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Presentation Time: 11:00 AM–12:45 PM
Increase of Choroidal Thickness in Clinically Significant 
Pseudophakic Cystoid Edema
Dinah Zur1, 2, Shai Cohen2, Matias Iglicki3, Michaella Goldstein1, 2, 
Efrat Fleissig1, 2. 1Ophthalmology Division, Tel Aviv Sourasky 
Medical Center, Tel Aviv, Israel; 2Sackler Faculty of Medicine, 
Tel Aviv University, Tel Aviv, Israel; 3University of Buenos Aires, 
Buenos Aires, Argentina.
Purpose: Inflammatory processes play a major role in the 
pathogenesis of pseudophakic cystoid macular edema (PCME). 
Choroidal thickness (CT) has been shown to be increased in non-
infectious uveitis, using enhanced depth imaging optical coherence 
tomography (EDI-OCT). We performed a retrospective, observational 
clinical study to investigate the change in CT in eyes with PCME 
during the acute phase and following resolution of the edema.
Methods: Patients’ records were reviewed for cases of clinically 
significant PCME after phacoemulsification and implantation of an 
intraocular lens. Other previous ocular history or surgery, myopic 
refractive disorder exceeding -6.0 diopters, axial length >25.5 and 
difference in axial lengths between the eyes > 0.5mm were exclusion 
criteria. CT was measured using EDI-OCT (Spectralis; Heidelberg 
Engineering) beneath the fovea and on horizontal and vertical scans 
1.5 mm nasal, temporal, inferior, and superior each from the center of 
the fovea. Measurements were taken at time of diagnosis of PCME in 
both eyes and again after resolution of edema in the affected eye.
Statistic analysis was performed using paired T-test and Pearson 
Correlation.
Results: Thirty-four eyes of 34 patients with clinically significant 
PCME were included (18 male, 16 female; mean age±SD, 76±9 
years). Mean visual acuity±SD was 0.4±0.2 at time of PCME 
diagnosis and 0.7±0.2 after CME resolution (p<0.001). Mean 
subfoveal CT±SD for the affected eye was 258±83 microns at 
baseline and decreased to 215±79 microns (p<0.001). Mean 
subfoveal CT in the fellow eye measured 194±77 microns which 
was significantly lower than in the affected eye at baseline and after 
CME resolution (p<0.001and p=0.011, respectively). CT decreased 
significantly in all quadrants after CME resolution (p<0.01). 
Compared to the fellow eye, CT was higher in three quadrants at time 
of PCME (p<0.03) except for the inferior quadrant (p=0.08).
Conclusions: Choroidal thickness is increased in eyes with PCME 
and decreases following edema resolution. Anterior inflammation 
may directly affect choroidal thickness. These findings strengthen the 
hypothesis of an inflammatory pathogenesis in PCME.
Commercial Relationships: Dinah Zur; Shai Cohen, None; 
Matias Iglicki, None; Michaella Goldstein, None; Efrat Fleissig, 
None

Program Number: 4617 Poster Board Number: B0490
Presentation Time: 11:00 AM–12:45 PM
Posterior Sub-Tenon’s Kenalog Injection as an Adjunct to 
Intravitreal Anti-Vascular Endothelial Growth Factor in 
Refractory Cystoid Macular Edema from Retinal Vein Occlusion
Evan Berger, Kapil Kapoor. Ophthalmology, Eastern Virginia 
Medical School, Norfolk, VA.
Purpose: The standard of care for the treatment of retinal vein 
occlusion (RVO) with cystoid macular edema (CME) is serial 

treatment with intravitreal anti-vascular endothelial growth factor 
(anti-VEGF). While most patients respond to this, some have 
refractory CME requiring combination treatment with dexamethasone 
intravitreal implant (Ozurdex). The purpose of this study was to 
evaluate the safety and efficacy of posterior sub-Tenon’s kenalog 
(PSTK) injection as an adjunctive treatment to intravitreal anti-VEGF 
in refractory CME from RVO.
Methods: A single center, multiple physician, IRB-approved 
retrospective chart review was done of all patients with RVO from 
October 2013 to October 2016. Inclusion criteria were patients 
with branch retinal vein occlusion (BRVO) or central retinal vein 
occlusion (CRVO) and refractory CME on serial intravitreal anti-
VEGF. Patients with known glaucoma or posterior subcapsular 
cataract (PSC) were excluded. Outcome measures included pre- and 
post-PSTK central macular thickness (CMT), best corrected visual 
acuity (BCVA), and anti-VEGF injection interval. A t-test was used to 
analyze the data.
Results: Ten patients (mean age 71.6 years, 70% male, 30% female) 
with RVO (8 BRVO, 2 CRVO) met the criteria for the study. Mean 
pre-PSTK CMT was 379 microns and mean post-PSTK CMT was 
304 microns (p=0.014). Mean pre-PSTK BCVA was logMAR 0.39 
and mean post-PSTK BCVA was logMAR 0.266 (p=0.10). Mean 
extension of anti-VEGF injection interval was 14.2 days. There were 
zero cases of endophthalmitis or other significant adverse reactions. 
One patient developed PSC and two patients developed intraocular 
pressure rises that were treated effectively with single-drop therapy.
Conclusions: In this study PSTK reduced CME with statistical 
significance, showed a trend toward improved BCVA, and extended 
the anti-VEGF injection interval by greater than 2 weeks, in the 
setting of a reasonable safety profile. The modest trend in BCVA 
improvement was not statistically significant but this is to be 
expected with chronic and refractory CME. The anatomic markers 
of fluid resolution are a greater indication of its treatment efficacy. 
PSTK is also an extremely cost-effective treatment compared to other 
existing combination treatments for RVO and should be considered as 
a useful adjunct in the management of refractory cases.
Commercial Relationships: Evan Berger, None; Kapil Kapoor, 
None
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Optical Coherence Tomography (OCT) Characteristics of 
Pseudophakic Cystoid Macular Edema (PCME) and their 
Correlation with Visual Acuity
Greg Budoff1, 2, Timothy Peiris3, Reda Issa1, Suqin Guo1, 
Albert S. Khouri1, Mohammad Dastjerdi1, Amir Cohen1, 
Marco A. Zarbin1, Neelakshi Bhagat1. 1Institute of Ophthalmology 
and Visual Science, Rutgers - New Jersey Medical School, Newark, 
NJ; 2Dept of Medicine, Englewood Hospital and Medical Center, 
Englewood, NJ; 3Rutgers - New Jersey Medical School, Newark, NJ.
Purpose: To evaluate the relationship between various OCT 
characteristics of PCME and the best-corrected visual acuity (BCVA).
Methods: A retrospective chart series of all patients who developed 
PCME within six months of cataract surgery as documented on 
the FastMAC 25-slice OCT scan on Spectralis® (Heidelberg 
Engineering, Heidelberg, GE). Exclusion criteria included prior 
history of macular edema, uveitis, or retinal surgery. Data recorded 
were logMAR BCVA at the time of diagnosis and various OCT 
characteristics within a 1mm2 area centered at the fovea including 
location of cysts, presence of subretinal fluid (SRF), structural 
integrity of both the external limiting membrane (ELM) and ellipsoid 
zone (EZ), central foveal thickness (CFT), and central subfield 
thickness (CST).
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Results: 19 eyes of 18 patients were included in this study. Cysts in 
only outer retinal layers were seen in 26.3% of eyes (mean BCVA 
0.42 ± 0.16), 15.8% of eyes had cysts only in inner retinal layers 
(mean BCVA 0.93 ± 0.29), and 57.9% of eyes had cysts in both 
inner and outer retinal layers (mean BCVA 0.47 ± 0.28). There was a 
statistically significant difference in BCVA between eyes with cysts 
in only outer retinal layers vs. eyes with cysts in only inner retinal 
layers (p=0.02).
ELM was noted to be intact with no disruptions in 31.6% of eyes 
(mean BCVA 0.35 ± 0.17) while 68.4% of eyes had at least one 
disruption (mean BCVA was 0.61 ± 0.31). 26.3% of eyes had a 
continuous EZ (mean BCVA was 0.30 ± 0.13) while 73.7% of eyes 
had some disruption (mean BCVA was 0.61 ± 0.30). Only one eye 
had SRF across all five slices and the BCVA was 1.00. 42.1% of eyes 
had SRF at the central foveal slice (mean BCVA 0.69 ± 0.23) while 
57.9% of eyes had no SRF (mean BCVA 0.41 ± 0.30). 31.6% of eyes 
had CFT>CST (mean BCVA was 0.73 ± 0.31) while the remaining 
68.4% had mean BCVA 0.43 ± 0.26. The difference in BCVA was 
statistically significant between eyes with continuous and disrupted 
ELMs (p=0.01) and EZs (p=0.02), presence and absence of SRF 
(p=0.04), and CFT>CST and CST>CFT (p=0.04).
Conclusions: In eyes with PCME, there may be a correlation 
between BCVA and various anatomic characteristics observed on 
OCT. Eyes with inner retinal cysts were seen to have worse vision 
than those with cysts in outer layers. Two-thirds of PCME eyes had 
disruption of ELM and EZ and had worse VA than those that had no 
disruption.
Commercial Relationships: Greg Budoff, None; Timothy Peiris, 
None; Reda Issa, None; Suqin Guo, None; Albert S. Khouri, 
None; Mohammad Dastjerdi, None; Amir Cohen, None; 
Marco A. Zarbin, Novartis Pharma AG (C), Coherus Biosciences 
(C), Genentech/Roche (C), Ophthotech (C), Frequency Therapeutics 
(C), Makindus (C); Neelakshi Bhagat, None
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Efficacy and safety of ranibizumab 0.5 mg in Asian patients with 
visual impairment due to macular edema secondary to branch 
retinal vein occlusion: results from the 12-month BLOSSOM 
study
wenbin wei1, Liansheng Zhu3, Annemarie Weisberger2, Yu Cheng3, 
Chang Liu3. 1Ophthalmology, Beijing Tongren Hospital, Beijing, 
China; 2Novartis Pharmaceuticals Corporation, East Hanover, East 
Hanover, NJ; 3China Novartis Institutes for Biomedical Research Co., 
Ltd, Shanghai, China.
Purpose: To assess the efficacy and safety of individualized 
intravitreal ranibizumab 0.5 mg in Asian (primarily Chinese) patients 
with visual impairment due to macular edema secondary to branch 
retinal vein occlusion (BRVO).
Methods: A 12-month (M), Phase III, double-masked, randomized, 
sham-controlled, multicenter study. Patients aged ≥18 years were 
randomized 2:1 to receive either ranibizumab or sham. Patients 
received monthly consecutive intravitreal injections of ranibizumab 
until stable maximal visual acuity was achieved, followed by 
individualized, stabilization criteria-driven pro re nata (PRN) 
regimen. Patients in the sham group received monthly sham 
injections up to M2, followed by the PRN regimen up to M5. From 
M6, patients could receive ranibizumab PRN. The primary endpoint 
was the mean average change in best-corrected visual acuity (BCVA) 
from baseline (BSL) to M1 through M6. Secondary endpoints 
included mean changes in BCVA and central subfield thickness 
(CSFT) over time, treatment exposure, and safety over 12M.

