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Differential progression of Stargardt disease between young 
infancy and late adulthood
Dyon Valkenburg1, Stanley Lambertus1, Nathalie Bax1, 
Joannes Groenewoud2, Gert Jan van der wilt2, Jeroen Klevering1, 
Carel C. Hoyng1. 1Ophthalmology, Donders Institute for Brain, 
Cognition and Behaviour, Radboud university medical centre, 
Nijmegen, Netherlands; 2Health Evidence, Donders Institue for 
Brain, Cognition and Behaviour, Radboud university medical center, 
Nijmegen, Netherlands.
Purpose: Although Stargardt disease was originally characterized as 
a juvenile form of macular degeneration, it manifests itself in a far 
wider age range between the first and seventh decade of life. Despite 
our growing understanding of the underlying mechanisms, predicting 
the clinical course of Stargardt disease remains a challenge. We 
hypothesize that an age-specific incidence distribution reflects 
differences in disease progression. Such a correlation would improve 
our prediction of the clinical course in individual patients.
Methods: We selected 229 patients with a clinical diagnosis 
of Stargardt disease, supported by at least one ABCA4 variant, 
and with at least one available color fundus photograph, fundus 
autofluorescence, or near-infrared reflectance image. We classified 
patients based on two established natural courses, without taking 
into account the age at onset: A, rapid retina-wide degeneration with 
initial foveal loss; and B, slowly progressive, foveal sparing retinal 
degeneration. Patients who did not fit either course were categorized 
as such (course X). The odds ratios and 95% confidence intervals 
(CI) for a patient to fall into a natural course by age at onset were 
calculated using multinomial logistic regression.
Results: We classified 66 patients into course A, and 49 into 
course B. The remaining 114 patients were classified into course 
X. The age at onset was associated with lower odds of rapid retina-
wide degeneration (OR: 0.599, 95%CI: 0.513 – 0.700) with 50% 
probability at a disease onset of 12 years. Age at onset was also 
associated with higher odds of a natural course with foveal sparing 
(OR: 1.318, 95%CI: 1.188 – 1.460) with 50% probability at 41 years.
Conclusions: Our data identified a distinct age-specific incidence 
distribution of progression types, indicating that at least three 
subtypes of disease progression can be predicted based on the age at 
onset: (A) early-onset Stargardt (<12 years), (X) intermediate-onset 
Stargardt (12 – 41 years), and (B) late-onset Stargardt (>42 years). 
However, the overlap with regard to age at onset between subtypes 
allows other variables, such as electroretinography and genotype, 
to predict the eventual natural course more precisely. Furthermore, 
the prognostic variability within intermediate-onset Stargardt can be 
further elucidated.
Commercial Relationships: Dyon Valkenburg, None; 
Stanley Lambertus, None; Nathalie Bax, None; 
Joannes Groenewoud, None; Gert Jan van der wilt, None; 
Jeroen Klevering, None; Carel C. Hoyng
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Natural History of Stargardt Disease: Patients’ profile at clinical 
diagnosis
Catherine Brun-Strang1, Andrea PISCOPO1, 2, Ronald BUGGAGE1, 
Joseph MILCE3, Rahma SELLAMI3. 1Sanofi, Chilly-Mazarin, France; 
2Experis IT, Nanterre, France; 3Kantar Health, Montrouge, France.
Purpose: Stargardt disease (SD) is a rare, blinding inherited macular 
dystrophy. Lambertus et al. (Ophthalmology, 2015) reported that 
SD patients with symptoms onset ≤ 10 years of age had more severe 
disease and progressed more rapidly to legal blindness than patients 
developing SD at an older age. The purpose of this study is to better 
describe the clinical profile and course of visual decline in patients 
with early-onset SD (EOSD).
