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Mineralocorticoid Antagonists As Adjuncts In Neovascular  
Age-Related Macular Degeneration
Niket Todi1, Kapil Kapoor1, 2, Alan Wagner1, 2. 1Eastern Virginia 
Medical School, Vienna, VA; 2Wagner Macula and Retina Center, 
Virginia Beach, VA.
Purpose: Age-related macular degeneration is the leading cause of 
blindness in patients over the age of 65 in the developed world. While 
intravitreal anti-VEGF agents have become the mainstay of treatment 
for those with neovascular AMD (nAMD), there are many patients 
that are refractory to this treatment, and there are limited alternative 
treatment options. The goal of this study is to evaluate the use of 
mineralocorticoid antagonists as an adjunctive treatment for patients 
with nAMD, specifically those with refractory subretinal fluid (SRF).
Methods: We analyzed 23 patients with nAMD who had received at 
least 6 anti-VEGF injections over 6 months and still had refractory 
SRF. Mean age of patients was 64.6, and 52.2% were female. 13 of 
these patients had chronic SRF without the presence of large retinal 
pigment epithelium detachments (PEDs) while 10 had the presence 
of large PEDs. Persistent SRF was determined by optical coherence 
tomography. Each patient was started on oral eplerenone 25mg PO 
BID and titrated to higher doses according to protocol. Initial central 
macular thickness (CMT) was measured, as well as mean injection 
interval of anti-VEGF therapy before and after eplerenone treatment. 
The CMT at each subsequent anti-VEGF injection and any change 
in injection interval was checked over at least the next three months. 
In data analysis, patients were divided into groups with (Group A) 
and without (Group B) PEDs. T-test was used to determine statistical 
significance.
Results: 10 of 23 patients were in Group A (large PEDs), and 
this group did not show significant reduction in SRF or extension 
of injection interval. 13 of 23 patients were in group B and had 
predominantly chronic SRF with absence of medium-large PEDs. In 
Group B, mean initial CMT was 305.3 microns and mean final CMT 
was 240.6 microns (p<0.05). Mean initial injection interval was  
40.25 days and mean final injection interval was 54.61 days (p<0.05). 
The mean extension of injection interval in this group was  
14.36 days.
Conclusions: In this study, adjunctive mineralocorticoid antagonists 
proved a safe and efficacious treatment for nAMD patients with 
refractory SRF. Adjunctive mineralocorticoid antagonist treatment 
was associated with a decreased CMT and longer interval between 
anti-VEGF injections for these patients. Prospective randomized 
controlled trials are needed to determine the precise role of 
mineralocorticoid treatment in nAMD.
Commercial Relationships: Niket Todi, None; Kapil Kapoor, 
None; Alan Wagner, None
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αB crystallin peptide recombinantly fused with elastin-like 
polypeptides protects retina from NaIO3-induced RPE atrophy
Parameswaran G. Sreekumar1, Zhe Li2, Wan Wang2, Christine Spee3, 
John A. MacKay2, David R. Hinton3, 4, Ram Kannan1. 
1Ophthalmology, Doheny Eye Institute, Los Angeles, CA; 
2Pharmacology and Pharmaceutical Sciences, University of Southern 
California, Los Angles, CA; 3USC Roski Eye Institute, Keck School 
of Medicine of the University of Southern California, Los Angles, 
CA; 4Pathology, Keck School of Medicine of the University of 
Southern California, Los Angles, CA.
Purpose: Age-related macular degeneration (AMD) is the leading 
cause of severe and irreversible central vision loss. Geographic 
atrophy (GA) is an advanced form of AMD characterized by RPE 
cell loss, subsequent degeneration of photoreceptors, and thinning of 
retina. In a previous study, we have shown that a mini-peptide  
(20-mer) derived from αB-crystallin recombinantly fused with elastin 
like polypeptides (ELP) protected RPE cells from oxidative stress 
induced cell death (Wang et al. J Control Release. 2014; 191: 4–14). 
Here, we investigated the therapeutic potential of ELP-αB crystallin 
peptide (crySI) in a mouse model of NaIO3 induced GA.
Methods: Male 129S6/SvEvTac mice (4-6 weeks old) were 
randomly divided into two groups (n=10). In the first group, right 
and left eyes received intravitreal injection of crySI (2 µl, 250 µM) 
and control SI (ELP only), respectively. In the second group; 20-mer 
αB crystallin minipeptide alone was injected to the right eye while 
the left eye received PBS. NaIO3 (33mg/kg BW) was administered 
via the tail vein in mice two days after crySI/ 20-mer αB crystallin 
minipeptide injection. Fundus images were taken on Day 7 and 
retinal degeneration was quantified using ImageJ (NIH, USA). Mice 
were euthanized thereafter and processed for histology, TUNEL 
staining and immunostaining.
Results: We found that NaIO3 significantly induced RPE damage 
and subsequent patchy retinal degeneration on day 7 as evidenced by 
fundus image analysis and histology. A single intravitreal injection 
of crySI significantly (p<0.05) inhibited retinal degeneration 
compared to 20-mer αB crystallin mini-peptide alone. Further, 
crySI significantly inhibited RPE cell death (p<0.001 vs 20-mer αB 
crystallin minipeptide) and caspase 3 activation. We found increased 
levels of endogenous αB crystallin in the RPE monolayer, inner 
nuclear layer and ganglion cell layer of crySI treated eyes, suggesting 
that upregulation of endogenous αB crystallin may play a part in 
retinal protection.
Conclusions: Collectively, our data suggest that crySI should be 
further investigated as a therapeutic agent to prevent RPE atrophy 
and subsequent retinal degeneration in GA.
Commercial Relationships: Parameswaran G. Sreekumar, 
None; Zhe Li, None; Wan Wang, None; Christine Spee, None; 
John A. MacKay, None; David R. Hinton, None; Ram Kannan, 
None
Support: EY01545, a grant from the Arnold and Mabel Beckman 
Foundation and USC Clinical and Translational Science Institute SC 
CTSI (NIH/NCRR/NCATS) Grant # UL1TR000130.



ARVO 2017 Annual Meeting Abstracts

These abstracts are licensed under a Creative Commons Attribution-NonCommercial-No Derivatives 4.0 International License. Go to http://iovs.arvojournals.org/ to 
access the versions of record.

Program Number: 1924 Poster Board Number: B0428
Presentation Time: 11:00 AM–12:45 PM
Brimonidine Drug Delivery System (DDS) Generation 1 in 
patients with geographic atrophy: Post-hoc analysis of a phase 2 
study
Baruch D. Kuppermann1, Sunil S. Patel2, David S. Boyer3, 
Albert J. Augustin4, William R. Freeman5, Thomas Kim6, Kevin Kerr6, 
Francisco J. Lopez6, Susan Schneider6. 1Gavin Herbert Eye Institute, 
UCI Dept of Ophthalmology, University of California Irvine, Irvine, 
CA; 2West Texas Retina, Abilene, TX; 3Retina-Vitreous Associates 
Medical Group, Los Angeles, CA; 4Städtisches Klinikum, Kalsruhe, 
Germany; 5University of California San Diego School of Medicine, 
San Diego, CA; 6Allergan plc, Irvine, CA.
Purpose: Geographic atrophy (GA) is a blinding disease with a 
complex pathogenesis. Protection of retinal pigment epithelium 
(RPE) and photoreceptors may slow progression of retinal 
degeneration and preserve visual function. Brimonidine, an alpha2-
adrenergic agonist, has demonstrated cytoprotective activity in 
animal models in vivo, and in human RPE and Muller cells in vitro. 
The Low-Pressure Glaucoma Treatment Study provided evidence 
of neuroprotective effects of the drug in humans. The effectiveness 
and safety of Brimonidine Drug Delivery System (Brimo DDS), an 
intravitreal implant with brimonidine in a slow-release matrix, is 
being evaluated in the treatment of GA.
Methods: A phase 2, multicenter double-masked study 
(NCT00658619) evaluated patients with bilateral GA secondary to 
AMD. Best-corrected visual acuity in the treated eye was between 
70 and 35 ETDRS letters. Patients were randomized (2:2:1) to Brimo 
DDS 132 or 264 µg, or sham in the treated eye at Baseline and Month 
6. The primary endpoint (change in GA area from baseline) was 
evaluated at Month 12. Patients were followed to Month 24.
Results: One hundred thirteen patients received Brimo DDS 132 
or 264 µg, or sham treatment (N=49, 41, and 23, respectively). 
Mean change in GA area from Baseline was consistently lower in 
both Brimo DDS-treated groups versus the sham group and was 
significantly (P = 0.032) smaller with Brimo DDS 132 and 264 µg 
versus sham at Month 3. A sensitivity analysis, using observed data 
and a mixed model repeated measure analysis with covariate of 
baseline GA lesion area, confirmed that Brimo DDS reduced the rate 
of progression at year 1. At 2 years, lesion growth was reduced in 
the Brimo DDS 264 µg group (P = 0.059). Treatment-related ocular 
adverse events (AEs) were reported in 17/48 (35%), 11/40 (28%), 
and 2/23 (9%) of patients in the 132 and 264 µg and sham arms, 
respectively. The majority of treatment-related AEs were attributed to 
the injection procedure. Incidence of serious AEs was similar across 
groups.
Conclusions: Brimo DDS was safe and well-tolerated. The change 
in GA lesion growth was significantly lower in Brimo DDS-treated 
groups compared with sham at Month 3. Post-hoc analysis confirmed 
the observation that Brimo DDS reduced lesion growth, nearing 
statistical significance at year 2 (P = 0.059) with the higher dose.  
A Phase 2b study is ongoing.
Commercial Relationships: Baruch D. Kuppermann, Regeneron 
(F), Ophthotech (C), Genentech (R), Alcon (C), Allergan (F), 
Allergan (R), Regeneron (C), Regeneron (R), Catalyst (C), 
Genentech (F), Novartis (C), GSK (F), Novartis (R), Genentech (C), 
Alcon (F), Ophthotech (F), Apellis (F), Allergan (C); Sunil S. Patel, 
Acucela (F), Regeneron (F), Graybug Vision (C), Roche (C), 
Astellas (F), Allergan (F), Alcon (F), Ophthotech (F), Apellis 
(F), Genentech/Roche (F); David S. Boyer, Ohr (F), Allegro (C), 
Regeneron (F), Roche (F), Allergan (F), Aerpio (C), River Vision 
(F), Ohr (C), Regeneron (C), Aerpio (F), Genentech (F), Novartis 
(C), Allegro (F), Roche (C), Bayer (C), Novartis (F), Genentech (C), 