Results: Of the 283 patients (ranibizumab, n=190; sham, n=93) 
randomized, 266 (94.0%) completed the study; 85.2% were Chinese. 
At BSL, patients’ mean age was 56.9 years, and the mean BCVA and 
CSFT were 57.4 letters and 525 μm, respectively. The ranibizumab 
PRN group was superior to sham from BSL to M1 through M6 
(difference in least squares mean average change in BCVA: 7.5 letters 
[95% confidence interval: 5.3, 9.6], one-sided p<0.001 [Cochran-
Mantel-Haenszel test]). The mean change in BCVA (Fig 1) and CSFT 
(Fig 2) was +16.4 letters and −273.4 μm with ranibizumab and +11.3 
letters and −282.9 μm with sham, respectively, at M12. Over 12M, 
the mean number of injections in the study eye was 7.0 and 3.6 in the 
ranibizumab and sham groups, respectively. No deaths and no new 
safety findings were reported.
Conclusions: In Asian patients with BRVO, ranibizumab PRN was 
superior to sham with regard to early VA gains that were maintained 
throughout the study and CSFT reduction. In the sham group, where 
treatment with ranibizumab was commenced only from M6, at M12, 
the mean BCVA never reached the same level as in the ranibizumab 
group, showing the benefit of early treatment in achieving optimal 
visual outcomes. The safety profile of ranibizumab was consistent 
with previous ranibizumab studies for BRVO.

Commercial Relationships: wenbin wei, None; Liansheng Zhu, 
China Novartis Institutes for Biomedical Research Co., Ltd (E); 
Annemarie Weisberger, Novartis Pharmaceuticals Corporation 
(E); Yu Cheng, China Novartis Institutes for Biomedical Research 
Co., Ltd (E); Chang Liu, China Novartis Institutes for Biomedical 
Research Co., Ltd (E)
Support: Novartis
Clinical Trial: NCT01976338
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Assessing the safety and efficacy of dexamethasone intraocular 
implant for macular edema after cataract surgery in patients 
with diabetes
Neal Palejwala, Sravanthi Vegunta, Pravin U. Dugel, 
Derek Kunimoto, karim jamal, David Goldenberg, Sachin Mehta, 
Edward Quinlan, Mark Barakat. Vitreoretinal Surgery, Retinal 
Consultants of Arizona, Phoenix, AZ.
Purpose: To evaluate the safety and efficacy of dexamethasone 
sustained release 0.7mg intravitreal implant (DEX implant, 
OZURDEX) in treating macular edema (ME) following cataract 
surgery in patients with diabetes.
Methods: We conducted a prospective, randomized study. 39 patients 
were enrolled over a study duration of 3.5 months. Eligible study 
participants were at least 18 years old, had a diagnosis of DM I or II, 
and developed macular edema following cataract surgery. Patients 
were randomized (2:1) into either DEX implant group or topical 
Prednisolone and Ketorolac group. Primary endpoints included 
change in best-corrected visual acuity and central retinal thickness 
(by OCT).
Results: 28 patients were enrolled in the DEX implant arm and 11 
were enrolled in the topical drops arm. Treatment was initiated at 
the baseline visit and patients were followed monthly for 3 months. 
No major differences in baseline characteristics existed. Both groups 
had similar improvements in visual acuity at the end of follow-up 
(5.7 vs 5.2 letters in DEX and topical arms, respectively (p=0.26)). 
18 (69%) and 9 (82%) patients in the DEX and topical arms, 
respectively, achieved 20/40 or better acuity at the end of follow-
up (p=0.43). Central retinal thickness reduction was significantly 
greater in the DEX arm at month 1 (-115.3 vs -42.7um, p<0.01) and 
2 (-131.8 vs -67.5um, p<0.01) but was not sustained in month 3 
(-83.5 vs -62.4um, P=0.22). One patient in the Dex arm had elevated 
IOP >30mm Hg. This was controlled with topical drops. No serious 
adverse events were seen in either arm.
Conclusions: A single DEX implant injection had significantly 
greater reduction of the central retinal thickness compared to topical 
treatment over the first 2 months. This treatment effect was not able 
to maintained at month 3, however. Regardless of treatment group, 
both arms achieved similar gains in vision and the majority in both 
groups had >20/40 acuity.
Commercial Relationships: Neal Palejwala, None; 
Sravanthi Vegunta, None; Pravin U. Dugel, None; 
Derek Kunimoto, None; karim jamal, None; David Goldenberg, 
None; Sachin Mehta, None; Edward Quinlan, None; 
Mark Barakat, None
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Optical Coherence Tomography Characteristics of Pseudophakic 
Cystoid Macular Edema Before and After Treatment
Reda Issa, Greg Budoff, Timothy Peiris, Suqin Guo, Amir Cohen, 
Albert S. Khouri, Mohammad Dastjerdi, Marco A. Zarbin, 
Neelakshi Bhagat. Ophthalmology, Rutgers University, Harrison, NJ.
Purpose: Pseudophakic cystoid macular edema (PCME) is central 
macular edema after cataract surgery. The effect of treatment on 
OCT features of PCME is not well defined. In this retrospective, 
observational clinical study, we studied the effect of treatment on 
various OCT characteristics and summarized the observed trends.
Methods: Retrospective series of post-cataract eyes that underwent 
treatment for PCME within 6 months of cataract extraction along 
with FastMAC thickness scans with Heidelberg SPECTRALIS® 
between Jan 2013 and August 2016. Exclusion criteria included prior 