Methods: This non-interventional, multinational, multicenter, 
retrospective chart review study is collecting demographic data 
from SD patients including age at symptoms onset, age at clinical 
diagnosis, ABCA4 genotyping and progression of visual acuity over 
time in Europe and the USA. This interim analysis will focus on 
descriptive statistics of patients included from the USA, Germany 
and the Netherlands.
Results: Data was reviewed from 748 SD patients (56.1% female) 
with a mean age of 29.2 years at clinical diagnosis (min 6 – max 
82). Of the 670 patients with a referenced age at onset of symptoms, 
136 (20.30%) had an EO, 467 (69.70%) an intermediate onset (IO), 
and 67 (10%) a late onset (LO) of SD. Mean time between onset 
of symptoms and clinical diagnosis was greater for EO (9 years) 
compared to IO (4.7 years), and LO (3 years). Genotyping was done 
in 76.2% patients confirming ABCA4 mutation in 72.9%. Study 
examination comparing first recorded BCVA by patients’ age at onset 
groups (Table 1), supports the link between earlier age of onset and a 
more rapid course of retinal degeneration.
Conclusions: This study supports prior work demonstrating that 
patients with EOSD have a more rapid progression of vision loss 
and, hence, a higher unmet need for an effective therapy that could 
halt or retard the progression of their macular degeneration than 
patients older at the onset of disease symptoms. Additional efforts 
will be needed to reduce the time from symptoms onset to clinical 
diagnosis and genotyping in order for children with EOSD to have an 
opportunity to benefit from promising gene replacement therapies in 
development.

Commercial Relationships: Catherine Brun-Strang, Sanofi (E); 
Andrea PISCOPO, Sanofi (C), Experis IT (E); Ronald BUGGAGE, 
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Rahma SELLAMI, Sanofi (C), Kantar Health (E)
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Natural History of Individuals with Retinal Degeneration Due to 
Biallelic Mutations in the RPE65 Gene
Kathleen Z. Reape1, Daniel C. Chung1, Grace Schaefer1, 
Jennifer A. Wellman1, Emily Liu1, Julie Pappas2, Okan Elci2, 
Sarah McCague3, Katherine A. High1. 1Spark Therapeutics, 
Philadelphia, PA; 2Westat, Rockville, MD; 3CHOP, Philadelphia, PA.
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Purpose: With recent advances in gene-based and other therapies, the 
need exists for greater understanding of the progression of RPE65-
mediated inherited retinal disease (IRD). A retrospective chart review 
of 70 individuals with IRD associated with confirmed biallelic 
mutations in the RPE65 gene was conducted to elucidate the natural 
history of the disease.
Methods: Clinical data, including visual acuity (VA), visual field 
(VF), optical coherence tomography (OCT), and other vision 
parameters, as well as background information (demographics, 
ocular history and examination, genetic and clinical diagnoses) were 
collected and analyzed from charts at seven tertiary referral centers 
worldwide. VA and VF data were presented previously; ocular 
findings are presented here.
Results: Statistically significant effects of age on VA (p<0.001) and 
Goldmann VF (p<0.0001) were observed. On OCT, no statistically 
significant age effect on foveal or outer nuclear layer thickness was 
observed although data were limited. On ocular history, 74% reported 
orientation and/or mobility issues and 80% reported use of low vision 
aids. More than half reported poor night vision, and more than 90% 
had a clinical diagnosis or onset of symptoms by the age of 18. Sixty 
subjects (86%) had some abnormality in color vision and 65 (93%) 
had refractive errors, with the majority being myopic. Nystagmus 
was present in almost 80%, and was not always accompanied by a 
clinical diagnosis of Leber congenital amaurosis. Approximately 20% 
had cataracts or lens abnormalities. Other structural abnormalities, 
while variable, generally appeared to increase with age, consistent 
with progressive retinal degeneration.