Bayer (F), Allergan (C); Albert J. Augustin, Zeiss (F), Allergan 
(F); William R. Freeman, Allergan (C); Thomas Kim, Allergan 
(E); Kevin Kerr, Allergan (E); Francisco J. Lopez, Allergan (E); 
Susan Schneider, Allergan (E)
Support: Allergan plc
Clinical Trial: NCT00658619
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Therapeutic Effects of PPARα Agonist on Experimental 
Neovascular Age-Related Macular Degeneration
Fangfang Qiu, H. Greg Matlock, Qian Chen, Yanhong Du, 
Kelu Zhou, Jian-Xing (Jay) Ma. Physiology, The University of 
Oklahoma Health Sciences Center, Oklahoma, OK.
Purpose: Our previous studies demonstrated that fenofibrate, a 
peroxisome proliferator-activated receptor-alpha (PPARα) agonist, 
has therapeutic effects on diabetic retinopathy and ischemia-
induced retinal neovascularization (NV). This study was designed 
to investigate the effect of fenofibrate acid (Feno-FA), the active 
metabolite of fenofibrate, on neovascular age-related macular 
degeneration (AMD), and to explore whether the effect is PPARα 
dependent.
Methods: Laser-induced choroidal neovascularization (CNV) in 
rats and very low-density lipoprotein receptor (VLDLR) knockout 
(KO) mice were used as neovascular AMD models. Animals were 
intraperitoneally injected with Feno-FA (25 mg/kg body weight/day) 
or vehicle, beginning at the same day as the laser treatment in CNV 
rats for two weeks, and from P13-P28 in VLDLR KO mice. In CNV 
rats, vascular leakage from CNV was examined by fundus fluorescein 
angiography (FFA). Severity of CNV were evaluated by NV areas 
measured in choroidal flat mount and CNV volume measured with 
optical coherence tomography (OCT). In VLDLR KO mice, retina 
vascular leakage was examined by FFA and permeability using Evans 
blue as tracer. Severity of CNV was evaluated by sub-retinal NV 
(SRNV) numbers measured in choroidal flat mount, and intra-retinal 
NV (IRNV) numbers in retinal flat mount. Levels of inflammatory 
factors in eyecups of CNV rats were determined by Western blotting, 
and adherent leukocytes in retinal vasculature in VLDLR KO mice 
were quantified using leukostasis assay. Further, PPARα KO mice 
and age-matched wild-type (WT) mice were used to induce CNV 
by laser, and treated with Feno-FA daily, and then CNV volume was 
measured by OCT at 7 days after treatment.
Results: Feno-FA significantly ameliorated vascular leakage in 
CNV rats and VLDLR KO mice, and reduced the severity of CNV 
in CNV rats, and numbers of SRNV and IRNV in VLDLR KO mice. 
In addition, Feno-FA downregulated the expression of inflammatory 
factors including VEGF, TNF-α and ICAM-1 in the eyecups of CNV 
rats, and reduced adherent leukocytes in the retina of VLDLR KO 
mice. Furthermore, PPARα KO mice developed more severe CNV, 
compared with WT mice, and PPARα KO abolished the Feno-FA’s 
beneficial effects on CNV.
Conclusions: PPARα agonist has a potential therapeutic effect 
on neovascular AMD, and this effect is via a PPARα-dependent 
mechanism.
Commercial Relationships: Fangfang Qiu, None; H. 
Greg Matlock, None; Qian Chen, None; Yanhong Du, None; 
Kelu Zhou, None; Jian-Xing (Jay) Ma, None
Support: NIH grants (EY018659, EY012231, EY019309, 
P20GM104934), a JDRF grant (2-SRA-2014-147-Q-R), American 
Heart Association (14PRE20460229), an IRRF grant and OCAST 
grants (HR13-076).
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Aquaporin-1: a potential target for age-related macular 
degeneration
Raj Patil1, 2, Cheng Wei3, Queenie Tan3, Bhav Parikh3, Beiying Qiu3, 
Veluchamy A. Barathi1, 2, Xiaomeng Wang3, 4, Tien Wong2, 5. 1Singapore 
Eye Research Institute, Singapore, Singapore; 2Ophthalmology & 
Visual Sciences, DUKE-NUS Medical School, Singapore, Singapore; 
3Institute of Molecular and Cell Biology, A*STAR, Singapore, 
Singapore; 4Lee Kong Chian School of Medicine, Nanyang 
Technological University, Singapore, Singapore; 5Singapore National 
Eye Center, Singapore, Singapore.
Purpose: Age-related macular degeneration (AMD) is a leading 
cause of central vision loss, which involves lesions in the Bruch’s 
membrane/RPE (retinal pigment epithelium) layer and abnormal 
neovascularization that originates from the choroid. Despite success 
with anti-VEGF (vascular endothelial growth factor) therapy, a 
significant number of patients do not respond with appreciable 
clinical improvements, which justifies the need for the discovery of 
novel targets that modulate angiogenic processes. Recent evidence 
indicates that water channel protein Aquaporin-1 (AQP1) is involved 
in angiogenesis. Our purpose is to validate the role of AQP1 in retina/
choroid angiogenesis using the AQP1 inhibitor that we recently 
identified in in vitro and ex vivo models for angiogenesis.
Methods: Immunohistochemistry was performed to detect the 
expression of AQP1 in retina/choroid tissue from normal and laser-
induced choroidal neovascularization (CNV) mice using AQP1 
monoclonal antibody. Transwell migration assay was performed 
using primary human retinal endothelial cells and choroidal sprouting 
assay was performed using choroid explants isolated from postnatal 
day 3 C56/BL6 mouse pups. VEGF, VEGF-antibody and Linifanib 
were used as the reference compounds.
Results: AQP1 was expressed in sclera, RPE/choroid and outer retina 
but not in the inner retina. Expression of AQP1 was upregulated 
in lesions of RPE/choroid in laser-induced CNV mice compared 
to RPE/choroid from normal mice. AQP1 inhibitor reduced retinal 
endothelial cell migration rate and choroidal sprouting in a dose 
dependent manner. Cell migration was decreased by 82 ± 3.4% (n=3, 
mean SD) in the presence of 1.0 µM AQP1 inhibitor Whereas, AQP1 
inhibitor blocked choroidal angiogenesis with an IC50 value of  
1.4 ± 0.075 µM (n = 6, mean SEM), which is agreeable with the 
reported IC50 value of 2.7 µM for this compound in a cell based water 
channel activity.
Conclusions: We observed upregulation of AQP1 in the lesions of 
retina/choroid during neovascularization compared to normal mice. 
Further, results obtained using AQP1 inhibitor suggests that AQP1 
is involved in human retinal endothelial cell migration and new 
vessel formation in mouse choroid. Based on these observations we 
postulate that inhibition of AQP1 will have marked effect on retina/
choroid angiogenesis and can serve as potential/effective target for 
modulation of neovascularization in AMD.
Commercial Relationships: Raj Patil, None; Cheng Wei, 
None; Queenie Tan, None; Bhav Parikh; Beiying Qiu, None; 
Veluchamy A. Barathi, None; Xiaomeng Wang, None; Tien Wong, 
None
Support: SIPRAD, JX0054DUKE and JM0010SERI, Singapore
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Characterization of anti-angiogenic properties of histone 
deacetylase (HDAC) inhibitor from marine bacteria in human 
retinal vascular endothelial cells
Wei Cheng1, Queenie Tan1, Raj Patil2, 4, Walter Hunziker1, 
Hendrik Luesch3, 5, Tien Yin Wong2, 4, Wanjin Hong1. 1SIPRAD, 
Institute of Molecular and Cell Biology, Singapore, Singapore; 
2Retina, Singapore Eye Research Institute, Singapore, Singapore; 
3Oceanyx Pharmaceuticals, Alachua, FL; 4Ophthalmology & Visuals 
Sciences ACP, Duke NUS Medical School, Singapore, Singapore; 
5College of Pharmacy, University of Florida, Gainesville, FL.
Purpose: Age-related macular degeneration (AMD) and proliferative 
diabetic retinopathy are the leading causes of blindness worldwide. 
Pathological angiogenesis of the retina is an important process 
involved in these eye diseases. Since significant number of patients 
do not respond to the current therapy, the need to discover new 
targets is high. We investigated here role of SIPRAD0280, a histone 
deacetylase (HDAC) inhibitor isolated from marine bacteria, on 
retinal angiogenesis.
Methods: In vitro angiogenesis assays such as cell proliferation, 
transwell migration and tube formation were performed using 
primary human retinal microvascular endothelial to evaluate the 
efficacy of HDAC inhibitor (SIPRAD0280) on retinal angiogenesis. 
VEGF165 and Linifanib, a potent inhibitor of RTK were used as the 
reference compounds.
Results: SIPRAD0280 inhibited VEGF or non-VEGF induced 
endothelial cells proliferation in a dose dependent manner. The VEGF 
induced proliferation and cell migration was reduced by 48.2 ± 11.4% 
(n =5) and 93.4 ± 1.6% (n =3), respectively in the presence of 100 
nM SIPRAD0280. SIPRAD0280 also inhibited basal migration by 
76.4 ± 5.7% (n =3). Further, SIPRAD0280 completely blocked the 
retinal endothelial cells tube formation at 10 nM.
Conclusions: Our results demonstrate that histone deacetylase 
(HDAC) inhibitor, SIPRAD0280, significantly impaired the 
angiogenic processes in a dose dependent manner in human retinal 
endothelial cells. SIPRAD0280 has a potential be developed 
as a druggable small molecule inhibitor for the modulation of 
neovascularization in ocular diseases.
Commercial Relationships: Wei Cheng, None; Queenie Tan, 
None; Raj Patil, None; Walter Hunziker, None; Hendrik Luesch, 
Oceanyx Pharmaceuticals (E), Oceanyx Pharmaceuticals (I), Oceanyx 
Pharmaceuticals (S), Oceanyx Pharmaceuticals (P), Oceanyx 
Pharmaceuticals (F); Tien Yin Wong, None; Wanjin Hong, None
Support: SERI-IMCB Program in Retinal Angiogenic Diseases 
(SIPRAD) and Singapore BMRC, A*STAR
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Office-based t-PA assisted pneumatic displacement of submacular 
hemorrhage secondary to neovascular age-related macular 
degeneration (ARMD): A comparative study of newly-converted, 
treatment-naïve eyes vs. eyes with anti-VEGF therapy prior to 
presentation
Santosh P. Bhaskarabhatla1, Howard F. Fine1, 2, 
Dimosthenis Mantopoulos1, Daniel B. Roth1, 2, Nicholas Chinskey1, 2, 
Sumit P. Shah1, 2. 1Department of Ophthalmology, Robert Wood 
Johnson Medical School, Rutgers University, Woodland Park, NJ; 
2NJ Retina, New Brunswick, NJ.
Purpose: To study the visual outcomes of anti-VEGF-naïve and  
anti-VEGF-experienced eyes presenting with a submacular 
hemorrhage secondary to neovascular ARMD who are treated with 
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pneumatic displacement and intravitreal tissue plasminogen activator 
(t-PA) followed by ongoing anti-VEGF therapy.
Methods: A retrospective chart review was performed for patients 
who presented from May 2012 to June 2015 with submacular 
hemorrhage at a multi-physician retina-only group practice. Inclusion 
criteria were baseline visual acuity (Va) of at least hand-motions 
vision with at least one year follow-up. All patients received 
intravitreal t-PA (50 µg /0.1cc) with intravitreal C3F8 or SF6 gas 
within 48 hours of presentation and received ongoing anti-VEGF 
injections. Statistical analysis was performed using the binomial test 
and 2-tailed paired t-test.
Results: 28 eyes of 28 patients were initially identified, and 18 eyes 
of 18 patients fit the inclusion criteria. 16 eyes had a hemorrhage 
larger than 6 disc areas in size. Two groups were identified: Group A 
was naïve to anti-VEGF prior to presentation (n=9, age = 84.3 years, 
4 females), and Group B received anti-VEGF prior to presentation 
(n=9, age = 84.6 years, 6 females). There were no statistical 
difference for age (p=0.88) or for gender (p=0.37) between both 
groups.
Overall, the entire cohort began with a logMAR Va of 1.682 
(≈20/1000) and improved to 1.064 (≈20/250) after 12 months 
(p<0.0001). Over two-thirds of patients began with Va worse than 
legal blindness (20/400), and one third of patients had a final Va 
better than 20/70. The final average Va of both Group A and B was 
not statistically different (1.222 vs. 0.971, p=0.308), nor was the 
magnitude of improvement statistically different (p=0.104).
Conclusions: Office based pneumatic displacement with intravitreal 
t-PA, followed by regular anti-VEGF therapy is an effective treatment 
for submacular hemorrhage secondary to neovascular ARMD. These 
patients benefit from this treatment, regardless of whether they 
have received prior anti-VEGF therapy. This type of displacement 
procedure likely reduces the size of the subjective central scotoma 
and maintains the integrity of the vitreous body for future anti-VEGF 
therapy.
Commercial Relationships: Santosh P. Bhaskarabhatla, 
None; Howard F. Fine, Regeneron (F), Alimera Sciences (C), 
Genentech (R), Allergan (F), Auris Surgical Robots (R), Allergan 
(R), Auris Surgical Robots (C), Regeneron (C), Regeneron (R), 
Genentech (F), Auris Surgical Robots (I), Alimera Sciences (R), 
Auris Surgical Robots (P), Genentech (C), Allergan (C), Alimera 
Sciences (F); Dimosthenis Mantopoulos, None; Daniel B. Roth, 
Ohr Pharmaceuticals (I), Regeneron (F), Ohr Pharmaceuticals (C), 
Alimera Sciences (C), Foresight Labs V4 (I), Allergan (F), Alimera 
Sciences (R), Foresight Labs V4 (C), Regeneron (C), Genentech 
(F), Alimera Sciences (F), Allergan (C); Nicholas Chinskey; 
Sumit P. Shah, Regeneron (F), Alimera Sciences (C), Genentech 
(R), Allergan (F), Alimera Sciences (R), Genentech (C), Allergan (R), 
Regeneron (C), Regeneron (R), Genentech (F), Alimera Sciences (F), 
Allergan (C)
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Development of SERP1 and SERP2 anti-inflammatory 
serpins from Myxoma virus for use in gene therapy for ocular 
inflammation
Virginia White1, Sriram Ambadapadi2, Matthew Amontree1, 
Brianna M. Bowman3, Cristhian J. Ildefonso3, Alexandra Lucas2, 
D Grant McFadden1, Alfred S. Lewin1. 1Molecular Genetics & 
Microbiology, University of Florida, Gainesville, FL; 2Medicine, 
University of Florida College of Medicine, Gainesville, FL; 
3Ophthalmology, University of Florida College of Medicine, 
Gainesville, FL.