ME, retinal surgery, uveitis, diabetes, and retinal vein occlusion. 
Treatment for PCME included topical steroids only, combination with 
NSAID, or subTenon steroid. The pre-treatment OCT of PCME was 
compared to post-treatment OCT images. The A-scans were analyzed 
for presence and location of intraretinal cysts, subretinal fluid (SRF), 
central foveal thickness (CFT), and central subfield thickness (CST). 
Medical records were reviewed for relevant clinical characteristics. 
The pattern of ME (cone vs doughnut shape), site of maximal retinal 
thickness in the macula, and change in pattern of ME with treatment 
were recorded. Cone-shape (CS) pattern is defined as maximal 
thickening at fovea which decreases with increasing distance from 
center; doughnut-shape (DS) is described as diffuse retinal thickening 
within 3000μm of center but with relatively lesser thickening in 
central subfield.
Results: A total of 8 eyes of 7 patients were included. Pre-treatment 
visual acuity in LogMAR was 0.51±0.27. Final visual acuity was 
0.33±0.16. The mean CST and CFT at the time of diagnosis were 
483±183μm and 469±214μm, respectively. 3 of the 8 eyes had cysts 
under the foveal pit with SRF and had a CS pattern. 5 eyes had 
parafoveal cysts with minimal SRF; 3 of these had a DS pattern, 2 
had focal thickening. All eyes with DS pattern had been started on 
ketorolac on postoperative day 1. 71% of eyes responded to treatment 
within 3 months. The greatest decrease in thickness was seen at the 
fovea irrespective of the shape (i.e. foveal SRF or cysts closest to 
fovea resolved first).
Conclusions: Most thickness scans of PCME had either a CS or DS 
pattern. All eyes with DS pattern were on ketorolac since surgery. 
Also, foveal edema was the first OCT characteristic to resolve with 
treatment. Further studies are needed to elucidate these relationships.

CS
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UK Multi-centre Medisoft EMR audit of intra-operative pressure 
event following implant of ILUVIEN® (fluocinolone acetonide 190 
μg)
Fahd Quhill1, Clare Bailey2, Usha Chakravarthy3, Andrew J. Lotery4, 
Geeta Menon5, James Talks6. 1Royal Hallamshire Hospital, Sheffield, 
United Kingdom; 2Bristol Eye Hospital, Bristol, United Kingdom; 
3Queen’s University Belfast, Belfast, United Kingdom; 4University 
of Southampton, Southampton, United Kingdom; 5Frimley Park 
Hospital, Camberley, United Kingdom; 6Royal Victoria Hospital 
Newcastle upon Tyne, Newcastle, United Kingdom.
Purpose: ILUVIEN (fluocinolone acetonide [FAc] 190 μg) is 
available in the UK for treatment of chronic diabetic macular edema 
(DME) patients insufficiently responsive to other available therapies. 
As the number of patients treated with ILUVIEN in the UK grows, 
it is important to measure long-term patient safety and clinical 
effectiveness in NHS eye units. To assess the safety (occurrence 
of intra-ocular pressure [IOP] events and their management) and 
effectiveness (changes in visual acuity (VA; ETDRS letters) and 
central subfield thickness (CSFT) after initiation of ILUVIEN.
Methods: The MedisoftTM audit tool was used to search electronic 
medical records across 14 UK sites in order to identify DME 
patients treated with ILUVIEN. The 3rd extract of data took place in 
September 2016 and the findings are reported herein.
Results: 345 DME eyes from 305 patients were identified. The 
mean follow-up period was 428 days (up to 919 days). 15.4% of 
patients experienced an increase in IOP of ≥10 mmHg and 7.2% 
experienced a rise above 30 mmHg. In 13.9% of patient’s eyes, 
treatment-emergent IOP was managed with IOP-lowering drops. No 
eyes required trabeculoplasty. Trabeculectomy was used to manage 
elevated IOP in two eyes (Table 1). Over the same time frame there 
were statistically significant improvements in CSFT (-141.3 microns 

from a baseline of 481 microns), and 94.0% of eyes conserved  
(>-4 to <+4) or increased their VA at 24 months. By month 6 ≥29.6% 
(n=42/142) of eyes achieved 20/40 vision of better, versus 15.6% 
(n=38/243) at baseline, and this percentage improvement was 
maintained through to month 24 (39.4%; n=13/33) (Figure 1).
Conclusions: The current extraction of EMR data from clinical 
practice in the UK shows that patients treated with ILUVIEN 
benefit from mean improvements in VA and patients achieve driving 
vision, which was sustained up to 24 months, and accompanied by 
significant reduction in CSFT.

