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ABSTRACT  
 

Purpose: To compare the long-term effect of Ozurdex implant (Allergan Inc., Irvine, California, 
USA)) in patients with persistent non tractionl diabetic macular edema versus ranibizumab intravitreal 
injection (Lucentis; Novartis Pharma AG, Basel, Switzerland). Setting: This study was conducted in 
Nour- EL–Hayaha Eye Center (Cairo). Design: A prospective randomized clinical comparative study. 
Methods:  30 eyes were divided into two randomized groups, 15 right eyes were received intravitreal 
Ozurdex implant 0.7mg (group1) and 15 left eyes were received intravitreal lucentis injection 
0.5mg/0.05 ml (group2). The numbers of subjects to be studied were determined by statistic study 
evaluation. The data to be collected will include patient age, sex, visual acuity, diagnosis, best corrected 
visual acuity (BCVA), macular thickening and the intraocular pressure at 1,3 and 6 months after 
injection. Repeated injections were given in both groups when needed. Main Outcome Measures: 
Primary outcome measure was resolution of macular edema one month after injection as measured by 
decrease in central macular thickness (CMT). Secondary outcome was change in visualacuity1, 3and 
6months after injection. Results: Thirty eyes of 15 patients (10 men, 5 women; mean age 56.2 ± 13.0 
years) were included for analysis. At 1 month, mean BCVA, CMT. The mean baseline BCVA was 
0.62± 0.32 logMAR in group 1 and 0.53 ± 0.21 logMAR in group 2. The mean baseline CMT was 466 
± 150 mm and 426 ± 144 mm for Group 1 and 2, respectively. The mean estimated period from symptom 
onset to the baseline Ozurdex implant was 11.3 ± 0.2 weeks in group 1 and 12.1 ± 0.3 weeks in Group 
2.At 1 month after the baseline implant, an improvement in BCVA levels was detected. 
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Introduction  

 
Refractory diabetic macular oedema (DME) was defined as persistent cystoid macular oedema 

with foveal thickness (FT) more than 250µ and intraretinal cystic changes revealed by optical coherence 
tomography (OCT), lasting for at least 90 days after initiation of treatment ( Al Zamil ,W.M.,2015). 

Dexamethasone implant (Ozurdex, Allergan Inc, Irvine, CA) is a free-floating device consisting 
of a biodegradable polymer matrix that provides sustained release of corticosteroid as it hydrolyzes to 
carbon dioxide and water. Ozurdex is able to release medication for up to 6 months and has been shown 
to have similar pharmacokinetic profiles in vitrectomized and non vitrectomized eyes. Because the 
implant undergoes complete dissolution within the vitreous cavity, it may also have distinct advantages 
over other sustained-release steroid implants using fluocinolone acetonide which contain non-
biodegradable components that remain in the eye, and may require surgical removal. Ozurdex is 
currently approved for a number of retinal conditions as retinal vein occlusion (RVO), noninfectious 
posterior uveitis, and diabetic macular edema (DME) (Zhenc, et al., 2016). The dexamethasone implant 
releases the drug by diffusion in a biphasic manner, with higher doses for up to 6 weeks followed by 
lower doses for up to 6 months. Copolymer lactic acid and glycolic acid is biocompatible, and it is 
metabolized into carbon dioxide and water inside the eye. Thus, sequential implants can be placed 
without the need for surgical removal (Coma, et al., 2013). 
 
Patients and Methods: 

 
Measurement of logarithm of the minimum angle of resolution BCVA, intraocular pressures 

(IOPs) was measured using Goldman applanation tonometry. Cataracts were graded using Age-Related 
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Eye Disease Study photographic standards. Central macular thickness (CMT) was measured from the 
central 1-mm-subfield from spectral-domain ocular coherence tomography images (Cirrus; Zeiss). 
There were 5 post-operative follow-up visits within 6 months: 1st day, 1st week, and 1st month, 3 and 6 
months postoperatively. At each of these visits, they underwent dilated fundal examination, 
measurement of logarithm of the minimum angle of resolution BCVA, IOP, and cataract. Significant 
elevation of IOP was defined as an increase of more than 5 mmHg compared with the baseline level. 
Significant progression of cataract was defined as an increase of more than 2 Age-Related Eye Disease 
Study grades. Written informed consent was obtained from all patients. A comparative, randomized, 
prospective, interventional case series of 15 patients presenting with persistent bilateral DME, a BCVA 
of 6/9 to 6/60, and persistent DME involving the center of the fovea 3 or more months after one or more 
treatments for focal or grid macular laser photocoagulation with good systemic control. 