Purpose: Inflammation of the retina is a contributing factor in several 
of the leading causes of vision loss, such as diabetic retinopathy, age-
related macular degeneration (AMD), and recurrent uveitis. SERP1 
and SERP2 are serine protease inhibitors produced by myxoma virus, 
a poxvirus infecting rabbits. SERP1 is unique among poxviral serpins 
in that it is secreted as a glycoprotein late during infection. SERP1 
has the ability to inhibit multiple targets in the inflammatory cascade, 
giving it potent anti-inflammatory action. SERP2 is an inhibitor of 
granzyme B, caspase-1, and caspase-8. Both purified serpin proteins 
display potent anti-inflammatory activity in vascular injury and 
transplant models. We hypothesize that these serpins can be used in 
anti-inflammatory gene therapies for ocular inflammatory diseases.
Methods: The SERP1 and SERP2 genes were fused to green 
fluorescent protein (GFP) with a self-cleaving porcine teschovirus-1 
P2A peptide using the Gibson assembly method. These fused 
genes were cloned in plasmids containing AAV2 terminal repeats. 
HEK293T cells were transfected with either SERP1-P2A-GFP or 
SERP2-P2A-GFP using linear polyethyleneimine (PEI).
Results: SERP1-P2A-GFP and SERP2-P2A-GFP gene expression 
was determined by visualization of GFP via fluorescence microscopy 
after 48 hours. Western blot confirmed the expression and cleavage 
of the secreted SERP1-P2A-GFP in the conditioned media and of 
SERP2-P2A-GFP in the cell lysate. The inhibitory properties of these 
genes were measured using in vitro assays for IL-1β secretion and 
urokinase plasminogen activator (uPA) activity assay.
Conclusions: We have successfully generated two novel AAV vectors 
that can deliver viral serpin genes from Myxoma virus. These genes 
have potent anti-inflammatory activities in vitro.
Future studies include in vivo efficacy studies of intravitreal injection 
of AAV-vectored SERP1 and SERP2 in the endotoxin-induced uveitis 
mouse model. Gene expression and safety will be determined by 
electroretinography (ERG), fluorescence fundoscopy, and optical 
coherence tomography (OCT). If successful, this could lead to 
novel gene therapies for ocular inflammatory diseases, relieving a 
significant public health burden.
Commercial Relationships: Virginia White, None; 
Sriram Ambadapadi, None; Matthew Amontree, None; 
Brianna M. Bowman, None; Cristhian J. Ildefonso, None; 
Alexandra Lucas, None; D Grant McFadden, None; 
Alfred S. Lewin, None
Support: National Eye Institute (R01EY026268), NEI core grant to 
the University of Florida (P30 EY02172), and the Shaler Richardson 
Professorship endowment