Table 1

Figure 1. Percentage of eyes achieving 20/40 or better (note: total 
numbers of eyes are shown in parenthesis for each time point).
Commercial Relationships: Fahd Quhill; Clare Bailey, Novartis 
(R), Bayer (R), Novartis (F), Allergan (F), Alcon (F), Allergan (R), 
Alimera Sciences (F), Bayer (F); Usha Chakravarthy, Roche (R), 
Novartis (R), Roche (F), Bayer (R), Novartis (F), Alimera Sciences 
(R), Allergan (R), Bayer (F); Andrew J. Lotery, Gyroscope 
Therapeutics (C), Bayer (C), Bayer (R); Geeta Menon, Novartis (R), 
Bayer (R); James Talks, Bayer (C), Bayer (R), Alimera Sciences (F), 
Bayer (F)
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RVO cross trial comparison: six-month outcomes in anti- 
VEGF-treated patients with branch and central retinal vein 
occlusion
Nikolas J. London1, Pin-wen Wang2, Avanti Ghanekar2, 
Zdenka Haskova2. 1Retina Consultants San Diego, Poway, CA; 
2Genentech, Inc., South San Francisco, CO.
Purpose: To examine the 6-month vision and anatomic outcomes 
across 8 large clinical trials with ranibizumab (RBZ) or aflibercept 
(AFL) for the treatment of patients with branch RVO (BRVO) or 
central RVO (CRVO).
Methods: In this retrospective cross-trial analysis, study designs, 
primary endpoints, inclusion/exclusion criteria, baseline (BL) 
characteristics, and outcomes were compared across 8 large phase 
3 and 4 studies: BRAVO, BRIGHTER, VIBRANT, and SHORE 
for patients with BRVO and CRUISE, CRYSTAL, COPERNICUS, 
GALILEO, and SHORE for patients with CRVO. Variations in BL 
patient population included the inclusion/exclusion of patients with 
brisk afferent pupillary defect and retinal nonperfusion/macular 
ischemia. In the anti-VEGF-containing treatment arms, patients 
received a minimum of 3 monthly doses of RBZ or AFL therapy 
before being switched to PRN dosing. Variations in study design, BL 
characteristics, and treatment protocols make cross-trial comparisons 
challenging. Vision and anatomic outcomes at month 6 in  
VEGF-treated patients are presented herein.
Results: Across trials, BL differences included BL BCVA, BL retinal 
thickness, and the proportion of patients with retinal nonperfusion 
at BL. Regardless, anti-VEGF treatment with RBZ/AFL resulted in 
clinically significant vision improvement across all 8 trials. At month 
6, BRVO RBZ-treated patients in BRAVO, BRIGHTER, and SHORE 
had mean BCVA gains from BL of +14.8–19.1 letters compared 
with +17.0 letters in AFL-treated patients in VIBRANT. At month 6, 
CRVO RBZ-treated patients in CRUISE, CRYSTAL, and SHORE 
had mean BCVA gains from BL of +12.1–17.1 letters compared with 
+17.3-18.0 letters in AFL-treated patients in COPERNICUS and 
GALILEO. Anti-VEGF treatment resulted in reductions in retinal 
thickness in all trials at 6 months. In BRVO patients, mean reductions 
were similar with RBZ (–211.1 to –345.2 μm) and AFL (–280.5 
μm). Greater reductions in retinal thickness were observed in CRVO 
patients treated with RBZ (–305.5 to –452.3 μm) and AFL  
(–448.6 to –457.2 μm).
Conclusions: RBZ and AFL treatment resulted in clinically 
meaningful vision and anatomic improvements at 6 months across all 
8 RVO trials examined regardless of BL differences or anti-VEGF 
drug. Although findings should be interpreted with caution given the 
limitations of cross-trial comparisons, improvements were similar in 
patients treated with RBZ and AFL.
Commercial Relationships: Nikolas J. London, Thrombogenics 
(C), Allergan (C), Genentech, Inc. (C); Pin-wen Wang, Genentech, 
Inc. (E); Avanti Ghanekar, Genentech, Inc. (E); Zdenka Haskova, 
Genentech, Inc. (E)
Support: Genentech, Inc., South San Francisco, CA, provided 
support for the study and participated in the study design; conducting 
the study; and data collection, management, and interpretation.
Clinical Trial: NCT01277302
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Branch and central retinal vein occlusion: clinical pearls from 
trials of ranibizumab
Mimi Liu1, David Eichenbaum2, Sarah Taylor3, Pin-wen Wang3, 
Carlos Quezada-Ruiz3. 1Colorado Retina Associates, Denver, CO; 
2Retina Vitreous Associates of Florida, Tampa, FL; 3Genentech, Inc., 
South San Francisco, CA.
Purpose: To review key clinical takeaways of ranibizumab (RBZ) 
treatment for patients (pts) with branch RVO (BRVO) or central 
RVO (CRVO) in the BRAVO, CRUISE, SHORE, BRIGHTER, and 
CRYSTAL studies.
Methods: BRAVO/CRUISE were phase 3, randomized US studies 
that evaluated RBZ for the treatment of macular edema secondary 
to BRVO (N=397) and CRVO (N=392), respectively. Pts received 
monthly therapy from months (M) 0-5 and criteria-based (PRN) 
therapy from M6-11. SHORE was a phase 4, randomized US study 
that evaluated monthly and PRN dosing in pts with BRVO (n=115) 
and CRVO (n=87). Pts received a minimum of 7 monthly RBZ 
0.5-mg injections (inj) and were then randomized to continue RBZ 
monthly (n=85) or switched to PRN RBZ (n=86) the first month 
that pre-specified disease stability criteria were met. BRIGHTER/
CRYSTAL were phase 3b, open-label, ex-US clinical trials of RBZ 
for pts with BRVO (N=455) and CRVO (N=357), respectively. Pts in 
the RBZ 0.5-mg treatment arms received a minimum of 3 monthly 
RBZ inj and were then switched to PRN dosing based on pre-
specified disease stability criteria.
Results: In BRAVO, CRUISE, and SHORE, the proportion of RBZ-
treated pts who gained ≥15 ETDRS letters at M6 were 57.9%-63.4%, 
46.3%-50.5%, and 67.6%, respectively. The median time to first 
gain of ≥15 ETDRS letters from baseline in RBZ-treated pts was 
4.0-4.8M in BRAVO, 5.2-5.9M in CRUISE, and 2.1M in SHORE. 
Rapid anatomic improvements were seen after 1 RBZ inj, with the 
average reduction in retinal thickness exceeding 200 μm in BRAVO, 
CRUISE, and SHORE. Vision gains achieved with monthly dosing 
were maintained over time with individualized, less-than-monthly 
PRN treatment in BRAVO/CRUISE (mean 2.8-3.6 inj/6M PRN), and 
SHORE (3.7 inj/8M PRN). RBZ treatment was also effective in pts 
with macular ischemia at baseline; in BRIGHTER and CRYSTAL, 
ischemic pts treated with RBZ 0.5 mg gained +14.3 and +11.2 letters 
from baseline at M6, respectively.
Conclusions: In BRAVO, CRUISE, SHORE, BRIGHTER, and 
CRYSTAL, RBZ was shown to be an effective treatment for pts 
with ischemic and nonischemic BRVO and CRVO. Across the trials, 
RBZ worked rapidly, resulted in clinically significant vision gains 
and anatomic improvements, and worked on a PRN basis following 
disease stabilization.
Commercial Relationships: Mimi Liu, Roche (C); 
David Eichenbaum, Thrombogenics, Inc. (C), Alcon Laboratories, 
Inc. (F), Alimera Sciences, Inc. (C), Regeneron Pharmaceuticals, Inc. 
(C), Alimera Sciences, Inc. (F), TOGA Trial (F), Allergan (F), US 
Retina (F), Ophthotech (F), Genentech, Inc. (F), Hemera Biosciences 
(F), Genentech, Inc (C), Allergan (C); Sarah Taylor, Genentech, Inc. 
(E); Pin-wen Wang, Genentech, Inc. (E); Carlos Quezada-Ruiz, 
Genentech, Inc. (E)
Support: Genentech, Inc., South San Francisco, CA, provided 
support for the study and participated in the study design; conducting 
the study; and data collection, management, and interpretation.
Clinical Trial: NCT01277302
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Program Number: 4625 Poster Board Number: B0498
Presentation Time: 11:00 AM–12:45 PM
Real-world outcomes with ranibizumab 0.5 mg in  
treatment-naïve French patients with visual impairment due to 
diabetic macular edema: 12-month results from the ETOILE 
study
Eric Fourmaux1, Amélie LECLEIRE-COLLET2, Corinne DOT3, 
Marie-Laure LE LEZ4, Stéphanie BAILLIF5, Ali Erginay6, 
Eric Souied7, Philippe GAIN8, Laurent KODJIKIAN9, 
Laetitia FINZI10. 1Ophthalmology, Rétine Gallien, Bordeaux, 
France, Bordeaux, France; 2Ophthalmology, Clinique Mathilde, 
Rouen, Rouen, France; 3Ophthalmology, Hopital d’Instruction 
des Armées Desgenettes, Lyon, France; 4Ophthalmology, CHU 
Bretonneau, Tours, France; 5Ophthalmology, CHU de Nice, Nice, 
France; 6Ophthalmology, Hopital Lariboisière, Paris, France; 
7Ophthalmology, Centre Hospitalier Interrégional de Créteil, Créteil, 
France; 8Ophthalmology, Hopital Nord, Saint-Etienne, Saint-Etienne, 
France; 9Ophthalmology, Hopital de la Croix Rousse, Lyon, France; 
10Ophthalmology, Novartis Pharma SAS, Rueil-Malmaison, France.
Purpose: To assess the effectiveness and safety of ranibizumab 0.5 
mg (RBZ) in treatment-naïve French patients with visual impairment 
(VI) due to diabetic macular edema (DME) over 24 months (M).
Methods: ETOILE is an ongoing, phase IV, non-interventional, 
multicenter (n=20), prospective, observational study. Treatment-
naïve patients (N=128) aged ≥18 years diagnosed with type I or type 
II diabetes mellitus and VI due to DME in at least one eye and for 
whom treatment with RBZ was recommended by the physician, as 
per the French summary of product characteristics were included. The 
primary endpoint was the mean change in best-corrected visual acuity 
(BCVA) from baseline to M24 (letters). Key secondary endpoints 
included mean changes in BCVA at M12 and central retinal thickness 
(CRT) at M12 and M24; the proportion of patients with BCVA gain 
and loss of 5, 10, and 15 letters; treatment exposure; monitoring 
visits; concomitant treatments; and overall safety at M12 and M24. 
Here, we present the 12M results of the ETOILE study.
Results: The mean (±standard deviation [SD]) age of the patients 
was 65.4 (11.4) years with 58.7% being male, mean duration of DME 
was 1.0 (2.1) years, mean HbA1c was 7.7% (1.2), and 76% of patients 
presented with bilateral DME. At baseline, the mean BCVA and CRT 
were 57.9 letters (95% confidence interval [CI]: 55.3;60.5) and 482.7 
μm (95% CI: 458.0;507.5), respectively. Non-proliferative diabetic 
retinopathy was present in 74.4% of patients. Mean change in BCVA 
and CRT from baseline to M12 was 5.3 letters (95% CI: 2.0;8.7) and 
−112.8 μm (95% CI: -150.9;-74.7), respectively; 64.4% of patients 
gained and 13.7% lost ≥5 letters at M12 (Figure). Over 12M, the 
mean number of ranibizumab injections was 5.8 (2.5), and the mean 
number of visits was 8.2 (3.3). At least one treatment with focal and 
grid laser and pan-retinal photocoagulation was applied in 11.5% 
and 15.4% of patients, respectively; 10.6% of patients had at least 
one treatment switch during the 12M. No new safety findings were 
identified.
Conclusions: The 12M ETOILE study findings indicated that RBZ 
treatment under routine clinical practice led to vision improvement in 
treatment-naïve French patients with VI due to DME although some 
patients may have been undertreated. The safety profile of RBZ was 
consistent with previously reported DME studies.