Conclusions: Despite limitations inherent in the retrospective design, 
this study provides important natural history information regarding 
the clinical course of the disease. Clinical findings, along with the 
heterogeneity in clinical diagnoses and genetic mutations support the 
need for genetic testing. Clear age-related declines in VA and VF, 
as well as structural abnormalities were observed, with no evidence 
of spontaneous, sustained improvement. Variability is high and 
the optimal therapeutic window is unknown, however therapeutic 
intervention (prior to extensive retinal degeneration) for RPE65-
mediated IRD has the potential to alter the progressive natural history 
of this disease.
Commercial Relationships: Kathleen Z. Reape, Spark 
Therapeutics (I), Spark Therapeutics (E); Daniel C. Chung, Spark 
Therapeutics (E), Spark Therapeutics (I); Grace Schaefer, Spark 
Therapeutics (I), Spark Therapeutics (E); Jennifer A. Wellman, 
Spark Therapeutics (I), Spark Therapeutics (E); Emily Liu, Spark 
Therapeutics (E), Spark Therapeutics (I); Julie Pappas, Spark 
Therapeutics (C), Spark Therapeutics (F); Okan Elci, Spark 
Therapeutics (C), Spark Therapeutics (F); Sarah McCague, Spark 
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Clinical features and a novel CHM mutation in a Portuguese 
family with X-linked choroideremia
Liliana P. Paris1, Márcia Rodrigues2, Luísa Coutinho-Santos1. 
1Instituto de Oftalmologia Dr. Gama Pinto, Lisbon, Portugal; 
2Medical Genetics, Hospital Dona Estefania, Lisbon, Portugal.
Purpose: To investigate the genetic mutation causing X-linked 
choroideremia in a Portuguese family, and to describe its associated 
clinical features in affected males and female carriers
Methods: The index case and 16 family members underwent full 
ophthalmic evaluation including BCVA testing, slit lamp and fundus 
examination. Fundus photography, ERG, color vision and Goldmann 

perimetry were performed in patients who agreed to be further 
studied.
Peripheral blood samples were collected from one affected male 
and one obligate carrier, and genomic DNA was extracted from 
leukocytes. Exons 1 through 15 of the CHM gene were amplified by 
polymerase chain reaction (PCR) and directly sequenced.
Results: Five affected males and six female carriers were identified 
in this family.
Initial symptoms/signs in affected males were nyctalopia (40%), 
photophobia (20%), reduced visual acuity (VA) (20%) and strabismus 
(20%). With disease progression overtime, these symptoms became 
more prevalent with nyctalopia affecting 80% of the patients, 
photophobia - 40%, and reduced VA - 40%. Moreover, visual field 
defects developed in 20%.
Although only 50% of female carriers reported ophthalmic symptoms 
at baseline (reduced VA, photopsias, nyctalopia), all of them 
developed peripheral pigmentary retinal changes, during follow-up.
A novel mutation in the CHM gene, involving intron-exon 9, was 
identified in a 6-year old affected male. Over a 10-year follow-up, 
the patient developed the following signs and symptoms: strabismus, 
nyctalopia, discrete lens opacities (nuclear), and progressive 
chorioretinal atrophy associated with pigmentary changes spreading 
centripetally. His mother was a heterozygous carrier who had mottled 
pigmentary changes in the retinal periphery.
Conclusions: A novel mutation was identified in the CHM gene, 
in a 6-year-old male belonging to a Portuguese family with 
choroideremia, with five affected males and six female carriers.
All female carriers developed fundus abnormalities during follow-up 
and some of them also reported ophthalmic complaints.
Commercial Relationships: Liliana P. Paris, None; 
Márcia Rodrigues, None; Luísa Coutinho-Santos, None
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Natural History and Effect of Carbonic Anhydrase Inhibitor Use 
in X-Linked Retinoschisis
Maria A. Parker1, David G. Birch2, Thiran Jayasundera3, 
Laura R. Erker1, Rabia Gurses-Ozden4, Kathleen Beasley4, 
Jeffrey D. Chulay4, Mark E. Pennesi1. 1Casey Eye Institute, Oregon 
Health and Science University, Portland, OR; 2Retina Foundation 
of the Southwest, Dallas, TX; 3Kellogg Eye Center, Ann Arbor, MI; 
4Applied Genetic Technologies Corporation, Alachua, FL.