Program Number: 1930 Poster Board Number: B0434
Presentation Time: 11:00 AM–12:45 PM
Evaluation of outer retinal tubulations in eyes switched from 
intravitreal ranibizumab to aflibercept for treatment of exudative 
age-related macular degeneration
Nathalie Massamba. PARIS, PITIE SALPETRIERE HOSPITAL, 
PARIS, France.
Purpose: Purpose To evaluate the changes of outer retinal tubulations 
(ORTs) as seen on spectral-domain optical coherence tomography 
(SD OCT) in eyes with neovascular age-related macular degeneration 
(AMD) where treatment was switched from intravitreal ranibizumab 
to intravitreal aflibercept.
Methods: Prospective study of eyes diagnosed with neovascular 
AMD and previously treated with >6 intravitreal ranibizumab 
injections and switched to aflibercept, conducted at a single centre 
(Department of Ophthalmology at Pitié Salpetriere Hospital, Paris 
VI University) from January to July 2016. Before and after treatment 
was switched from
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ranibizumab to aflibercept, SD-OCT was used to evaluate the 
presence of ORTs. Additional assessments in this patient group 
included best-corrected visual acuity (BCVA), fluorescein 
angiography (FA), indocyanine green angiography (ICGA). Changes 
in pigment epithelium detachments (PED), presence of intraretinal 
cysts, and presence of subretinal fluid (SRF) were also noted.
Results: Twenty-four eyes of 24 consecutive patients  
(15female/nine male, mean age 70 years) diagnosed with neovascular 
AMD and previously treated with >6 intravitreal ranibizumab 
injections and switched to aflibercept were included in the analysis. 
After receiving aflibercept, patients were followed for a mean of 6.1 
months. Prior to treatment switch, 97 % of eyes showed ORTs, while 
after treatment switch to aflibercept, at the end of the study period, 
75 %had ORTs (p = 0.219). Changes in BCVA (LogMAR) were not 
statistically significant (1.16 ± 0.44 to 1.18 ± 1.06, p =0.12), however, 
a significant reduction in central macular thickness (CMT)  
(from 406 µm ± 112 to 263 µm ± 68, p = 0.001), PED (from 70.8 % 
to 41.7%, p = 0.016), presence of intraretinal cysts (from 83.3% to 
33.3 %, p= 0.002)andSRF (from 91.7 % to 25 %, p = 0.001) were 
noted.
Conclusions: Conclusion
After switching from ranibizumab treatment to aflibercept, 
ORTsremained present in 75 % of eyes, and significantreductions 
in CMT, PED, and SRF, and presence of intraretinal cysts were 
observed.
Commercial Relationships: Nathalie Massamba, None

Program Number: 1931 Poster Board Number: B0435
Presentation Time: 11:00 AM–12:45 PM
Adjunctive Indocyanine Green Angiography-Directed 
Verteporfin Photodynamic Therapy for the Treatment of 
Persistent Disease Activity in Neovascular AMD
Priyatham S. Mettu, Michael J. Allingham, Peter Nicholas, 
Scott W. Cousins. Ophthalmology / Duke Eye Center, Duke 
University School of Medicine, Durham, NC.
Purpose: Assess the efficacy of adjunctive indocyanine green 
angiography (ICGA)-directed verteporfin photodynamic therapy 
(PDT) for the treatment of persistent disease activtity (PDA) in spite 
of anti-vascular endothelial growth factor (VEGF) therapy in patients 
with neovascular age-related macular degeneration (NV AMD).
Methods: Prospective, open-label investigator-initiated study of 
adjunctive ICGA-directed verteporfin PDT, plus aflibercept, for 
treatment of PDA in spite of anti-VEGF therapy (n=16). Inclusion 
criteria included single eye of an individual with (1) active disease in 
spite of monthly anti-VEGF therapy, either after loading dose (initial 
three monthly treatments) or after a sustained period of treatment; 
and (2) identifiable neovascular subtype by ICGA. Eyes were 
excluded for prior history of PDT or for retinal pigment epitheilum 
(RPE) atrophy at the focus of treatment. Enrolled eyes underwent 
treatment according to the specified schedule (Fig. 1), and a repeat 
PDT treatment was permitted at month 3 for eyes with continued 
PDA. The study group was stratified by ICGA subtype identified at 
baseline. Response to adjunctive PDT was assessed by clinical exam, 
optical coherence tomography (OCT), and fluorescein angiography 
(FA) and was classified as either “PDA” (unresolved OCT fluid, FA 
leakage, FA lesion growth, hemorrhage, or progressive fibrosis), or 
quiescent, using a categorical disease activity scale (Fig. 2).
Results: Patients with PDA undergoing ICGA-directed PDT were 
comprised of ICGA subtypes of branching arteriolarized vascular 
complex (BAVC) (56.2%), polypoidal choroidal vasculopathy (PCV) 
(18.8%), and choroidal leak syndrome (25%). Treatment success of 
adjunctive PDT, defined as NV AMD disease quiescence or mild (i.e. 
trivial) disease activity at 6 months, was achieved in 68.8% of eyes. 

Additionally, ICGA-directed PDT permitted successful extension 
of aflibercept treatment interval, with sustained disease quiescence, 
to every 8 weeks in 31.2% of eyes, and to every 6 weeks in 18.8% 
of eyes in a population that previously had PDA in spite of monthly 
anti-VEGF therapy.
Conclusions: ICGA-directed verteporfin PDT is effective for the 
treatment of PDA in spite of anti-VEGF monotherapy and should be 
considered as an adjunctive treatment option for affected NV AMD 
patients.

Figure 1.

Figure 2.
Commercial Relationships: Priyatham S. Mettu, Bausch + Lomb 
(F), Regeneron (F); Michael J. Allingham, None; Peter Nicholas, 
None; Scott W. Cousins, Bausch + Lomb (F), Regeneron (F), 
Heidelberg Engineering (C)
Support: Bausch + Lomb (Grant for Investigator-Initiated Study - 
SWC, PSM); NEI 1K08 EY025325-01 (PSM)
Clinical Trial: NCT02452840
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Novel collagen peptide inhibits choroidal neovascularization in 
mouse model of Wet AMD
Byul-Nim Ahn1, Dae-Young Hur1, 3, Si-Kyung Kim1, Yerin Shin1, Jae 
Wook Yang1, 2. 1T2B infrastructure Center for Ocular Disease, Inje 
University Busan Paik Hospital, Busan, Korea (the Republic of); 
2Department of Ophthalmology, Inje University College of Medicine, 
Busan, Korea (the Republic of); 3Anatomy and Cell Biology, Inje 
University College of Medicine, Busan, Korea (the Republic of).
Purpose: Laser-induced choroidal neovascularization (CNV) mouse 
model is used world widely for wet-AMD. Laser induced CNV 
model relies on laser injury to rupture of Bruch’s membrane, resulting 
in subratinal blood vessel recruitment from the choroid, mimicking 
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the main symptoms of human AMD. We aimed to investigate the 
anti-angiogenic effect of novel collagen peptide  
(HYP-G-Q-D-G-L-A-G-P-K) in experimental CNV mouse model.
Methods: CNV was induced in C57BL/6 mice by laser 
photocoagulation using image-guided laser system (Micron 
IV, Phoenix Research Laboratories). Intravitreal injections of 
aflibercept and peptide were administrated for 3 days starting at day 
of laser injury. After 2 weeks laser photocoagulation, CNV areas 
were measured on fundus fluorescein angiography (FFA), optical 
coherence tomography (OCT) and histopathological assay. Change 
of visual function was evaluated by electroretinogram (ERG). VEGF 
and macrophage infiltration were detected by immunohistochemistry.
Results: Two weeks after laser photocoagulation, the volume of CNV 
vessels increased exponentially. However, intravitreal injection of 
peptide decreased the size of the CNV lesions compared with vehicle 
(PBS) injections. H&E stained section showed that CNV size was 
dramatically decreased in peptide injected eye. ERG responses were 
found to decline with increasing size of CNV. However, injection of 
peptide restored the reduced ERG a- and b-wave. Peptide treatment 
also significantly inhibited macrophage infiltration and VEGF 
expression in the CNV area.
Conclusions: A novel collagen peptide reduced visual function 
loss and inhibited newly forming vessel and regressed CNV by 
macrophage infiltration and VEGF expression, suggesting that the 
peptide suppresses CNV through VEGF inhibition. Therefore, the 
collagen peptide maybe a possible promising material for treatment 
of wet-AMD.
Commercial Relationships: Byul-Nim Ahn; Dae-Young Hur, 
None; Si-Kyung Kim, None; Yerin Shin, None; Jae Wook Yang, 
None
Support: This study was supported by a grant from the Korea 
Healthcare Technology R&D Project, Ministry of Health and Welfare 
Affairs, Republic of Korea
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Cytochrome P450 monooxygenase lipid metabolites regulate 
choroidal neovascularization in the eye: contribution of the 
soluble epoxide hydrolase
Kip M. Connor1, 2, Saori Inafuku1, 2, Clifford Kim1, 2, Deeba Husain1, 2, 
Joan W. Miller1, 2, Eiichi Hasegawa1, 2. 1Ophthalmology, Harvard 
Medical School, Boston, MA; 2Ophthalmology, Massachusetts Eye 
and Ear Infirmary, Boston, MA.
Purpose: Age-related macular degeneration (AMD) is the most 
common cause of blindness for the elderly in the developed 
world. Abnormal growth of choroidal blood vessels, or choroidal 
neovascularization (CNV), is a hallmark of the neovascular (wet) 
form of advanced AMD and leads to significant vision loss. A 
growing body of evidence supports a strong link between neovascular 
disease and inflammation. Metabolites of long-chain polyunsaturated 
fatty acids (LCPUFAs) derived from the cytochrome P450 (CYP) 
monooxygenase pathway serve as vital second messengers that 
regulate a number of hormones and growth factors involved in 
inflammation and vascular function.
Methods: The present study adheres to ARVO’s Statement for 
the Use of Animals in Ophthalmic and Vision Research. Utilizing 
a mouse model of CNV, we characterized the role of these lipid 
metabolites in regulating neovascular disease.
Results: We discovered that the CYP-derived lipid metabolites 
epoxydocosapentaenoic acids (EDPs) and epoxyeicosatetraenoic 
acids (EEQs) are vital in dampening CNV severity. Specifically, 
overexpression of epoxygenase CYP2C8 or genetic ablation/
inhibition of the soluble epoxide hydrolase (sEH) enzyme led to 