Commercial Relationships: Eric Fourmaux; Amélie  
LECLEIRE-COLLET, Novartis (C), Bayer (C), Allergan (C); 
Corinne DOT, Novartis (C), Bayer (C), Allergan (C); Marie-
Laure LE LEZ, Novartis (C); Stéphanie BAILLIF, Horus (C), 
Novartis (C), Bayer (C), Allergan (C); Ali Erginay, Novartis (C), 
Alimera (C), Bayer (C), Allergan (C); Eric Souied, Thea (C), 
Novartis (C), Bayer (C), Allergan (C); Philippe GAIN, Novartis (C); 
Laurent KODJIKIAN, Thea (C), Novartis (C), Bayer (C), Allergan 
(C), Alcon (C); Laetitia FINZI, Novartis (E)
Support: Novartis Pharma SAS

Program Number: 4626 Poster Board Number: B0499
Presentation Time: 11:00 AM–12:45 PM
Different characteristics predict good visual outcomes in patients 
with CRVO vs BRVO; hypertension is associated with good 
outcome in CRVO but not BRVO
Peter A. Campochiaro1, Raafay Sophie2, Ann Clark3, Na Lu3, 
Carlos Quezada-Ruiz3. 1Ophthalmology and Neuroscience, Johns 
Hopkins Wilmer Eye Inst, Baltimore, MD; 2Ophthalmology 
and Visual Sciences, University of Louisville, Louisville, KY; 
3Genentech, Inc., South San Francisco, CA.
Purpose: To identify patient characteristics that predict visual and 
anatomic outcomes in patients with RVO treated with ranibizumab.
Methods: Patients who completed month (M) 12 of HORIZON 
(N=386, 205 branch RVO [BRVO] and 181 central RVO [CRVO]) 
were included. Forty-two variables were analyzed by univariate 
logistic regression for correlation with 3 outcomes at HORIZON 
M12: BCVA≥20/40, change from baseline (BL) BCVA≥15 letters, 
and CFT≤250μm. Variables with overall effect p-values<0.20 were 
evaluated by multivariable logistic regression using backward 
selection.
Results: In BRVO patients, good BL BCVA (P<0.0001, odds ratio 
(OR)=1.09), male gender (P=0.0147, OR=2.48), and normal BL 
hematocrit (Hct; P=0.0050, high vs normal OR=0.82 and low vs 
normal OR=0.26) predicted BCVA≥20/40; high BL CFT (P=0.0016, 
OR=1.003) and normal BL Hct (P=0.0041, high vs normal OR=0.33 
and low vs normal OR=0.31) modestly predicted gain in BCVA≥15 
letters; and large amount of subretinal fluid modestly predicted 
CFT≤250μm (P=0.398, OR=1.01). In CRVO patients, good BL 
BCVA (P<0.0001, OR=1.10), never smoker (P=0.0108, OR=2.80), 
and young age (P=0.0023, OR=0.95) predicted BCVA≥20/40; 
hypertension (P=0.0024, OR=4.47), never smoker (P=0.0405, 
OR=2.13), young age (P<0.0001, OR=0.91), and reduced diastolic 
ocular perfusion pressure (OPP) at HORIZON M12 (P=0.0027, 
OR=0.91) predicted gain in BCVA≥15 letters; and young age 
(P=0.0089, OR=0.96), increased systolic OPP at HORIZON M12 
(P=0.0065, OR=1.05), and lower mean Hct (P=0.450, high vs normal 
OR=0.45 and low vs normal OR=2.81) predicted CFT≤250μm.
Conclusions: There is very little overlap between predictors of good 
visual outcomes or edema resolution in BRVO and CRVO patients, 
suggesting important differences between these two disease processes 
that are often grouped together. For CRVO but not BRVO, young age 
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and never smoking predicted good outcomes. A possible explanation 
is that factors associated with atherosclerosis (older age and smoking) 
may be detrimental. Paradoxically, hypertension was associated with 
good visual outcome in CRVO, possibly because it helps to promote 
perfusion (supported by beneficial effect of high systolic OPP). 
Additional studies are needed to evaluate whether acute lowering of 
blood pressure has a negative impact on visual outcomes in patients 
with CRVO during anti-VEGF treatment.
Commercial Relationships: Peter A. Campochiaro; 
Raafay Sophie, None; Ann Clark, Genentech, Inc. (E); Na Lu, 
Genentech, Inc. (E); Carlos Quezada-Ruiz, Genentech, Inc. (E)
Support: Genentech, Inc., South San Francisco, CA, provided 
support for the study and participated in the study design; conducting 
the study; and data collection, management, and interpretation.
Clinical Trial: NCT00486018

Program Number: 4627 Poster Board Number: B0500
Presentation Time: 11:00 AM–12:45 PM
Increased Subretinal Fluid after Treatment with Aldosterone 
Antagonists in Patients with Central Serous Chorioretinopathy
Durga S. Borkar, Ismini Koulouri, John B. Miller, 
Demetrios G. Vavvas. Ophthalmology, Massachusetts Eye and Ear 
Infirmary, Boston, MA.
Purpose: There is currently no established protocol for the treatment 
of chronic or non-resolving central serous chorioretinopathy (CSCR). 
Prior studies have investigated whether treatment with aldosterone 
antagonists, specifically spironolactone and eplerenone, may be an 
effective noninvasive treatment option, and the results have been 
varied. The purpose of this retrospective case series is to describe 
CSCR patients who had worsening subretinal fluid after treatment 
with either spironolactone or eplerenone.
Methods: The electronic medical records of a retina specialist at an 
academic practice in Boston, MA between 7/1/07 and 6/1/16 were 
queried for a billing code associated with CSCR. Selected records 
were reviewed to confirm the diagnosis and identify patients treated 
with either eplerenone or spironolactone. The pre- and post-treatment 
OCT results were reviewed and patients who had worsening 
subretinal fluid one to six months after initiation of treatment were 
included in this study.
Results: Six eyes of five patients were included in this study. None 
of the patients had previously been treated with photodynamic 
therapy, while three patients had previously trialed either rifampin or 
valacyclovir prior to initiating eplerenone. Treatment doses ranged 
from 25 mg daily to 50 mg twice a day. Although two patients had an 
initial improvement in subretinal fluid in the first month, all patients 
had an increase in subretinal fluid within the first six months of 
initiating eplerenone therapy (Figure 1). In three of the five patients, 
this led to a corresponding decrease in visual acuity.
Conclusions: The results of this study suggest that the efficacy of 
treatment with aldosterone antagonists for CSCR is varied and can 
lead to worsening subretinal fluid in some cases. Further investigation 
is needed to help identify whether certain clinical characteristics may 
be predictive of this response.