Purpose: To characterize the natural history of X-linked retinoschisis 
(XLRS) and to determine the effect of carbonic anhydrase inhibitors 
(CAIs) use on function or structure in XLRS.
Methods: Fifty-six patients 6 years or older (mean = 30.0 [±19.2] 
years) with a confirmed mutation in the RS1 gene were enrolled in 
an observational study. At baseline, 6, 12, and 18 months EDTRS 
best corrected visual acuity (BCVA) was recorded and macular cystic 
cavity volume (CCV) was calculated by using a custom written 
algorithm in Matlab to process volume scans from spectral domain 
optical coherence tomography (SD-OCT). Group A consisted of 18 
patient with no use of CAIs prior to or during the study. Group B 
consisted of 18 patients who previously used CAIs and continued 
to use CAIs during the study. Group C was composed of 20 patients 
with no history of CAI use, who were started on these medications at 
the beginning of the study. Patients in Group C had additional exams 
at 1 and 3 months after starting topical dorzolamide 2% three times 
per day.
Results: The average BCVA and CCV for each group at baseline 
(BL) and at M6, M12 and M18, and additionally at M1 and M3 for 
Group C are shown at the Table 1 and 2. There was no significant 
difference in BCVA and CCV within each group compared to 
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baseline (p>0.05, paired t test, for all comparisons) and between 
Group C group compared to Groups A and B at each follow up 
examination (p>0.05, paired t test, for all comparisons). Although 
there were no statistical differences in mean BCVA between groups 
at timepoint M12, there was a suggestion of improved visual acuity 
earlier in the study. At M6, 4 patients in group C demonstrated a letter 
score increase of 10 or more compared to only 1 patient in Group A, 
2 patients in Group B.
Conclusions: BCVA and SD-OCT findings showed that XLRS 
is generally stable over an 18 month time period. On average, 
treatment with topical CAIs was not associated with improvement in 
visual function or macular cyst volume at one year. However, some 
individuals demonstrated notable improvement at earlier time points 
suggesting that efficacy of CAIs is more nuanced.

Commercial Relationships: Maria A. Parker, AGTC (F); 
David G. Birch, AGTC (C); Thiran Jayasundera, None; 
Laura R. Erker, AGTC (F); Rabia Gurses-Ozden, AGTC (E); 
Kathleen Beasley, AGTC (E); Jeffrey D. Chulay, AGTC (I), AGTC 
(E); Mark E. Pennesi, AGTC (C), AGTC (S), FFB (S)
Clinical Trial: NCT02331173

Program Number: 1491 Poster Board Number: B0172
Presentation Time: 8:30 AM–10:15 AM
Safety Profile of the Surgical Procedure for the Administration of 
Ocular Gene Therapies
Ronald BUGGAGE1, Pierre-Olivier Barale2, 3, Sarah Ayello-Scheer2, 3, 
Andreas K. Lauer4, Tim Stout5, Isabelle S. Audo2, 3,  
Saddek Mohand-Said2, 6, Jose A. Sahel2, 6, Paul Yang4, 
Mark E. Pennesi4, Richard G. Weleber4, Laurence Titeux1, 
Amel Lahmar1, Preethi A. Sundaram1. 1Sanofi, Chilly-Mazarin, 
France; 2Centre Hospitalier National d’Ophtalmologie des  
Quinze-Vingts, Paris, France; 3DHU Sight Restore INSERM-DHOS 
CIC 1423, Paris, France; 4Casey Eye Institute, Oregon Health & 
Sciences University, Portland, OR; 5Cullen Eye Institute, Baylor 
College of Medicine, Houston, TX; 6Sorbonne Universités, UPMC 
Université Paris 06, Inserm UMRS 968, CNRS, Institut de la Vision, 
Paris, France.