increased levels of EDP and EEQ with attenuated CNV development. 
In contrast, when we promoted the degradation of these CYP-derived 
metabolites by transgenic overexpression of sEH, the protective 
effect against CNV was lost. We found that these molecules work in 
part through their ability to regulate the expression of key leukocyte 
adhesion molecules, on both leukocytes and endothelial cells, thereby 
mediating leukocyte recruitment.
Conclusions: These results suggest that CYP-derived lipid signaling 
molecules and their regulators are potential therapeutic targets in 
neovascular diseases. Inhibition of sEH prolonged the bioavailability 
of these potent bioactive lipids and conferred increased protection in 
the laser-induced CNV model.
Commercial Relationships: Kip M. Connor, OMEICOS (F), 
OMEICOS (C), Novartis - Spouse (E), MEEI (P); Saori Inafuku, 
None; Clifford Kim, None; Deeba Husain, None; Joan W. Miller, 
Valeant Pharmaceuticals (P), Amgen, Inc (C), Maculogix, Inc. (C), 
ALCON (C), KalVista Pharmaceuticals Ltd. (C), ONL Therapeutics, 
LLC (P); Eiichi Hasegawa, None
Support: This study was supported by a Special Scholar Award 
(to K.M.C.), Medical Student Fellowship Grant (to C.B.K.), 
and an unrestricted grant (to J.W.M.) from Research to Prevent 
Blindness; the Massachusetts Lions Eye Research Fund); by Grants 
R01EY022084/S1 (to K.M.C.), and by the BrightFocus Foundation 
(K.M.C.).
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Intravitreal RTPA injection for macular hemorrhage: long term 
follow up
Isabella D’Agostino, Sara Bochicchio, Matteo G. Cereda, 
Giovanni Staurenghi. Biomedical and Clinacal Science “Luigi 
Sacco”, Sacco Hospital Eye clinic, Milan, Italy.
Purpose: To evaluate long term visual outcome and progression of 
exudative age related macular degeneration (wet-AMD) in terms 
of choroidal neovascularization (CNV) activity and OCT B-Scan 
changes in patients treated with intravitreal injection of recombinant 
tissue plasminogen activator (rTPA) for recent onset of submacular 
hemorrhage.
Methods: This is a retrospective case series of 25 patients diagnosed 
with submacular hemorrhage associated with CNV and treated by 
intravitreal rTPA (50 mg in 0.1 ml) and gas (0.3 cc SF6 99%). The 
procedure was performed within 14 days from bleeding in all the 
patients. An anti-VEGF drug was injected in each eye at the day of 
diagnosis and preceded the pneumatic displacement from 1 to 5 days. 
Each eye was scanned with SD-OCT(HRA Spectralis, Heidelberg 
Engineering) at baseline, one day, one week and one month after the 
main procedure; a pro re nata (PRN) approach was used thereafter. 
We evaluated visual acuity (VA) before and after procedure, CNV 
reactivation based on number of anti-VEGF intravitreal injections 
necessary in the following years.
Results: At baseline the mean VA was 1.3/10 (SD ±0.11) and rise 
to 2.1/10 (SD ±0.19) at first evaluation after the injection. Ten 
patients didn’t require further treatments because of CNV contraction 
and poor residual VA (mean 0.03,SD ±0.02), a complete blood 
dislocation was obtained just in 3 of them. Eleven patients showed 
a VA improvement from 1.7/10 (DV ±0.10) to 3.5/10 (DV ±0.16) 
associated with a complete (7/11) o partial (4/11) dislocation of the 
hemorrhage from macula within 7 days. In eight of them further 
anti-VEGF intravitreal injections were necessary during the follow 
up (mean number of injections was 5.5 in the first year, 2.7 per year 
during follow up), while in 3 patients CNV didn’t show other signs of 
activity. We lost 4 patients at follow up visits. Mean follow up time 
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was 19,8 months (max 39,min 4). In one case vitreous hemorrhage 
complicated the main procedure.
Conclusions: In our series, best VA outcome correlated with a 
complete dislocation of the submacular hemorrhage within 7 days. 
When procedure failed a fibrotic contraction of the CNV occurred 
and VA outcome was poor. After a complete dislocation of the blood 
CNV can reactivate. Rate of reactivation is higher during the first 
year and tends to reduce thereafter.
Commercial Relationships: Isabella D'Agostino, None; 
Sara Bochicchio, None; Matteo G. Cereda, Bayer (C); 
Giovanni Staurenghi, Alcon (R), Alcon (C), Zeiss (F), Ocular 
Instruments (P), Boehringer Ingelheim (C), Novartis (C), Optos (C), 
Roche (C), Novartis (R), Bayer (C), Heidelberg Engineering (C), 
Bayer (R), Novartis (F), Genentech (C), Optuvue (F), Heidelberg 
Engineering (R), Zeiss (C), Allergan (C)
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TIMP3 Aggregates in Endothelial Cells Expressing Sorsby 
Fundus Dystrophy Associated TIMP3 Mutations is Regulated by 
Glycosylation
Jian H. Qi. Ophthalmic Research-ColeEye Inst, Cole Eye Institute, 
Cleveland, OH.
Purpose: Purpose: Sorsby’s fundus dystrophy (SFD) is an autosomal 
dominant macular disorder that closely resembles age-related macular 
degeneration (AMD). SFD is caused by mutations in tissue Inhibitor 
of metalloproteinase-3 (TIMP3) gene and is of considerable interest 
due to early onset of choroidal neovascularization (CNV). The 
objective of this study is to investigate the molecular mechanism(s) 
by which TIMP3 mutants regulate choroidal neovascularization
Methods: Methods: Porcine aortic endothelial (PAE) cells lines that 
express wild-type TIMP3, three unique SFD mutant TIMP3 genes 
(S156C-TIMP3, Y168C-TIMP3 and S181C-TIMP3) and N184Q-
SFD-TIMP3 mutants and RPE-choroid tissue from S156C-TIMP3 
knock-in mouse and AMD eyes were analyzed for TIMP3 isoforms 
and VEGF-induced signaling.
Results: Results: During the analysis of these cell lines we 
determined that compared to wild-type TIMP3 in endothelial 
cells, mutant TIMP3 was more glycosylated and showed small 
increases in aggregates. To evaluate if the glycosylation state of 
TIMP3 contributed to the aggregation of TIMP3 we evaluated 
double mutant lines with an additional mutation at Asn184 (the only 
potential N-glycosylation site on TIMP3 [23]). We observed that 
upon deglycosylation of TIMP3 there was a dramatic increase in high 
molecular weight species of aggregated mutant TIMP3 (resistant to 
reducing agents) as well as increased angiogenesis in response to 
VEGF.
Conclusions: Conclusion: The crosslinking and aggregate formation 
of mutant TIMP3 is inversely proportional to the glycosylation of 
TIMP3, which contributes to increased angiogenesis and CNV.
Commercial Relationships: Jian H. Qi
Support: FFB Center Grant (BAA) Unrestricted Grant from 
Research to Prevent Blindness, Inc., New York, NY. NIH-NEI P30 
Core Grant (1P30EY025585-01A1) awarded to the Cole Eye Institute
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Pneumatic displacement of submacular hemorrhage: single 
surgeon consecutive case series
Robert Wirthlin, Harrison R. Jones. Spokane Eye Clinic, Spokane, 
WA.
Purpose: Controversy exists in treating submacular hemorrhage. 
Options include observation, pneumatic displacement, and pars plana 