A 70 year old man was diagnosed with central serous 
chorioretinopathy in both eyes. After a trial of rifampin, the patient 
was prescribed eplerenone. His visual acuity was 20/25 in the right 
eye and 20/20 in the left eye. His baseline OCT of the right (A) 
and left (C) eyes are shown. Two months after initiating therapy, 
subretinal fluid had increased in both the right (B) and left (D) eyes. 
The vision was stable in the right eye but decreased to 20/32 in the 
left eye.
Commercial Relationships: Durga S. Borkar, 
None; Ismini Koulouri, None; John B. Miller, None; 
Demetrios G. Vavvas, None

Program Number: 4628 Poster Board Number: B0501
Presentation Time: 11:00 AM–12:45 PM
Survey of Ophthalmology Residents to Assess Techniques for 
Diagnosing Macular Edema
Keegan Harkins1, Daniel Agraz1, Kanika Aggarwal2, Diana V. Do1. 
1Ophthalmology, Truhlsen Eye Institute / University of Nebraska 
Medical Center, Omaha, NE; 2Ophthalmology, Advanced Eye 
Centre / Postgraduate Institute of Medical Education and Research 
(PGIMER), Chandigarh, India.
Purpose: Macular Edema (ME) is caused by various retinal vascular 
diseases such as diabetic retinopathy or retinal vein occlusion. ME 
is a common cause of decreased central vision. Ophthalmology 
residents are trained in various methods to assess ocular disease, 
including slit lamp exam and imaging techniques such as optical 
coherence tomography (OCT). This projects aims to survey residents 
across the United States to assess their level of comfort in diagnosing 
ME. Preference of one form of assessment over another can develop 
during training.
Methods: Ophthalmology residency program directors were asked 
by email to distribute to their residents, a link to an anonymous 6 
question web based survey asking their comfort level diagnosing ME 
at the slit lamp, with OCT, or a combination of the two. Participants 
were provided with a range of percentages in the answers (ex: 1-25%, 
26-50%, etc). No compensation for completion of survey was offered 
and project was approved by the IRB.
Results: 64 residents participated in this project which represents 
5% of trainees (n≈1386). In terms of year in training: 37.5% (n=24) 
were in PGY2, 35.9% (n=23) in PGY3, and 26.6% (n=17) in PGY4. 
The majority of participants were from the Midwest (n=23, 35.9%), 
followed by the East Coast (n=15, 23.4%), the West Coast (n=10, 
15.6%), and Southeast (n=3, 4.7%). In terms of diagnosing ME with 
only clinical exam, 57.8% of respondents stated this occurred 1-25% 
of the time, followed by 26.6% stating this occurred 0% of the time. 
Making the diagnosis of ME solely with OCT is reported to occur 
76-100% of the time by 32.8% of respondents, followed by 23.4% 
stating this occurs 51-75% of the time. 9.4% stated this occurs 0% of 
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the time. The combination of clinical exam and OCT in diagnosing 
ME occurs 76-100% of the time by 57.8% of respondents, followed 
by 18.8% stating this occurs 26-50% of the time.
Conclusions: This project gives insight into the current trends found 
in Ophthalmology residency. Incorporating newer modalities to 
diagnose ME is common; as 57.8% of respondents state this is done 
by OCT and clinic exam over 76% of the time. Inversely, OCT may 
be preferred modality to diagnose ME, as 32.8% report they rely on 
this modality exclusively over 76% of the time. The ultimate aim was 
to assess the weakness or strength in one modality versus another 
and address these issues in the training programs offered to future 
Ophthalmologists.
Commercial Relationships: Keegan Harkins; Daniel Agraz, None; 
Kanika Aggarwal, None; Diana V. Do, Genentech (C), Regeneron 
(C), Santen (C), Allergan (C)

Program Number: 4629 Poster Board Number: B0502
Presentation Time: 11:00 AM–12:45 PM
The multiple effects of mineralocorticoid antagonists for the 
treatment of retinal diseases
Francine F. Behar-Cohen1, 2, Rocio Herrero-Vanrell3, 
Fréderic Jaisser4, Rinath Levy2, Alejandro Arboleda2, XinXin Li2, 
Min Zhao2. 1Ophthalmology, Lausanne University, Jules Gonin 
Hospital, Lausanne 7, Switzerland; 2Team17, UMRS1138, Centre 
Recherche des Cordeliers, Inserm, Université Paris Descartes, 
Sorbonne Paris Cité, Paris, France; 3Faramacia, DEPARTAMENTO 
DE FARMACIA Y TECNOLOGÍA FARMACÉUTICA, Madrid, 
Spain; 4Team1, UMRS1138, Centre Recherche des Cordeliers, Inserm 
U1138, Paris, France.
Purpose: Both gluco and mineralocorticoid receptors (MR) are 
expressed in retinal cells, endothelial cells from retinal and choroidal 
cells and in retinal pigment epithelial cells [Zhao M et al FASEB J. 
2010]. In the normal retina, MR activation by aldosterone induces 
retinal edema and choroidal vasodilation, providing the basis 
for mineralocorticoid antagonists (MRA) use in central serous 
chorioretinopathy [Zhao M et al J Clin Invest. 2012].
But the role of MR in pathologic retinal conditions is unclear. Our 
purpose was to evaluate the role of MR and its antagonism in diabetic 
retinopathy and choroidal neovascularization in rodents.
Methods: The expression of MR was evaluated in the retina and 
RPE/ choroid in three animal models of diabetes (type 1 and type 2) 
and in laser-induced choroidal neovascularization. Aldosterone was 
measured in the aqueous humor and vitreous of diabetic patients. 
Marker of MR activation (Ngal/ lipocalin 2) levels were measured in 
the vitreous of diabetic patients and in the retina of diabetic rodents. 
The effect of spironolactone on retinal thickness was evaluated in 
one-year old GK rats.
The effect of MR blockade was assessed in laser-induced choroidal 
neovascularization (CNV) either with pharmacologic inhibition (local 
and systemic) or by transgenic mice constructions (MR flox/flox/Tie2 
Cre/+, MR flox/floxLysM Cre/+).
.
Results: In three rodent models of diabetes, MR is over-expressed 
in the retina and markers of MR activation are elevated. In 
diabetic patients same markers are elevated in the ocular media 
and aldosterone is increased. Sustained release of intraocular 
spironolactone significantly reduced retinal thickness of one-year old 
GK rats.
In laser-induced CNV, both pharmacologic and transgenic  
MR inhibition significantly reduced neovascularization in a  
VEGF-independent manner. MRA and anti-VEGF had synergystic 
effects.

MRA significantly reduced microglial invasion and activation in the 
choroid.
No adverse effects resulted from intraocular administration of MRA.
Conclusions: 
New mechanisms of action and new molecular targets of MRA have 
been identified in the retina.
MRA seems promising drugs not only in the tretament of CSCR 
but also in other retinal diseases associated with macular edema of 
diverse orignis.
Preliminary results in patients support this hypothesis but clinical 
trials must be conducted to confirm this hypothesis.
Commercial Relationships: Francine F. Behar-Cohen, Inserm 
Transfert (P); Rocio Herrero-Vanrell, None; Fréderic Jaisser, 
None; Rinath Levy, None; Alejandro Arboleda, None; XinXin Li, 
None; Min Zhao, None
Support: Mineraloret project from FRM Mlineraloret, FNS 
320030_156401, ANR-15-CE18-0032 ROCK SUR MER-