Purpose: To characterize the safety profile of the surgical procedure 
including vitrectomy followed by a subretinal injection used to 
administer lentiviral gene therapies to patients with Stargardt Macular 
Degeneration (SMD) and retinitis pigmentosa (RP) associated with 
Usher Syndrome, Type 1B (USH1B).
Methods: 
All reported adverse events (AEs) including descriptions of event 
severity, relatedness to surgery or the investigational medicinal 
product (IMP), and preferred term per the MedDRA dictionary were 

collected from two ongoing 48-week dose-escalation Phase I/II 
clinical trials investigating the safety and tolerability of SAR422459 
(an ABCA4 gene replacement therapy for SMD; NCT01367444) 
and SAR421869 (a MYO7A gene replacement therapy for USH1B; 
NCT01505062) administered to the subretinal space by subretinal 
injection.
Results: As of 9 November 2016, 20/23 patients with end-stage 
SMD and 8/9 patients with advanced RP have received SAR422459 
and SAR421869, respectively via subretinal injection in the worse 
eye, and experienced at least 1 AE. Of the total 190 reported AEs, 
including 4 serious AEs, from the two studies 106: (56%) were 
related to the surgery only, 6 (3%) to the IMP only and 21 (11%) 
to both the surgery and IMP. The vast majority, 115 (91%) of the 
surgery related AEs were mild in severity and 119 (94%) were 
reported within 4 weeks of the procedure. The most frequent 
surgery related AEs were conjunctival hemorrhage (12%), increased 
intraocular pressure (IOP) (11%), eye pain (7%), eye pruritus, 
subretinal fluid, and retinal hemorrhage (6%) and decreased IOP 
(5%). Of the 4 reported SAEs in 4 patients, 2 (uveitis, reduced visual 
acuity) were related to the surgery and the IMP, 1 (uveitis) to the IMP 
only and 1 (elevated IOP) to the surgery only.
Conclusions: The 1-year surgery related AEs from these two 
studies demonstrates that the safety profile for events related only 
to the surgical procedure is acceptable and raises no particular 
safety concerns beyond those associated with other vitreoretinal 
surgeries. The occurrence of uveitis in 2 patients has helped to refine 
the postoperative management of inflammation in the trials. Our 
experience indicates that the establishment of surgical standards 
for the perioperative care of patients receiving gene therapies 
administered by subretinal injection will be particularly important to 
insure the safe delivery of such treatments.
Commercial Relationships: Ronald BUGGAGE;  
Pierre-Olivier Barale, None; Sarah Ayello-Scheer, None; 
Andreas K. Lauer, Oxford BioMedica (F), Sanofi-Fovea (F); 
Tim Stout, Oxford BioMedica (C), Sanofi (C); Isabelle S. Audo, 
None; Saddek Mohand-Said, None; Jose A. Sahel, 
None; Paul Yang, None; Mark E. Pennesi, Sanofi (S); 
Richard G. Weleber, Sanofi (F); Laurence Titeux, Sanofi (E); 
Amel Lahmar, Sanofi (E); Preethi A. Sundaram, Sanofi (E)
Support: Casey Eye Institute: unrestricted grant from Research to 
Prevent Blindness
Clinical Trial: NCT01367444
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The impact of cataract surgery on eyes with epiretinal 
membranes
Marianeli Rodriguez1, 2, Ninel Gregori1, 2, Anna K. Junk1, 
Anat Galor1, 2, Sarah Wellik1, 2, Raquel Goldhardt1, 2, 
Patrick Staropoli3, Lam Phung3, Wei She1. 1Ophthalmology, 
Bascom Palmer Eye Institute, Miami, FL; 2Ophthalmology, Miami 
VA Hospital, Miami, FL; 3University of Miami, Miller School of 
Medicine, Miami, FL.