vitrectomy with subretinal injection of tissue plaminogen activator 
and air-fluid exchange. Observation has a poor visual prognosis for 
several reasons: toxicity of blood breakdown products, a physical 
barrier between the chorioriocapillaris/RPE and neurosensory 
retina, and disciform scarring. However, pars plana vitrectomy with 
subretinal tPA injection carries well-known significant treatment-
associated risks. We performed a retrospective review of outcomes 
for pneumatic displacement by a single surgeon over a three year 
period.
Methods: We reviewed our electronic health record from 2013 to 
2016 to indentify patients who underwent any gas bubble injection. 
Subjects were found by searching the for CPT codes 67110 and 
67025. Eighteen were identified. Eleven subjects whose procedure 
was performed to treat a rhegmatogenous retinal detachment were 
excluded. Six subjects whose procedure was performed to treat 
subretinal hemorrhage and who had at least 3 months of follow 
up were included. One subject excluded due to lack of follow up. 
Treatment consisted of a single intravitreal injection of 0.3 cc of 
C3F8 through the pars plana followed by part time positioning 
for one week. Information gathered included age, visual acuity, 
diagnosis, other interventions, central one mm macular subfield 
thickness by OCT, diagnosis, area of hemorrhage on fundus 
photography and treatment complications.
Results: The cause of submacular hemorrhage was exudative age-
related macular degeneration (wet AMD) in 4 patients and retinal 
macroaneurysm (MA) in 2 patients. Average age was 80.8 years. 
Mean visual acuity measured 20/400 and 20/60 at baseline and follow 
up (mean 13 months), respectively. OCT measured 533 microns and 
357 microns, at baseline and post treatment, respectively. Average 
baseline subretinal hemorrhage area measured 25 mm2. Patient with 
wet AMD were treated with anti-vascular endothelial growth factor 
(VEGF) agents for the duration of the study. Patients with MA 
were treated with monthly anti-VEGF until resorption of subretinal 
hemorrhage. There were no treatment-associated complications.
Conclusions: In our small case series, pneumatic displacement 
followed by treatment of the underlying disease effectively 
improved visual acuity and reduced macular thickness without any 
complications.
Commercial Relationships: Robert Wirthlin, None; 
Harrison R. Jones, None
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Evaluation of the advanced antagonist of Retinol-Binding Protein 
4 in animal models of bisretinoid and retinaldehyde toxicity
Konstantin Petrukhin, Boglarka Racz. Department of Ophthalmology, 
Columbia University, New York, NY.
Purpose: Dry AMD is a multifactorial disorder with several 
different pathogenic factors contributing to the disease progression. 
Age-dependent accumulation of cytotoxic lipofuscin in the retina 
matches the age-dependent increase in dry ADM prevalence and 
is frequently cited as one of potential pathogenic factors. An 
emerging complimentary view on the role of lipofuscin bisretinoids 
in dry AMD stresses the causative role of retinaldehyde toxicity in 
disease progression over the pathogenic contribution of lipofuscin 
bisretinoids. We identified several classes of novel non-retinoid 
antagonists of Retinol-Binding Protein 4 (RBP4). Here we describe 
characterization of the advance RBP4 antagonist in relevant animal 
models of bisretinoid and retinaldehyde toxicity.
Methods: The effect of compound dosing on lipofuscin bisretinoid 
synthesis was assessed in the Abca4-/- mice as well as in the double 
knock-out Abca4-/-Rdh8-/- mouse model following 3 months of 
dosing. The protective effect of compound dosing against combined 
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bisretinoid and retinaldehyde toxicity was evaluated in the double 
knock-out Abca4-/-Rdh8-/- model by assessing ERG parameters and by 
measuring preservation of the photoreceptor layer.
Results: Compound administration partially restricted retinol supply 
to the RPE and induced drastic inhibition of lipofuscin bisretinoid 
synthesis in eyecups of the Abca4-/- mice as well as in the retinas of 
double knock-out Abca4-/-Rdh8-/- mice. Compound administration 
inhibited photoreceptor degeneration and suppressed ERG 
attenuation in the Abca4-/-Rdh8-/- model.
Conclusions: The drug candidate drastically inhibited formation 
of lipofuscin bisretinoids and conferred anatomical and functional 
photoreceptor preservation in the model of combined bisretinoid and 
aldehyde toxicity. Our study indicates that this drug candidate may 
potentially be considered as a treatment for dry AMD and Stargardt 
disease.
Commercial Relationships: Konstantin Petrukhin, The Trustees 
of Columbia University in the City of New York (P); Boglarka Racz, 
None
Support: NIH Grant U01 NS074476
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Reduction of Bruchs Membrane (BrM) Thickness after Pulsed 
Laser Irradiation in Apolipoprotein (Apo) E Knock Out Mice
Elisabeth Richert1, Jan Tode1, Alexa Klettner1, Stefan O. Koinzer1, 
Ralf Brinkmann2, Jost Hillenkamp1, 3, Ralph Lucius4, Johann Roider1. 
1Department of Ophthalmology, University of Kiel, Kiel, Germany; 
2Medical Laser Center, Lübeck, Germany; 3Department of 
Ophthalmology, University of Würzburg, Würzburg, Germany; 
4Anatomical Institute, University of Kiel, Kiel, Germany.
Purpose: An increase of BrM thickness is one of the main 
characteristics of early non-exudative age related macular 
degeneration (dry AMD). Today there is no adequate treatment for 
dry AMD. We repetitively applied laser pulses in order to stimulate 
the retinal pigment epithelium (RPE) without thermal damage to 
the neuroretina. We investigated the effect of repetitive pulsed laser 
irradiation on BrM thickness in an AMD-mouse model.
Methods: One eye of five 9 month old ApoE knock out mice 
(B6.129P2-Apoetm1Unc/J) was treated with a pulsed 532 nm Nd:YAG 
laser (duration 250 ns, repetition rate 500 Hz, spot size 50 µm, 
mean energy 1.5 µJ, 150 pulses) while the fellow eye was used as 
intraindividual untreated control, as well as untreated age-matched 
C57BL/6J mice. We applied an average of 191 laser spots uniformly 
across the fundus with an interspot distance of 1 spot. Energy 
was chosen 70 % below clinical visibly threshold, titrated in the 
periphery. Eyes were investigated by fundus photography and optical 
coherence tomography (OCT) at the day of laser treatment and at the 
day of enucleation 1 month later. Thickness of BrM was measured by 
transmission electron microscopy (TEM) in a blinded standardized 
procedure.
Results: In fundus photography and OCT, ApoE knock out mice 
showed AMD-associated degenerative changes such as drusen-
like deposits, areas of hypopigmented RPE and a thickened BrM 
compared to control mice. Laser spots were not visible by fundus 
imaging or OCT at the day of laser treatment or 1 month later. In 
TEM we observed a significant reduction (p< 0.01) of BrM thickness 
in laser treated eyes (mean 534.2 nm, SEM 12.1 nm) compared to 
untreated fellow eyes (mean 574.0 nm, SEM 10.1 nm) 1 month after 
laser irradiation. The thickness of BrM in laser treated eyes was 
reduced to the level of C57BL/6J control mice (mean 537.7 nm, SEM 
8.00 nm).
Conclusions: The repetitive pulsed laser irradiation reduced 
BrM thickness in ApoE knock out mice by RPE stimulation and 