Program Number: 4630 Poster Board Number: B0503
Presentation Time: 11:00 AM–12:45 PM
Real-world outcomes with ranibizumab 0.5 mg treatment in 
French patients with visual impairment due to macular edema 
secondary to central retinal vein occlusion: 6-month results from 
the 24-month BOREAL-CRVO study
Mayer Srour1, Agnès Glacet1, Jean-Francois Girmens2, 
Laurent KODJIKIAN3, Cecile DelCourt4, Frank Fajnkuchen5, 
Catherine P. Creuzot Garcher6, Pascale Massin7, Pierre-
Jean Guillausseau8, Anne Ponthieux9, Laetitia FINZI10, 
Angela Grelaud-Boussinot11, BPE Team12. 1CHIC, HOSPITAL, 
Creteil, France; 2CHNO des Quinze-Vingts, Paris, France; 
3Ophthalmology, Hopital de la Croix Rousse, Lyon, France; 4Inserm 
U1219-Bordeaux Population Health Research Center, University of 
Bordeaux, University of Bordeaux, France; 5Ophthalmology, Hôpital 
Avicenne, Bobigny, France; 6Ophthalmology, CHU Dijon, Dijon, 
France; 7Ophthalmology, Hopital Lariboisière, Paris, France; 8Internal 
Medicine, Hopital Lariboisière, Paris, France; 9Ophthalmology, 
Novartis Pharma SAS, Rueil-Malmaison, France; 10Novartis 
Pharma SAS, Rueil-Malmaison, France; 11Medical Pharmacology 
department, CIC 1401, Bordeaux University Hospital, Bordeaux, 
France; 12Medical Pharmacology department, Novartis Pharma SAS, 
Bordeaux, France.
Purpose: To assess the effectiveness and safety of ranibizumab 
0.5 mg in French patients with visual impairment due to macular 
edema secondary to central retinal vein occlusion (CRVO) from the 
24-month BOREAL-CRVO study. Here, we present 6-month follow-
up results from this study.
Methods: This is a mandatory, non-interventional, multicenter, post-
authorization, observational cohort study conducted in France. Adult 
patients (aged ≥18 years) with a confirmed diagnosis of CRVO and 
for whom ranibizumab therapy was initiated by the treating physician 
were included in the study. The primary endpoint was the mean 
change in best-corrected visual acuity (BCVA) at Month 6 compared 
with baseline. Key secondary endpoints were the proportion of 
patients with BCVA gain or loss of ≥5, ≥10, and ≥15 letters at Month 
3 and Month 6, mean change in central subfield thickness (CSFT) at 
Month 6, treatment exposure to ranibizumab, and safety up to Month 
6.
Results: Of the 196 enrolled patients, 180 patients (91.8%) 
completed the 6-month follow-up. At baseline, the mean (standard 
deviation [SD]) age of the patients was 70.5 (14.4) years and 50.6% 
were male. The mean baseline BCVA and CSFT were 40.5 (25.7) 
letters and 649.0 (216) μm, respectively. At Month 6, the mean 
change in BCVA from baseline was 9.5 letters [95%CI: 5.5, 13.5], 
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with 30.6% of patients with BCVA >70 letters vs 8.3% at baseline. 
The proportion of patients with BCVA gain of ≥5, ≥10, and ≥15 
letters and those with BCVA loss of ≥5, ≥10, and ≥15 letters at Month 
3 and Month 6 are displayed in Figure 1. The mean (SD) change in 
CSFT at Month 6 from baseline was −264.0 (270) μm. The mean 
(SD) number of ranibizumab injections in the study eye was 3.6 (1.2) 
and the number of visits was 7.3 (2.3). No new safety findings were 
identified.
Conclusions: Ranibizumab 0.5 mg treatment improves visual 
acuity in patients with visual impairment due to macular edema 
secondary to CRVO in routine clinical practice. The safety profile of 
ranibizumab was consistent with previously reported CRVO studies.

Commercial Relationships: Mayer Srour, Novartis (C), Bayer (C), 
Allergan (C); Agnès Glacet, Novartis (C), Bayer (C), Allergan (C); 
Jean-Francois Girmens, Novartis (C), Bayer (C), Allergan (C); 
Laurent KODJIKIAN, Thea (C), Novartis (C), Bayer (C), Allergan 
(C), Alcon (C); Cecile DelCourt, Thea (C), Novartis (C), Roche (C), 
Bausch & Lomb (C), Allergan (C); Frank Fajnkuchen, Novartis (C), 
Bayer (C), Allergan (C); Catherine P. Creuzot Garcher, Novartis 
(C), Bayer (C), Bausch & Lomb (C), Allergan (C), Alcon (C); 
Pascale Massin, Novartis (C), Opththotech (C), Roche (C), Topcon 
(C), Bayer (C), Allergan (C); Pierre-Jean Guillausseau, Novartis 
(C), Servier (C), Astra Zeneca (C), Sanofi (C), Bristol-Myers Squibb 
(C); Anne Ponthieux, Novartis Pharma SAS (E); Laetitia FINZI, 
Novartis Pharma SAS (E); Angela Grelaud-Boussinot, Novartis (F); 
BPE Team, Novartis (F)
Support: Novartis Pharma SAS

Program Number: 4631 Poster Board Number: B0504
Presentation Time: 11:00 AM–12:45 PM
The impact of prior steroid therapy on safety outcomes following 
treatment with ILUVIEN (fluocinolone acetonide) – An analysis 
of intra-ocular outcomes (IOP) from UK electronic medical 
records
Serena Salvatore1, Clare Bailey1, Usha Chakravarthy2, 
Andrew J. Lotery3, Geeta Menon5, James Talks4. 1Medical Retina 
Department, Bristol Eye Hospital, University Hospitals Bristol, 
Bristol, United Kingdom; 2Queen’s University Belfast, Belfast, 
Ireland; 3University of Southampton, Southampton, United Kingdom; 
4Royal Victoria Hospital Newcastle upon Tyne, Newcastle Upon 
Tyne, United Kingdom; 5Frimley Park Hospital, Portsmouth, United 
Kingdom.
Purpose: To date, the impact of prior steroid therapy on the safety 
outcomes with ILUVIEN has not been reported in real-world clinical 
practice. This post-hoc analysis assessed the correlation of prior 
ocular steroid exposure with incidence of IOP elevations (>30mmHg) 
after intravitreal injection of the ILUVIEN implant.

Methods: The MedisoftTM EMR audit retrospectively collected 
anonymised patient data from 345 eyes / 305 DMO patients from 
14 UK NHS centres and patients data with IOP increase >30 mmHg 
post-ILUVIEN was statistically analysed to assess the effect of prior 
steroid exposure as a predictive factor.
Results: Mean follow-up was 428 days. In the whole population, 
7.2% of eyes experienced a rise in IOP above 30 mmHg and 13.9% 
required IOP-lowering drops following ILUVIEN therapy. In the 
prior steroid group 0% of eyes had a rise in IOP >30 mmHg if there 
was no history of prior IOP-related events versus 14.5% (P=0.008) 
if there was a history of prior IOP-related events. Similar findings 
(P=0.009) were observed in the no prior steroid group with 4.9% vs 
14.9% (no history vs an existing history of prior IOP-related events) 
of eyes experiencing a rise in IOP >30 mmHg (see figures).
Conclusions: This real-world safety data shows the best safety 
outcomes are achieved in eyes where there is no history of prior IOP-
related events. Eyes with prior steroid therapy without secondary IOP 
rise did not develop an IOP rise to more than 30 mmHg following 
ILUVIEN.

IOP-related events in ILUVIEN-treated patients without prior steroid 
treatment.