Purpose: To assess the natural history of ERMs in patients 
undergoing cataract extraction, as well as to assess visual and 
anatomic outcomes of cataract surgery in eyes with an ERM
Methods: This is a consecutive case series. The study was approved 
by the IRB of the Miami Veterans Affairs Hospital and was a HIPAA 
compliant study.
Eyes with a pre-existing ERM that had undergone CE-IOL between 
2010 and 2015 were identified and the charts were reviewed. Best-
Corrected Snellen Visual Acuity and optical coherence tomography 
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(OCT) characteristics at pre-op and post-op visits (1, 3, 6, and 12 
months) were collected and analyzed.
Results: Fifty six eyes with a pre-existing ERM prior to CE-IOL 
were identified. 98% of the patients were male and the mean age was 
73 ± 7.2 years. The mean post-operative BCVA was 20/30 at each 
follow up time-point. BCVA improved by a mean of 10 letters at  
1 month (N=56; p<0.001), 11 letters at 3 months (N=37; p<0.001), 
12 letters at 6 months (N=22; p<0.001), and 10 letters at 12 months 
(N=26; p<0.001). The mean OCT central subfoveal thickness (CST) 
increased by 33 μm (N=50; p<0.001), 32 μm (N=32; p=0.014), 50 
μm (N=19; p=0.025), and 22 μm (N=26; p=0.089) at 1, 3, 6, and 12 
months. Only one patient had ERM peel while in the study, his pre-op 
VA was 20/70, VA transiently worsened to 20/150, and underwent MP 
three months after phacoemulsification. His final VA was 20/60. The 
correlation coefficients between preoperative OCT central thickness 
and ETDRS vision improvement are -0.119 (p=0.39), -0.103 
(p=0.55), 0.441(p=0.045) and 0.169 (p=0.41) at 1 month, 3 month,  
6 month and 12 month respectively, which is not statistical significant 
except at 6 months.
Conclusions: There are few studies in the literature evaluating 
ERMs in the setting of phacoemulsification. In our study, BCVA can 
improve significantly (from 20/60 to 20/30) after cataract surgery 
in eyes with pre-existing ERM. Even as transient changes in central 
foveal thickness, average thickness and macular volume were 
detected up to 6 months after the initial cataract extraction, these 
changes did not have an impact on vision. This suggests that eyes 
with pre- existing ERMs are more likely to have transient CME, 
which does not translate into changes in vision, and which stabilized 
by one year. The limitations of our study included its retrospective 
nature, limited number of patients and only one center with a 
homogeneous population

Commercial Relationships: Marianeli Rodriguez; Ninel Gregori, 
None; Anna K. Junk, None; Anat Galor, None; Sarah Wellik, 
None; Raquel Goldhardt, None; Patrick Staropoli, None; 
Lam Phung, None; Wei She, None
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Retinal vascular calibres in older HIV-positive men compared to 
HIV-negative and younger HIV+ controls
Tunde Peto2, 1, Lewis Haddow3, Irene Leung1, Rosanna Laverick3, 
Ian Williams3, Jaime Vera4, Frank Post5, Marta Boffito6, 7, 
Richard Gilson3, Alan Winston7, Caroline Sabin3. 1MEH and IoO, 
NIHR Biomedical Rsrch Ctr for Ophthalmology, London, United 
Kingdom; 2Centre for Public Health, Queen’s University Belfast, 
Belfast, United Kingdom; 3Research Department of Infection & 
Population Health, University College London, London, United 
Kingdom; 4Division of Infection and Global Health, Brighton and 
Sussex Medical School, Brighton, United Kingdom; 5King’s HIV 
Research Centre, King’s College Hospital NHS Foundation Trust, 
London, United Kingdom; 6St Stephen’s AIDS Trust, Chelsea & 
Westminster Hospital NHS Foundation Trust, London, United 
Kingdom; 7Department of Medicine, Imperial College London, 
London, United Kingdom.