Exclusion criteria included, elevated intraocular pressure (IOP), and vitreoretinal pathology such 
as epiretinal membrane or vitreomacular traction in the study eye, which could prevent improvement in 
visual acuity, a difference in the BCVA between both eyes of more than one line or a CMT difference 
of more than 50 μm, a history of corticosteroid-responsive IOP increase, cataract extraction or other 
intraocular surgery or injection within 3 months and any other laser treatment within 1 month (including 
YAG laser capsulotomy), and any other ocular disease or systemic steroid use. At baseline, eyes were 
randomized into right eyes that received intravitreal 0.7 mg Ozurdex implant and left eyes that received 
intravitreal ranibizumab (Lucentis, Genentech Inc., South San Francisco, California, USA) 0.5 mg/0.05 
ml injections. Patients received further identical doses of ozurdex implant in the right eye or IV lucentis 
in the left eye if BCVA was less than 6/24 or CMT was more than 250 μm. 
 
Surgical Procedure: 

 
In all patients, the eye was prepared in the standard manner, using 5% povidone /iodine and topical 

antibiotics. A single-use applicator with a 22-gauge needle was used to place a dexamethasone implant 
in the vitreous chamber through a self-sealing scleral injection. All injections were performed in the 
operating room; the cap is removed carefully from the applicator. The safety tab is pulled straight off 
the applicator without twisting or flexing it. The long axis of the applicator is held parallel to the limbus, 
and the sclera is engaged at an oblique angle with the bevel of the needle up to create a shelved scleral 
path, 4 mm away from limbus. The needle-tip is advanced within the sclera for about 1 mm, then 
redirected towards the center of the eye and advanced until the penetration of sclera is completed and 
the vitreous cavity is entered. The needle should not be advanced past the point where the sleeve touches 
the conjunctiva. The actuator button is slowly depressed until an audible click is noted. Before 
withdrawing the applicator from the eye, one should ensure that the actuator button is fully depressed 
and has locked flush with the applicator surface. The needle is removed in the same direction while 
entering the vitreous cavity. The fundus is examined carefully. Following the injection, IOP and retinal 
artery perfusion were assessed, and patients were instructed to use topical antibiotics for 5 days.  
 
Statistical Analysis: 

 
Statistical calculations were performed using the Statistical Package for Social Sciences (version 

20.0; SPSS Inc., Chicago, IL). Mean changes from baseline FT and BCVA (converted to the logarithm 
of the minimum angle of resolution (logMAR) were analyzed using paired t-tests. A 2-tailed test with 
a level of 0.05 was used for all comparisons.  
 
Results 

 
Data retrieved were classified as preoperative, intraoperative and postoperative.  The age of 

patients in the group1 ranged from 48 years to 71 years with mean age 61.2 years. The group included 
7 males (46.7%) and 8 females (53.3%), 4 patients (26.6%) were suffering from non-insulin dependent 
diabetes, 3 patients (20%) were suffering from hypertension and 1 patient (6.6%) was diabetic and 
hypertensive. Seven patients (46.6%) had no chronic disease, visual acuity ranged from 6/24to 6/9, with 
median visual acuity 6/60, the IOP ranged from 11 - 18 mmHg with mean IOP 15.3 mmHg, 5 patients 
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(33.3%) were already suffering from visually insignificant cataract and 3 patients (20%) were 
pseudophakic. 

