventful cataract surgery in one eye. 

Randomization was used to allocate patients to either group: 

receive prednisolone acetate 1% five times daily or 

difluprednate 0.05% four times daily for 14 days post surgery, 

then tapered over 14 days. Intraocular pressure was measured 

preoperative, 1st day, 1st week, and one month postoperative. 

Also, ocular inflammation was monitored in the form of anterior 

chamber (AC) flare, AC cells, corneal edema and conjunctival 

congestion. 



Results: No statistically significant difference in IOP between 

both groups was detected on postoperative first day and after 

one month. Yet there was statistically significant difference after 

first and second week of treatment with higher levels in the 

difluprednate group. As for ocular inflammation all signs 

resolved by the end of a month postoperative with no significant 

difference between both groups. 

Conclusion: There was significant increased intraocular 

pressure in the difluprednate group than in the prednisolone 

acetate group which might be attributed to the increased dosing 

and duration of use of difluprednate. 

Keywords: Intraocular pressure, Difluprednate, Prednisolone 

acetate, steroid-induced ocular hypertension 

Introduction  

Topical ocular corticosteroids has been the main stay after 

intraocular surgery1 as they suppress ocular inflammation and 

help improve visual outcomes.2, 3 Postoperative inflammation is 

a natural result of tissue injury and corticosteroids acts by 

inhibiting the production of both leukotrienes and 

prostaglandins.4  

Despite their importance in management of inflammation and 

speeding up recovery, side effects are inevitable.5, 6 The most 

dreaded complication is increased intraocular pressure 

especially steroid responders  who constitute 5% of population.7 



 Prednisolone acetate 1% (PA) being the vastly used topical 

corticosteroid therapy. Yet PA 1% usually necessitates multiple 

applications especially in severe cases;8 which might increase 

noncompliance, leading to under achievement of therapeutic 

goals. 

Difluprednate ophthalmic emulsion 0.05% is a recently 

available topical ocular corticosteroid that was approved in 2008 

initially for treatment of inflammation and pain that develops 

with ocular surgery, and for management of endogenous 

anterior uveitis.9 Difluprednate is a prednisolone acetate 

derivative 10 that is strengthened by two fluorinations at carbons 

6 and 9 thus enhancing its potency, a butyrate group at carbon 

17 adding anti inflammatory activity, and an acetic acid group at 

carbon 21 to increase penetration.11 

Difluprednate 0.05% was reported to be effective at decreasing 

inflammation and pain in postoperative ocular surgery 

patients.12, 13  

This study aimed to detect whether difluprednate 0.05%  dosed 

four times daily is as effective as prednisolone acetate 1% dosed 

five times daily in patients undergoing uneventful cataract 

surgery (phacoemulsification). In addition to monitor IOP after 

both eye drops postoperatively.  

 

 



Patients and methods 

This is a prospective randomized case controlled study of 343 

patients undergoing phacoemulsification in Sohag University 

Hospital, Sohag, Egypt between January –June 2018. The study 

protocol was approved by the ethical committee of Sohag 

Faculty of Medicine with informed written consent being 

obtained from all patients. Exclusion criteria included: history of 

glaucoma or ocular hypertension in the study eye, previous 

history of steroid-related intraocular pressure (IOP) increase, or 

at the time of recruiting  had an IOP > 24 mmHg in the operated 

eye; previous ocular surgery; history of uveitis; intraoperative 

complications as posterior capsule rupture and diabetic patients. 

Patients were subjected to routine ophthalmological 

examination: visual acuity assessment, slit lamp examination, 

ICare tonometer was used for intraocular pressure measurement 

after being calibrated.  

Patients who met inclusion criteria were randomized in a 1:1 

ratio to receive either Prednisolone acetate or difluprednate.  All 

patients underwent phacoemulsification by a single surgeon 

(OA) with intraocular lens implantation. The 2 eye drops were 

initiated after surgery and continued for one month. The 

prescribed dose of PA was one drop 5 times daily for 15 days 

then tapered to twice daily on 3rd week then once on the 4th 

week. While DP was administered 4 times daily for 15 days then 



tapered to twice daily on 3rd week then once on the 4th week. 

Patients were instructed for self-administration.  

During follow up period, doses and method of administration of 

steroids drops were adjusted if the treating physician detected 

that treatment response was inadequate or hazardous at any time 

point. 