IOP-related events in ILUVIEN-treated patients with prior steroid 
treatment.
Commercial Relationships: Serena Salvatore, Allergan (F); 
Clare Bailey, Novartis (R), Bayer (R), Novartis (F), Allergan 
(F), Alcon (F), Allergan (R), Alimera Sciences (F), Bayer (F); 
Usha Chakravarthy, Rocher (R), Novartis (R), Roche (F), Bayer 
(R), Novartis (F), Alimera Sciences (R), Allergan (R), Bayer (F); 
Andrew J. Lotery, Gyroscope Therapeutics (C), Bayer (C), Bayer 
(R); Geeta Menon, Novartis (R), Bayer (R); James Talks, Bayer 
(C), Bayer (R), Alimera Sciences (F), Bayer (F)
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Program Number: 4632 Poster Board Number: B0505
Presentation Time: 11:00 AM–12:45 PM
Optical coherence tomography angiography analysis of the foveal 
avascular zone and macular vessel density after anti-VEGF 
therapy in eyes with diabetic macular edema and retinal vein 
occlusion
Nicholas Iafe1, 2, Khalil G. Falavarjani1, 3, Jean-Pierre Hubschman2, 
Irena Tsui2, Srinivas R. Sadda1, David Sarraf2. 1Ophthalmology, 
David Geffen School of Medicine at UCLA, Los Angeles, CA; 2Jules 
Stein Eye Institute - UCLA, Los Angeles, CA; 3Eye Research Center, 
Rassoul Akram Hospital, Iran University of Medical Sciences, 
Tehran, Iran (the Islamic Republic of).
Purpose: To evaluate the changes in foveal avascular zone (FAZ) 
area and the retinal capillary density after a single intravitreal anti-
vascular endothelial growth factor (VEGF) injection for macular 
edema secondary to diabetic retinopathy or retinal vein occlusion.
Methods: In this prospective non-comparative case series, 18 eyes of 
15 patients with diabetic macular edema (13 eyes) or macular edema 
secondary to central retinal vein occlusion (5 eyes) were included. 
Optical coherence tomography angiography images were obtained, 
and retinal capillary vessel density and FAZ area were measured in 
the foveal and parafoveal regions at the level of the superficial (SCP) 
and deep retinal capillary plexus (DCP) before and at the first visit 
after intravitreal injection.
Results: The mean interval between baseline and follow up OCTA 
was 32.5±9.4 (range 21-50) days. Foveal and parafoveal vessel 
density in the SCP and DCP were not significantly different before 
and after intravitreal injection (all P>0.1), nor was FAZ area (P=0.48 
and P=0.42, respectively). No significant difference was found 
between eyes with diabetic macular edema and those with retinal vein 
occlusion with respect to the mean change of vessel density and FAZ 
area (all P>0.05).
Conclusions: In this pilot study, retinal capillary density and FAZ 
area remained statistically unchanged in the short-term after a single 
intravitreal injection of an anti-VEGF agent.
Commercial Relationships: Nicholas Iafe, None; 
Khalil G. Falavarjani, None; Jean-Pierre Hubschman, Allergan 
(R), Alcon (C); Irena Tsui, None; Srinivas R. Sadda, Novartis (C), 
Optos (C), Allergan (F), Carl Zeiss Meditec (F), Genentech (C), 
Thrombogenics (C), Optos (F), Genentech (F), Iconic (C), Allergan 
(C); David Sarraf, Regeneron (F), Novartis (R), Bayer (C), Optovue 
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Automated Fluid/Cyst Segmentation: A Quantitative Assessment 
of Diabetic Macular Edema
Keshab K. Parhi1, Abdolreza Rashno1, Behzad Nazari4, Saeed Sadri4, 
Hossein Rabbani3, Paul Drayna2, Dara D. Koozekanani2. 1Dept. 
Electrical & Computer Eng., University of Minnesota, Minneapolis, 
MN; 2Dept. Ophthalmology and Visual Neurosciences, University 
of Minnesota, Minneapolis, MN; 3Department of Biomedical 
Engineering, Isfahan University of Medical Sciences, Isfahan, Iran 
(the Islamic Republic of); 4Electrical and Computer Engineering, 
Isfahan University of Technology, Isfahan, Iran (the Islamic Republic 
of).
Purpose: Diabetic macular edema (DME), manifested by fluid cysts 
within the retina and retinal thickening, is the most common cause 
of moderate vision loss in diabetes. Retinal thickness, as measured 
by optical coherence tomography (OCT), indirectly measures the 
cystic spaces. However, there may be utility to measuring the actual 
cystic volume instead. This is difficult to test because commercially 

available algorithms do not measure this and manual segmentation of 
fluid/cyst regions is time consuming. We propose a fully-automated 
algorithm to segment fluid/cyst regions in OCT images of DME.
Methods: Our algorithm uses a novel neutrosophic transformation 
and a graph-based shortest path method. In the neutrosophic domain, 
an image g is transformed into three sets: T, I and F. First, a new 
method is introduced to compute the indeterminacy set I, and a new 
lambda correction operation is introduced to compute the set T in 
the neutrosophic domain. Second, a graph shortest-path method is 
applied in the neutrosophic domain to segment the inner limiting 
membrane (ILM) and retinal pigment epithelium (RPE) to bound the 
region of interest (ROI), and the outer plexiform layer (OPL) and 
inner segment myeloid (ISM) using a novel edge weight definition. 
Third, a new cost function for cluster-based fluid/cyst segmentation 
in the ROI is presented. Finally, the final fluid regions are identifed 
by ignoring the regions between middle layers. The results of the 
different proposed steps are shown in Fig. 1.
Results: Segmentation results of the proposed method are compared 
with manual segmentation results by two ophthalmologists in two 
publicly available datasets: Duke, Optima and a local dataset from 
the UMN clinic. The proposed algorithm achieves sensitivity of 
67.3%, 88.8% and 76.7%, precision of 64.98%, 73.89% and 74.91%, 
and dice coefficients of 57.51%, 70.52% and 69.40% for the Duke, 
Optima, and the UMN datasets, respectively.
Conclusions: Our segmentation method automatically and highly 
accurately segments fluid/cyst abnormal regions in retinal of 
DME subjects. Accurate segmentation of DME cysts will allow 
investigation of new biomarkers for guiding patient care and 
predicting outcomes.

Fig.1. The results of different steps in proposed fluid/cyst 
segmentation scheme for four sample Bscans: (a) ROI, (b) fluid/cyst, 
(c) middle layers and (d) final fluid/cyst segmentation results.
Commercial Relationships: Keshab K. Parhi, None; 
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A comparison of ketorolac, diclofenac, nevanac, flurbiprofen, 
and bromfenac in the treatment of cystoid macular edema: a 
retrospective analysis
Jenna M. Kim, Omar Shakir, Ron A. Adelman. Ophthalmology, Yale 
New Haven Hospital, New Haven, CT.
Purpose: A number of studies have been published to date comparing 
the efficacy of various systemic and topical non-steroidal anti-
inflammatory drugs (NSAIDs) in the treatment of cystoid macular 
edema (CME), but literature lacks head-to-head comparison of the 
various commercially available topical NSAIDs. We performed a 
retrospective observational clinical study to elucidate the clinical 
differences between patients with CME who were treated with 
various topical NSAIDs including ketorolac, diclofenac, flurbiprofen, 
nevanac, and bromfenac for cystoid macular edema.
Methods: Total of 20 eyes of 17 patients ranging from age 45 to 88 
at the time of CME diagnosis were included. The underlying cause 
of the patients included Irvine-Gass syndrome, chronic uveitis, 
and prostaglandin-analogue use for glaucoma treatment. Patients 
whose standard treatment for their macular edema was not the 
use of topical NSAIDs (e.g., diabetic macular edema, age-related 
macular degeneration, epiretinal membrane) were excluded. Primary 

endpoints were best-corrected visual acuity and central macular 
thickness. Endpoints were recorded for the time of diagnosis, 1 
month after, and 6 months after the diagnosis.
Results: Of the 20 eyes in the study so far, 10 eyes were treated with 
nepafenac, 2 eyes were treated with diclofenac, 4 eyes were treated 
with ketorolac and 4 eyes were treated with flurbiprofen. Bromfenac 
was used in only one eye, so the result is excluded from this analysis. 
Average initial visual acuity was logMAR 0.53 for nepafenac group, 
0.6 for diclofenac, 0.73 for ketorolac, and 0.46 for flurbiprofen. 
Visual acuity at month 6 was 0.21 in the nepafenac group, 0.65 in 
the diclofenac group, 0.2 in the ketorolac group, and 0.45 in the 
flurbiprofen group. The central macular thickness by 6 months was 
reduced by 134 microns in the nepafenac group, 31 microns in the 
diclofenac group, 254 microns in the ketorolac group, and 92 microns 
in the flurbiprofen group.
Conclusions: With this data based on only 20 eyes, a definitive 
conclusion is difficult to draw. Nepafenac and ketorolac seem 
promising in their efficacy in reducing central macular thickness and 
visual acuity at 6 months after the onset of CME. Prospective studies 
are recommended.
Commercial Relationships: Jenna M. Kim, None; Omar Shakir, 
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