The mean baseline(table 1,2) BCVA was 0.62± 0.32 logMAR, and the mean baseline CMT was 
466 ± 150 (fig1) mm and the mean estimated period from symptom onset to the baseline Ozurdex 
implant was 11.3 ± 0.2 weeks in group 1.The age of patients in the group 2 ranged from 52 years to 67 
years with mean age 60.9 years. The group included 10 males (66.6%) and 5 females (33.3%), 6 patients 
(40%) were suffering from non-insulin dependent diabetes, 2 patients (13.3%) were suffering from 
hypertension and 2 patients (13.3%) were suffering from both. Five patients (33.3%) had no chronic 
disease, visual acuity ranged from 6/60 to 6/12, with median visual acuity 6/60, the IOP ranged from 
14 mmHg to 19 mmHg with mean IOP 15.9 mmHg. 6 patients (40%) were already suffering from 
visually insignificant cataract and 5 patients (33.3%) were pseudophakic. The range of the duration of 
diabetes mellitus in both groups mellitus (years) in type I (15- 28) and mean ±SD 18.7±6.183 (P 0.261) 
and the range in Type II (10.0 - 40.0) and mean ±SD 18.500 ± 8.91 (P0.301).Distribution of the study 
group according to the type of diabetes mellitus, where type I (10 eyes 33.30%) and Type II (20 eyes 
66.70%).Systemic control of diabetes mellitus was good as assessed by FBS/PPBS and HbA1c. 

 
Table 1: Descriptive Statistics for visual acuity group (1). 

Visual Acuity group ( 1) Preoperative 
1 Month 

Postoperative 
 

6/60 
No. 3 2 
%  20.0% 13.3% 

6/36 
No. 4 5 
%  26.6% 33.3% 

6/24 
No. 2 4 
%  6.7% 26.6% 

6/18                 No. 
                         %  

1 
6.60% 

1s 
6.60% 

6/12 
No. 2 1 
%  13.3% 6.60% 

6/9 
No. 3 2 
%  20.0% 13.3% 

Total No. 15 15 
%  100.0% 100.0% 

 
Table 2: Descriptive Statistics for visual acuity (group 2). 

Visual Acuity (20 G group) Preoperative 
1 Month 

Postoperative 
 

6/60 
No. 2 3 
%  13.3% 0.0% 

6/36 
No. 3 3 
%  20.0% 13.3% 

6/24 
No. 3 2 
%  6.7% 6.7% 

         6/18                  No. 
                         %  

3 
6.7% 

0 
6.7% 

6/12 
No. 1 4 
%  .0% 13.3% 

6/9 
No. 3 3 
%  20.0% 6.7% 

Total 
 

No. 15 15 
%  100.0% 100.0% 

 
The mean baseline BCVA was in group 2 (table 2)0.53 ± 0.21 logMAR, and the mean baseline 

CMT (fig2) was 426 ± 144 mm and the mean estimated period from symptom onset to the baseline 12.1 
± 0.3 weeks in group 2.  
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Fig. 1: Pre and post-operative   injection of ozurdex 

v  

Fig. 2: Pre and post-operative injection of lucentis 
 

At 1 month after the baseline implant, an improvement in BCVA levels was detected. Compared 
with pre injection measurements, mean BCVA improved to 0.46 ± 0.30 logMAR for eyes in group 1, 
and to 0.45 ± 0.17 logMAR for eyes in group 2 which was statistically significant (P < 0.05).In parallel 
with the visual acuity improvement, foveal thickness was decreased significantly to 290 ± 67 mm in 
eyes in group 1 and to 295 ± 45 mm in group 2.In group (1) six eyes (40.0%), there was a two-line 
improvement, and four eyes (26.66%) showed a three-line improvement, one eye (6.66%) showed one 
line loss. This improvement in BCVA started at 30 days and was maximum after 60 days. Two implants 
were required in 7 eyes (46.66%), three implants were required in two eyes (13.33%) and four injections 
were required in one eye (6.66%). The mean number of injections was 1.8 (range, 1-3) over 1 year. In 
group (2), six eyes (40.0%), there was a two-line improvement and one eyes (6.66%) showed a three-
line improvement, one eye (6.66%) showed one line loss. This improvement in BCVA started at 20 
days and was maximum at 40-70 days. The mean number of injections was 5 (range, 4-8) over 1 year, 
and all eyes needed four or more injections. 