The primary outcome was the incidence of an increase in IOP 

higher than 6 mm Hg from the preoperative IOP or IOP higher 

than 21 mm Hg 1 month postoperatively. 

Ocular inflammation assessment included AC flare, AC cell 

count, bulbar conjunctival injection or ciliary injection, and 

corneal edema. Ocular inflammation grading criteria is listed in 

table 1. Control of ocular inflammation was achieved when AC 

cell grade of 0 (≤5 cells) and a flare grade of 0 (complete 

absence) were noted on day 14 postoperative.  

Follow-up visits were every week for 4 weeks. The study was in 

compliance with the tenets of the Helsinki's Declaration, and 

informed consent was obtained from all study patients. 

Table 1.14 Ocular inflammation diagnostic criteria 

AC cell count Grade 0 ≤5 cells 

Grade 1 6–15 cells 

Grade 2 16–25 cells 

Grade 3 26–50 cells 

Grade 4 >50 cells 

AC flare 

 

Grade 0 Complete absence 

Grade 1 Very slight 



Grade 2 Moderate 

Grade 3 Marked 

Grade 4 Intense 

Bulbar conjunctival 

injection, ciliary 

injection, corneal 

edema 

Grade 0 Absent 

Grade 1 Mild 

Grade 2 Moderate 

Grade 3 Severe 

 

  

Statistical analysis 

Descriptive statistics was used for characteristics of both groups. 

Differences between the 2 groups were assessed with sample t 

tests and chi-square or Fisher exact tests for person-based 

measures. Statistical Analysis Software version (SPSS) 9.4 was 

used for all statistical analyses. 

Results 

This prospective randomized study included 343 patients (178 

males and 165 females) with a mean age of 48±7.3 years (range: 

42-65). The PA group included 169 eyes while DP group 

included 174 eyes. There was no statistically significant 

difference between both groups as regards age, sex and 

preoperative IOP. (Table 2)  

Table 2. Demographics of PA and DP group 

 Prednisolone 

acetate group 

(n=169 ) 

Difluprednate 

group  

(n=174 ) 

P value 



Age (yrs) 

Mean±SD (range) 

47±6.6  

(42-62) 

48±5.3 

(41-65) 

0.09 

Sex (M/F) 89/80 89/85  

Preoperative IOP 

(mmHg) 

Mean±SD (range) 

12±3.6 

(11-16) 

13±3.1 

(11-15) 

0.23 

 

 

Table 3. IOP measurement over the follow up period 

 

Prednisonlone 

acetate group 

(n=169 ) 

Difluprednate 

group (n=174 ) 
P value 

Postoperative 1st 

day 
14.2±3.8 14.5±5.1 0.33 

Postoperative 1st 

week 
15.8±4.5 16.5±5.5 0.03 

Postoperative 2nd 

week 
15.2±4.6 15.7±5.4 0.043 

Postoperative 3rd 

week 
14.9±4.8 15.1±5 0.094 

Postoperative one 

month 
14.6±3.9 14.9±4.4 0.26 

 

 

 

There was no statistically significant difference in IOP between 

both groups on postoperative first day and after one month. Yet 
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there was statistically significant difference after first and 

second week of treatment (Table 3).  The total number of 

patients in PA and DP group who showed significant change in 

IOP was: 7 (4.14%) and 14 (8%) patients respectively which 

was statistically significantly different. On 1st week follow up 

of both groups, 4 eyes (2.4%) in the PA group and 7 eyes (4%) 

in the DP group showed a 6mmHg increase in IOP higher than 

preoperatively. The IOP increase percentage in the first week in 

the PA and DP group was 10% and 12% respectively which 

showed significant difference (p=0.05). On the other hand, 2 

eyes (1.2%) in the PA group and 5 eyes (2.9%) in the DP group 

had an IOP increase higher than 21 mm Hg. In cases of increase 

IOP 26 mmHg and below, the steroid eye drops were stopped 

and substituted with NSAID eye drops twice daily and followed 

day after day until stabilization of IOP. Three eyes developed 

increase IOP >30mmHg; one eye in PA group and 2 in DP 

group: anti-glaucoma eye drop was added (dorzolamide and 

timolol 0.5% combination) twice daily until IOP was 

normalized. None of these patients developed permanent 

glaucomatous optic neuropathy. 

As for the ocular inflammation follow up data, it is represented 

in table 4 with no statistical difference at the end of the follow 

up month up between both groups. Yet the resolution of signs of 

ocular inflammation was faster in the PA group after one week 

of treatment.  