rejuvenation without thermal damage to the neuroretina. This could 
improve flux across BrM. It might represent a possible treatment for 
early AMD.
Commercial Relationships: Elisabeth Richert, None; Jan Tode, 
None; Alexa Klettner, None; Stefan O. Koinzer, None; 
Ralf Brinkmann, None; Jost Hillenkamp, None; Ralph Lucius, 
None; Johann Roider, None
Support: Supported by Federal Ministry of Education and research, 
Grant: 13GW0043D
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Aryl hydrocarbon receptor (AhR) activation decreases severity of 
laser-induced choroidal neovascular lesions (CNV)
Mayur Choudhary1, Stephen H. Safe3, Goldis Malek1, 2. 1Department 
of Ophthalmology, Duke University School of Medicine, Durham, 
NC; 2Department of Pathology, Duke University School of Medicine, 
Durham, NC; 3Veterinary Medicine and Biomedical Sciences, Texas 
A&M University, College Station, TX.
Purpose: The large number of anti-VEGF non-responders 
necessitates identification of alternative therapeutic targets for 
patients with wet age-related macular degeneration (AMD). AhR is 
a transcription factor important in toxin clearance. It has also been 
shown to regulate several AMD-pathogenic pathways including 
inflammation, extracellular matrix remodeling and angiogenesis. 
Previously we found that the absence of AhR in mice, results in 
smaller and less complex CNV lesions compared to AhR+/+ mice. 
Herein, we tested the therapeutic potential of AhR activation on 
angiogenesis in a mouse model of wet AMD.
Methods: AhR activity in human primary RPE (hRPE) cells  
(n=2 donors; 3 replicates) and macaque choroidal endothelial cells 
(RF6A; 3 replicates) was determined by luciferase reporter activity 
assays and assessment of target gene expression (CYP1A1, CYP1B1, 
IL-1b) following treatment with a panel of endogenous (n=5) and 
pharmacological (n=8) AhR ligands. Angiogenesis assays were 
performed to evaluate the effect of ligands on regression of VEGF-
induced cell migration. CNV lesions were laser induced in C57BL/6J 
mice (12 month old, n=10/drug, males and females) treated with the 
two ligands with the greatest efficacy to decrease cell migration  
in vitro. Severity of the lesions was determined on flatmounts of the 
posterior pole (n=10) stained with isolectin GS-IB4. Distribution of 
immune cells and extracellular matrix molecules was determined by 
immunohistochemistry.
Results: All endogenous and pharmacological drugs activated AhR 
in both hRPE and RF/6A cells. AhR activity in RF/6A cells was 
greater when treated with pharmacological ligands (10-25 fold over 
vehicle) in comparison to the endogenous compounds (3-7 fold 
over vehicle). Leflunomide and flutamide, inhibited endothelial cell 
migration (p=0.0001 and p<0.0001, respectively) and proliferation 
(p<0.05, both) significantly. In vivo, leflunomide (38% decrease in 
area, p<0.05 and 56% decrease in volume, p<0.05) and flutamide 
(72% decrease in area, p<0.01 and 55% decrease in volume, p<0.05) 
significantly decreased lesion size and volume. A significant decrease 
in the number of Iba+ microglia/macrophages within the lesions 
following drug treatment was seen in retinal cryosections.
Conclusions: Our results support the hypothesis that activation of 
AhR may be used as a potential treatment in wet-AMD.
Commercial Relationships: Mayur Choudhary, None; 
Stephen H. Safe, None; Goldis Malek, None
Support: NEI EY02868 (GM), EY005722 (Duke Eye Center) and 
RPB core grant (Duke eye center)
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Evaluating the efficacy of treatment with an LXR agonist on the 
pathogenesis of early AMD
Faryan Tayyari1, Mayur Choudhary1, Peter Tontonoz3, 
James T. Handa2, Goldis Malek1. 1Ophthalmology, Duke University 
School of Medicine, Durham, NC; 2Ophthalmology, Wilmer Eye 
Institute, Johns Hopkins, Baltimore, MD; 3Pathology, UCLA, Los 
Angeles, CA.
Purpose: Previously, we demonstrated that the Liver X Receptor 
(LXR) can regulate lipid metabolism and inflammation in the eye, 
similar to its reported functions in other endocrine organs. We found 
that aged LXR knockout mice develop several phenotypic features 
of dry AMD. Herein, we tested the therapeutic potential of LXR 
activation on removal of accumulated lipids in Bruch’s membrane 
and inflammatory cells within the retina, using the apoB100 
transgenic mouse model.
Methods: Expression lipid metabolism (i.e. ABCA1, SREBP, 
apoE, FAS) and inflammatory (i.e. IL-6, IL-18, NF-kB, CFH, 
MCP-1, TGF-b, OPN, CD36) were investigated in human primary 
RPE (hRPE) cell lines (n=3 replicates) treated with LXR agonists 
(GW3965, TO901317), and an antagonist (GSK1440233A). ApoB100 
mice, characterized by the accumulation of lipids within Bruch’s 
membrane (2 months of age; n=4-6, males and females) were fed 
either a low fat diet (LFD) or LFD enriched with an LXR agonist 
for 5 months. Wild-type (WT) and apoB100 mice on normal chow 
served as additional controls. Visual function and in vivo morphology 
were examined by electroretinography (ERG) and optical coherence 
tomography (OCT), respectively. Electron and light microscopy were 
used to quantify morphological changes (n=3 mice).
Results: LXR activation in hRPE cells upregulated expression 
of lipid regulatory genes (SREBP, FAS, apoE) and repressed the 
expression of inflammatory genes (IL-6, NF-kB, TGF-b, OPN). 
Scotopic a-wave amplitudes decreased in apoB100 mice on normal 
diet compared to WT mice, which improved in mice on the LFD. 
No differences in ERG amplitudes were seen due to treatment with 
the LXR agonist. OCT, electron and light microscopy revealed a 
decrease in retinal pathology in apoB100 mice treated with the LXR 
agonist, including the presence of focal RPE degeneration and sub-
RPE deposits. Finally, an increase in Iba+ and F4/80+ cells and GFAP 
immunoreactivity was seen in the retina of apoB100 mice compared 
to WT. Treatment with the LXR agonist resulted in a decrease in the 
number of retinal inflammatory cells, extent of GFAP staining, and 
apolipoprotein E accumulation in Bruch’s membrane in apoB100 
mice.
Conclusions: The data support the hypothesis that LXR is an 
AMD regulatory signaling pathway and that its activation may be 
therapeutically beneficial in ameliorating pathologies associated with 
the disease.
Commercial Relationships: Faryan Tayyari; Mayur Choudhary, 
None; Peter Tontonoz, None; James T. Handa, None; 
Goldis Malek, None
Support: The Edward N. & Della L. Thome Memorial Foundation 
AMD research Award (GM), NIH Grant EY02868(GM), 
P30EY005722 (Duke Eye Center) and RPB Core Grant (Duke Eye 
Center)
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Indocyanine Green Angiography-Directed Verteporfin 
Photodynamic Therapy for Treatment of Serous Pigment 
Epithelium Detachments in Neovascular Age-Related Macular 
Degeneration
Sumeet Jindal, Scott W. Cousins, Priyatham S. Mettu. Ophthalmology 
/ Duke Eye Center, Duke University School of Medicine, Durham, 
NC.
Purpose: To assess the efficacy of indocyanine green angiography 
(ICGA)-directed verteporfin photodynamic therapy (PDT) for the 
treatment of persistent disease activity (PDA) in spite of anti-vascular 
endothelial growth factor (VEGF) therapy, in patients with serous 
pigment epithelium detachments (SPED) in neovascular age-related 
macular degeneration (NV AMD).
Methods: Retrospective, observational, single-site study of patients 
with SPED and NV AMD and with PDA in spite of anti-VEGF 
therapy (minimum of three consecutive monthly treatments), 
undergoing ICGA-directed PDT (enrolling single eye of eligible 
subjects). ICGA allowed identification of the neovascular lesion 
and targeted application of PDT with minimum necessary spot size. 
Clinical response to PDT was assessed using a categorical disease 
activity scale (Fig. 1), at multiple time points through 1-year  
post-PDT.
Results: Among the total study population (n=49 eyes of 49 
subjects) of individuals with PDA in spite of anti-VEGF therapy, 
61.2% achieved disease quiescence, defined as PED flattening with 
resolution of subretinal and intraretinal fluid, following ICGA-
directed PDT. An additional 10.2% had a significant reduction 
to trivial disease activity post-PDT, defined as a significant two-
category reduction in SPED height with resolved subretinal fluid 
and intraretinal fluid, 16.3% had reduced but significant PDA, while 
12.2% showed no clinical response to ICGA-directed PDT. Among 
the subgroup with significant response to PDT (defined as quiescent 
or trivial disease), ICGA-directed PDT facilitated extension of 
anti-VEGF treatment interval, without PDA recurrence, in 45.7% of 
subjects. Though rate of PDA recurrence in this subgroup was 40%, 
repeat ICGA-directed PDT successfully restored quiescent or trivial 
disease activity in 11.4%.
Conclusions: ICGA-directed verteporfin PDT is an effective 
adjunctive treatment option for persistent disease activity in patients 
with SPED in the setting of NV AMD.
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Figure 1 - Disease Activity Scale
Commercial Relationships: Sumeet Jindal, None; 
Scott W. Cousins, Bausch + Lomb (F), Regeneron (F), Heidelberg 
Engineering (C); Priyatham S. Mettu, Bausch + Lomb (F), 
Regeneron (F)
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Systemic dendrimer-based combination therapies for AMD
Kannan Rangaramanujam, Siva Pramodh Kambhampati, 
Imran A. Bhutto, Gerard A. Lutty. Center for Nanomedicine/
Ophthalmology, Wilmer Eye Institute, Baltimore, MD.
Purpose: Oxidative stress and inflammation are early events 
in the development of exudative AMD, followed by choroidal 
neovascularization (CNV). Systemic therapies that target CNV and 
inflammation (microglia/macrophages, mi/ma) would be highly 
beneficial for delaying the progression to wet AMD. PAMAM 
dendrimers have been shown to localize in activated microglia cells 
in retina and choroid associated with neuro-inflammation. In this 
study, we evaluate the efficacy of systemic dendrimer combination 
therapy for early and late AMD in a lipid induced rat AMD model.
Methods: Dendrimer-N-acetyl cysteine (D-NAC) and dendrimer-
triamcinolone acetonide (D-TA) conjugates were used for therapy. 
For early AMD, D-NAC was administered IV on day 3 post lipid 
injection, and assessed on Day 10. For late neovascular AMD, 
combination therapy (D-NAC+D-TA) was administered at day 10, 
and assessed on Day 21. CNV suppression and regression were 
evaluated using choroidal flat mount IHC. Attenuation of oxidative 
stress and inflammation were assessed using RT-PCR. Vascular 
leakage was evaluated using fluorescein angiography. Preservation of 
retinal health was accessed using ERG.
Results: Subretinal lipid injection stimulated migration of mi/ma, 
oxidative stress and formation of CNV. D-NAC treatment suppressed 
CNV growth (~78%), reduction in mi/ma accumulation (~63%) and 
attenuated inflammation by suppressing pro-inflammatory cytokines 
and oxidative stress precursors. D-NAC+D-TA treatment promoted 
CNV regression (~72 %), reduced CNV volume, suppressed ICAM-1 
expressiondecreased VEGF production and reduced leakage in late 
stages of AMD than compared to controls. Dendrimer-drug therapy 
did not lead to ocular toxicity nor increase in IOP.