In the Ozurdex group and 10 eyes (66.6%) showed absence of leakage in fundus fluorescein 
angiography while in the group (2), 9 eyes (60%) showed absence of leakage at both the 6- and the 12-
month follow-up.   

Among both groups, there was a statistically significant difference in the frequency of injection 
(P < 0.05), but no statistically significant differences in the improvement of BCVA or CMT or FFA 
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leakage between both groups after 6 month of follow-up (P > 0.05) .The percentage of patients who 
developed ocular hyper tension in group (1) (OHT) over follow up period (IOP more than 25 mmHg or 
an increase of 10 mmHg compared with baseline IOP) was 25.1% (n = 110). Ocular hypertension of 
more than 25 mmHg occurred in 20% of cases. The IOP reached a peak at 2-3 weeks and decreased 
with topical anti glaucoma eye drops with no needs for glaucoma surgery. 4 eyes (26.6%) were found 
to have unilateral IOP >25 mmHg or increase of 10 mmHg compared with base line IOP, the difference 
in pressure elevation between the 2 eyes after the first injection was 3 mmHg, no large difference in 
pressure elevation between the both eyes was found during the follow up period one eye was a low 
response and the fellow eye was a high response. While In the group 2, there was no OHT. 
Over 6 months, cataract progression occurred in 5 eyes (33.3%) that received Ozurdex implant 
injections and 5 eyes (33.3 %) of the group 2 treated eyes, so no difference between both groups. The 
patients in group 1 and 2 underwent phacoemulsification after the follow-up period, and the mean period 
of time between the Ozurdex implant and the procedure was 21.3 ± 18.7 weeks’ and 23.1±19.3 weeks 
in the second group. Transient subconjunctival hemorrhage occurred at the injection site in all eyes in 
both groups but in group 1 patients also reported persistence floaters for two weeks. Transient 
conjunctival hyperemia, eye pain, and anterior chamber cell and flare were recorded in both groups. No 
endophthalmitis, vitreous haemorrhage. No neovascularization at the disc, retina, angle, or iris was 
found in any patients. No retinal detachment or any other complications were encountered in this study. 
Remnants of the intravitreal implant were not observed in any of the patients at the end of the follow-
up. 
 
Discussion 

 
Dexamethasone implant has received approval from the Food and Drug Administration for the 

treatment of macular edema secondary to RVO in June 2009. However, its use in clinical practice 
remains largely overshadowed by anti-VEGF agents, particularly the off-label drug bevacizumab. 
According to Preferences and Trends (PAT) 2013 survey released by the American Society of Retina 
Specialists, only 0.5% to 2% of member retina specialists recommended the use of triamcinolone 
acetonide (TA) or dexamethasone (DEX) as initial therapy for CME secondary to RVO compared with 
more than 90% of members preferring anti-VEGF agents, bevacizumab being the most popular. (Coma, 
et al.,2013). 

Improved BCVA and CMT with a short follow-up interval after initiation of DEX in RVO-related 
CME that is resistant to bevacizumab. This study showed statistically significant improvements in 
BCVA and CMT in the short term after initiation of DEX. The improvement in CMT was stable, but 
the improvement in BCVA was temporary, losing significance after the first 12 weeks. Although CMT 
improved in both steroid groups, there was no statistically significant difference between the steroid 
groups in terms of BCVA and CMT improvements(Sharareh, et al.,2013)..The continuous release of 
medication maintains a consistent level of the drug within the eye over an extended period, eliminating 
the need for monthly or bimonthly injections, as might be necessary with intravitreal anti-VEGF 
agents (Moritera et al.,1991, Fialho, etal.,2006.and Chang- etal., 2011 ).This analysis of data from 2 
prospective randomized clinical comparative studies in 15 patients with resistant bilateral DME, eyes 
randomized into right eyes received Ozurdex 0.7 mg and left eyes received IV Lucentis injection 
0.5mg/0.05 ml. 