 

Table 4. Postoperative ocular inflammation follow up 

 Postop 1st day Postop 1st 

week 

Postop 4th 

week 

 PA 

group 

DP 

group 

PA 

gro

up 

DP 

group 

PA 

group 

DP 

group 

AC cell 

count 

Grade 0  

Grade 1  

Grade 2  

Grade 3  

Grade 4  

130 

33 

6 

0 

0 

125 

40 

9 

0 

0 

160 

9 

0 

0 

0 

160 

12 

2 

0 

0 

169 

0 

0 

0 

0 

173 

1 

0 

0 

0 

AC flare 

 

Grade 0  

Grade 1  

Grade 2  

Grade 3  

Grade 4  

133 

28 

8 

0 

0 

109 

50 

11 

0 

0 

155 

14 

0 

0 

0 

152 

20 

2 

0 

0 

169 

0 

0 

0 

0 

170 

4 

0 

0 

0 

Bulbar 

conjunctiva

l injection, 

ciliary 

injection, 

corneal 

edema 

Grade 0  

Grade 1  

Grade 2  

Grade 3  

140 

26 

3 

0 

 

139 

30 

5 

0 

155 

14 

0 

0 

154 

20 

0 

0 

 

169 

0 

0 

0 

 

171 

3 

0 

0 

 

 

Discussion 

In our comparative study, we aimed to report corticosteroid 

induced glaucoma and persistence of post operative 

inflammation after the use of one of two eye drops which are: 

the most commonly used Prednisolone Acetate 1% and the 

newer Difluprednate 0.05% eye drop. Difluprednate ophthalmic 

emulsion 0.05% (DFBA) (Diflustero, Orchidia, Egypt) is a 

recent medication used in the treatment of postoperative 

inflammation.15 It was FDA approved in July 2008 for the 

treatment of inflammation and pain post ocular surgery. DFBA 

is different from PA in its chemical structure  which allows 56 

times increased receptor-binding affinity to glucocorticoid 



receptors ,10 resulting in increased anti-inflammatory capacity, 

and increased tissue penetration.11 

Corticosteroid-induced ocular hypertension has multiple 

definitions. Becker16 used an IOP of 31mmHg as the cutoff 

value for stopping the use of betamethasone. While Armaly17 

classified IOP steroid response increase into 3 groups: low (≤5 

mm Hg), intermediate (6 to 15 mm Hg), and high (≥16 mm Hg) 

with 6 mm Hg as the lower limit of a clinically significant 

response. On the other hand, Stewart et al18 proposed a 

significant would be ≥10 mm Hg. In our study difluprednate 

group showed greater number of eyes with increased IOP either 

6mmHg above the preoperative pressure or even eyes above 30 

mmHg. In 2014,  Jeng et al.19 carried out  a retrospective review 

of treatments after vitroretinal surgeries and found that eyes that 

received difluprednate were at an higher risk of developing a 

clinically significant increase in IOP than eyes receiving with 

prednisolone acetate. 

Patients who have an excessive amount of postoperative 

inflammation would benefit more from difluprednate use.20 In 

1990, Eisen et al21 reported that less complicated dosing 

regimens result in better adherence. Yet the difluprednate group 

did not show superior results to the prednisolone group. In 

ophthalmologic clinical practice, DFBA has been shown to be 

effective in reducing postoperative inflammation and decreasing 

corneal edema and retinal thickness.13-15, 22 However, reports 



have shown an increase in IOP when used after ophthalmologic 

surgery.19, 23, 24 

There is an ongoing debate as to what is the most effective 

postoperative treatment after cataract surgery. Kessel et al25 

compared the use of non steroidal anti-inflammatory drugs 

(NSAIDs) with the use of topical steroids in patients who had 

uneventful cataract surgery. They reported that topical NSAIDs 

were more effective in decreasing inflammation and 

postoperative cystoid macular edema with no differences in side 

events or visual results. 

In addition, difluprednate was shown to have increased 

bioavailability and dose uniformity owing to the emulsion form 

rather than a suspension.12 So the main benefit of difluprednate, 

would be frequent dosing with superior dose uniformity. 13 

Our results showed that there was a significantly greater 

incidence of corticosteroid-induced IOP response in eyes 

receiving difluprednate than eyes treated with prednisolone 

acetate for postoperative inflammation after cataract surgery. 
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