Conclusions: The selective targeting of systemic dendrimers in 
activated mi/ma makes them excellent carriers for systemic drug 
delivery to the choroid/retina. The promising therapeutic efficacy 
of systemic D-NAC and D-TA in CNV suppression/regression, 
attenuation of retinal/choroidal inflammation may offer an effective 
treatment option for early and late stages of AMD and other ocular 
inflammatory diseases and it also also minimizes drug side effects.
Commercial Relationships: Kannan Rangaramanujam, Johns 
Hopkins University (P); Siva Pramodh Kambhampati, Johns 
Hopkins University (P); Imran A. Bhutto, None; Gerard A. Lutty, 
Johns Hopkins University (P)
Support: Research to prevent blindness, NEI RO1 EY025304(RMK) 
and
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Integrin peptide inhibitor for the treatment of intermediate Age 
Related Macular Degeneration
Hugo Quiroz-Mercado1, Jose Luis Guerrero-Naranjo2, 
Roberto Gonzalez-Salinas1, Luis F Hernandez-Zimbron1, 
Ruben Zamora1, Rosario Gulías-Cañizo1, Lenin Ochoa-De la 
Paz1, Lisa Karageozian3, Vicken Karageozian3, Linda Kutscher3, 
John Y. Park3, Hampar Karageozian3. 1Research Department, 
Asociación para Evitar la Ceguera en México I.A.P., Mexico City, 
Mexico; 2Retina, Asociación para Evitar la Ceguera en Mexico 
I.A.P., Mexico City, Mexico; 3Allegro Ophthalmics LLC, San Juan 
Capistrano, CA.
Purpose: Purpose
Luminate® is a first-in-class integrin-inhibitor and has been shown to 
have treatment effects for both vitreolysis and angiogenesis. To date, 
more than 400 subjects with DME and VMT have been treated by 
intravitreal treatment with positive efficacy and an excellent safety 
profile. Proteomics and genomic testing at Caltech has suggested 
a potential neuroprotective effect which could treat other retinal 
diseases. The purpose of this probe study was to evaluate any 
possible effect of Luminate® on patients with intermediate dry AMD.
Methods: Methods
This case series was IRB approved and required signed informed 
consent. This was a prospective, interventional, case series. Main 
inclusion criteria involved dry macular degeneration eyes with 
relatively intact photoreceptor and RPE layers in the central 1mm 
by OCT. Baseline BCVA was between 20/30 and 20/200 with no 
evidence of subretinal fluid or CNV and no history of anti-VEGF 
treatment. All recruited patients underwent a baseline single 
intravitreal injection of Luminate® 1.0 mg and were monitored 
monthly over a 6-month follow-up. A central macular thickness OCT, 
digital color photos and BCVA pre and post treatment were obtained.
Results: Results.
A total of 5 patients (five eyes) were included in this probe study. 
All 5 patients completed a minimal 3-month follow-up. Results 
obtained were as follows: In patient 1, BCVA improved form 0.5 to 
0.3 logMAR; patient 2 improved from 1.0 to 0.6 logMAR; patient 3 
improved from 1.3 to 1.0 logMAR and patient 4 improved from 0.2 
to 0.1 logMAR respectively. Mean BCVA changed from 0.75 ± 0.52 
(~20/100) at baseline to 0.66 ± 0.4 (~20/60) logMAR at 3-month 
examination. 
One patient (patient 5) did not experience a change in visual acuity. 
All five patients subjectively reported more vivid colors and brighter 
images in their vision. There was a tendency for BCVA improvement.
Conclusions: Conclusions
In a small pilot study, Luminate® increased BCVA in four of five 
eyes with intermediate dry AMD. This is the first clinical study 
showing improvement in BCVA by intravitreal Luminate therapy. 
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Future studies with larger cohorts of study subjects and double 
masked controls is warranted. In future studies, objective anatomic 
analysis of drusen, auto-fluorescence, and multifocal ERGs would 
also provide useful guidance on study design and treatment.
Commercial Relationships: Hugo Quiroz-Mercado, None; Jose 
Luis Guerrero-Naranjo, None; Roberto Gonzalez-Salinas, 
None; Luis F Hernandez-Zimbron, None; Ruben Zamora, 
None; Rosario Gulías-Cañizo, None; Lenin Ochoa-De la 
Paz, None; Lisa Karageozian, Allegro Ophthalmics LLC 
(E); Vicken Karageozian, Allegro Ophthalmics LLC (E); 
Linda Kutscher, Allegro Ophthalmics LLC (E); John Y. Park, 
Allegro Ophthalmics LLC (E); Hampar Karageozian, Allegro 
Ophthalmics LLC (E)
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Treatment of refractory pigment epithelial detachment secondary 
to exudative age-related macular degeneration
Andres Gonzalez, Gibran S. Khurshid. Ophthalmology, University of 
Florida, Gainesville, FL.
Purpose: Pigment epithelial detachment (PED) occurs approximately 
in 62% of eyes with neovascular age-related macular degeneration 
(AMD). The treatment for PED is unpredictable and results in 
unsatisfactory outcomes despite the availability of a multitude 
of available anti-vascular endothelial growth factor (anti-VEGF) 
options. This case series evaluated the combination of photodynamic 
therapy and anti-VEGF in patients with a PED.
Methods: We analyzed six consecutive patients between September 
1, 2015 and July 1, 2016 with a PED secondary to neovascular 
AMD who were treated with full fluence standard PDT and an anti-
VEGF injection (Lucentis 5 units) followed by a regular anti-VEGF 
schedule that ranged from 3-12 subsequent monthly injections. 
Follow-up ranged between 5 to 13 months, with continuation of their 
anti-VEGF injection schedule. Variables collected for the purpose 
of this study included baseline best-corrected visual acuity (BCVA) 
converted to logMAR (logarithm of minimum angle of resolution), 
central macular thickness (CMT), and maximum PED height. This 
information was then reviewed at subsequent follow-ups.
Results: The PED completely resolved in all eyes, with initial PED 
heights ranging from 147 – 664 µm. Central macular thickness was 
reduced by an average of 259.0 µm (59% average reduction, range 
-34 to -612 µm), p = 0.03 (CI 95% 37.39 – 480.61). Mean logMAR 
VA improved from 0.795 (Snellen equivalent 20/125, [20/40 to 
20/400]) to 0.446 (Snellen equivalent 20/55, [20/30 to 20/200]),  
p = 0.008 (95% CI .128 – 0.571). No complications were observed in 
our patients.
Conclusions: A PED in the setting of neovascular AMD showed an 
excellent response to a combined multimodal approach that includes 
PDT with an anti-VEGF injection followed by a monthly anti-VEGF 
schedule. Most importantly, visual acuity showed a significant 
improvement from baseline. If confirmed by future studies, this 
would offer another treatment avenue for this difficult-to-treat 
consequence of neovascular AMD.

Left: Mac OCT prior to commencement of PDT/Anti-VEGF 
treatment in 3 patients
Right: Mac OCT after PDT and initial injections.
Commercial Relationships: Andres Gonzalez, None; 
Gibran S. Khurshid, None
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Progression of Geographic Atrophy in Patients with Wet Age-
Related Macular Degeneration Undergoing Anti-VEGF Therapy
aseel hamoud bedan2, Saad Younis2, 1, Mathew Kurumthottical2, 1, 
Abi Goodluck2, 1, Elizabeth Yang2, 1, Claudia Quijano2, 1. 1Medical 
Retina, Western Eye Hospital, Dublin, Ireland; 2Western Eye 
Hospital, London, United Kingdom.
Purpose: This study will assess the development of Geographic 
Atrophy with anti-VEGF injections in patients with wet AMD
Primary Outcome Measures:
Development of New GA in Patients with wet AMD
The mean change in area of GA in the study eye from baseline to 
month 60
Secondary Outcome Measures
Number of injections Time Frame: 1-60 months
Mean change in Visual Acuity
Mean change in area of existing and newly developed GA Time 
Frame: Month 1-60
Measured by multimodal imaging assessed by Western Eye Hospital 
reading center
Proportion of patients showing GA Time Frame: Month1-60
Mean change in central macular thickness Time Frame: Months 1-60
Proportion of patients showing intraretinal fluid, subretinal 
fluid, pegment epithelial detachment Time Frame: Months1, 12, 
24,36,28,60
Methods: Out of 1700 patients received anti VEGF injections for wet 
AMD, 235 eyes (86.7 +/- 6.8 years, 64% women) developed GA. All 
eyes were imaged at baseline and at each visit with the Cirrus spectral 
domain OCT.
We recorded the presence of pigment epithelial detachment, sub-
retinal fluid and intra-retinal fluid at baseline and after the progression 
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of GA. Fundal photos with autoflouresceine images were taken at 
baseline and after the progression of GA. The area of the atrophy 
was measured and we measured its distance from the fovea. Baseline 
factors, types and numbers of antivascular endothelial growth factor 
injections received over time were correlated with the development 
and enlargement of atrophy.
Results: Among the 1700 eyes GA developed by 5 years in 230 eyes 
13.8% of eyes without GA at baseline. A multiple regression analysis 
was performed to evaluate the influence of gender, age, medication 
injected, and number of injections on GA. Except for the number of 
total injections R2 = 0.2, P < 0.01, the studied variables could not 
significantly predict development or progression of GA P = 0.43,  
R2 = 0.04.
Conclusions: Geographic atrophy is a frequent finding in eyes 
with wet age-related macular degeneration both before and after 
antivascular endothelial growth factor therapy. The frequency of 
new optical coherence tomography-defined atrophy 10.7% at 2 years 
after starting therapy. The rate of GA enlargement was positively 
correlated with the number of injections but did not appear to be 
greater than that reported for atrophy in the absence of choroidal 
neovascularization.
Commercial Relationships: aseel hamoud bedan, None; 
Saad Younis, None; Mathew Kurumthottical, None; 
Abi Goodluck, None; Elizabeth Yang, None; Claudia Quijano, 
None
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Effect of Chronic Intraocular Erythropoietin on Measurements 
of Vision in Eyes with Geographic Atrophy Secondary to  
Age-Related Macular Degeneration
Stephen H. Sinclair. Ophthalmology, Drexel University School 
Medicine, Media, PA.
Purpose: Intraocular erythropoietin injections have been previously 
demonstrated to significantly reduce the rate of expansion of AMD 
associated geographic atrophy lesions, but vision outcomes have 
not been previously reported. The Omnifield thresholds resolution 
throughout the central 20 degree diameter visual field under photopic 
and mesopic luminance conditions.
Methods: Eyes with AMD geographic atrophy lesions adjacent to or 
just passing through the fovea were treated with off–label intraocular 
Procrit (5IU) injections at 4-6 weeks for at least one year (study IRB 
approved). Habitual spectacle vision measurements were obtained 
with the ETDRS chart, and with Omnifield measurements @99% MC 
of central acuity, best acuity at any intercept 6 degrees of fixation, 
global macular acuity, and field areas and volume measures for all 
intercepts thresholded at or better than 20/40 (associated with reading 
ability), 20/80 (facial recognition, etc), and 20/160 (extended view).

Results: 59 eyes of 54 individuals were evaluated and were 
compared with 28 fellow eyes (others having CNV or comorbities). 
ETDRS chart acuity deteriorated .17+.29 logMAR per year during 
treatment compared with .05+.20 per year prior, similar to the 
untreated group. In the Omnifields during treatment, central acuity, 
best acuity within 6o, and global macular acuity deteriorated similarly 
by .13 to .23+.50 logMAR per year while the field areas and volumes 
at >20/40, >20/80, and >20/160 all remained very stable throughout 
treatment (< 20% change per year). This compared with a .10 to 
.17+.47 logMAR change in acuities and 21% to 60% change per year 
in the field areas and volumes prior to treatment. CNV developed 
only in one of the 59 treated eyes but in 3 of the fellow eyes during 
the treatment period.
Conclusions: The Omnifield measurements demonstrated significant 
stability of the field of vision during erythropoietin treatment when 
compared with progressive loss prior to treatment and with follow 
up during treatment of the fellow eyes that were evaluated (without 
CNV). This compares with the stabilization of the geographic 
atrophy lesions observed in these same eyes during treatment with 
erythropoietin. Central acuity measures with multiple devices 
demonstrated mild deterioration in both treated and untreated eyes 
during this limited period.
Commercial Relationships: Stephen H. Sinclair, Sinclair 
Technologies (S)
Clinical Trial: FDA, Ophthalmic Drugs, 105,176