The decrease in CMT was highly significant in both groups (P < 0.001). The mean baseline CMT 
was 466 ± 150 mm and 426 ± 144 mm for group 1 and 2, respectively (fig3).  

The mean estimated period from symptom onset to the baseline Ozurdex implant was 11.3 ± 0.2 
weeks in group 1 and 12.1 ± 0.3 weeks in group 2. At 1 month after the baseline implant, an 
improvement in BCVA levels was detected. Compared with pre injection measurements, mean BCVA 
improved to 0.46 ± 0.30 logMAR for eyes in Group 1, and to 0.45 ± 0.17 logMAR for eyes in group 2 
which was statistically significant (P < 0.05).In parallel with the visual acuity improvement, foveal 
thickness was decreased significantly to 290 ± 67 mm in eyes in group 1 and to 295 ± 45 mm in group 
2. 

In the Ozurdex group and 10 eyes (66.6%) showed absence of leakage in fundus fluorescein 
angiography while in the group 2, 9eyes (60%) showed absence of leakage at both the 6 and the 12month 
follow-up.   
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Among both groups, there was a statistically significant difference in the frequency of injection (P < 
0.05), but no statistically significant differences in the improvement of BCVA or CMT or FFA leakage 
between both groups after 6 months of follow-up (P > 0.05). This study was in agreement with 
other(Chang- et al., 2011, Salman, 2013,and Arevalo, et al., 2009). The mean improvement in BCVA 
was statistically significant in both groups (P < 0.05) This was in agreement with other studies on both 
groups Lowder, etal.,2011and Haller et al., 2010. 

 

 
 

Fig. 3: CMT at 3 month follow up between both groups 
 

In our study, it was observed that 4 patient administered Ozurdex developed elevated IOP requiring 
therapeutic intervention. While in the group 2, there was no OHT. This study was agreement with other 
studies(Chaudhary, et al., 2016 and Sejpal, 2013). 

Increases in IOP were most commonly observed in study eyes at visits 60 days after treatment with 
DEX implant. In the retreated DEX 0.7 group, an IOP increase of ≥10 mmHg from baseline was seen 
in 12.6% of study eyes at 60 days after the first DEX implant injection and 15.4% of study eyes at 60 
days after the second DEX implant injection. Overall, 32.8% of study eyes in the retreated DEX 0.7 
group had at least a 10-mmHg increase in IOP from baseline at some point in the 12-month study(Sejpal, 
2013). 

The rate of OHT (IOP ≥25 mmHg or increase ≥10 mmHg compared with baseline IOP) in our 
case series was 28.5% and the use of pressure-lowering eye drops was required in 31% of cases. These 
values are comparable to those described in pivotal studies and in real-life clinical practice(Malces, et 
al.,2016).  

During the study, cataract (subcapsular, cortical, or nuclear) were reported in 29.8% (90/302) of 
phakic study eyes in the retreated DEX 0.7 group, 19.8% (56/283) of phakic study eyes in the retreated 
DEX 0.35/0.7 group, and 10.5% (31/296) of phakic study eyes in the delayed-treatment group 
(P˂0.001). The 12-month incidence of cataract in phakic study eyes in the single treatment DEX implant 
0.7 mg (Haller, et al., 2010). .This study was agreement with our study where cataract progression 
occurred in 5 eyes (33.3%) that received Ozurdex implant injections versus 5 (33.3%) of the group 2 
treated eyes, and the difference was statistically not significant (P > 0.05).There were no additional 
adverse events with the inclusion of all eyes in our safety analysis. Our data suggest that the DEX 
implant can be a safe and effective treatment for bilateral resistant macular edema resistant to standard 
local therapy this study was agreement with other study reported by others, (Chang et al., 2011 and 
Mulvahilletal., 2014).  
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Conclusion 
 
The burden of injections was significantly greater with Lucentis .. Elevated IOP in the DEX-

implant group could largely be managed with topical therapy. Therefore, the DEX-implant could be 
considered a second-line treatment option in phakic patients with DME, whereas potentially a first-line 
treatment option in pseudophakic patients. 
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