Purpose: Life expectancy of HIV seropositive people (HIV+) 
now approaches that of the general population, but HIV infection 
is thought to be associated with increased risk of cerebrovascular 
disease (CSVD). This study aimed to determine if such association 
between HIV status and retinal vascular measurements can be 
quantified.
Methods: A subset of white, male participants was recruited into 
this ophthalmic substudy from the POPPY multicentre cohort 
study, comprising three demographically matched groups (HIV+ 
aged >50 years (OHIV+); HIV-neg >50 (OHIV-); HIV+ <50 
(YHIV+)). Participants with diabetes and those not receiving 
effective antiretroviral therapy were excluded. Optic disc centred 45 
degree colour fundus photographs were taken and used to calculate 
central retinal arterial (CRAE) and venular (CRVE) calibre and 
the arteriolar/venular ratio (AVR). Retinal measurements from one 
randomly-chosen eye per participant were compared between groups 
using ANOVA. The association between HIV status and AVR was 
estimated in a multivariable linear regression model adjusted for age 
and factors associated with AVR on bivariate models (p<0.2).
Results: Included were 120 OHIV+ (median age 59 y; interquartile 
range [IQR] 54, 65), 52 OHIV- (median age 60; IQR 55, 65) and 39 
YHIV+ (median age 44; IQR 41, 48). Ten-year risk of cardiovascular 
disease (Framingham model) was 7.4% in OHIV+, 7.6% in OHIV- 
and 2.8% in YHIV+. There were no significant differences in blood 
pressure (BP), body mass index, lipids; smoking and recreational 
use of stimulants were non-significantly more prevalent in YHIV+ 
(p<0.15). Seven OHIV+ (5.8%) had a history of stroke compared to 
none of the other groups (p=0.07). Mean (SD) of the retinal measures 
were CRAE 142.0 (20.2), CRVE 199.0 (29.1) and AVR 0.72 (0.06) in 
the OHIV+; CRAE 138.6 (20.4), CRVE 193.4 (26.1) and AVR 0.72 
(0.07) in the OHIV-; CRAE 142.9 (20.3), CRVE 195.6 (27.7) and 
AVR 0.74 (0.09) in the YHIV+, with no differences between groups 
(p>0.1 for all comparisons). In a multivariable model incorporating 
age, recreational use of stimulants, stroke history, syphilis history and 
systolic BP, HIV status was not associated with AVR (β=0.003, 95% 
confidence interval [CI] -0.02, 0.03, p=0.77).
Conclusions: We found no definite difference in retinal vascular 
indices signifying increased CSVD risk between white OHIV+ men 
and OHIV- or YHIV+ controls in our well-controlled cohort.
Commercial Relationships: Tunde Peto, None; Lewis Haddow, 
None; Irene Leung, None; Rosanna Laverick, None; Ian Williams, 
None; Jaime Vera, None; Frank Post, None; Marta Boffito, None; 
Richard Gilson, None; Alan Winston, None; Caroline Sabin, None
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Outer retinal changes in Human Immunodeficiency Virus 
positive patients
Yosuke Hotta, Naomichi Katai. Ophthalmology, National Center for 
Global health and Medicine, Shinjuku, Japan.
Purpose: Human Immunodeficiency Virus (HIV) positive patients 
have impaired color vision and contrast sensitivity, which worsen 
with age. Inner retinal damage such as HIV retinopathy, however, 
cannot explain these symptoms. Thus, chronic outer retinal 
degeneration has been suspected in HIV positive patients. Kozak 
et. al. showed downregulation of cone-specific transcripts, the 
increased rate of rod outer segments synthesis, and the increased 
retinal pigment epithelium (RPE) phagocytic activity in HIV positive 
retina, which were consistent with outer retinal change in HIV 
positive patients. In addition, Jabs et. al. indicated HIV-infected 
patients had the increased risk of age-related macular degeneration 
even in younger generation. Here, we performed a retrospective, 
observational clinical study to evaluate outer retinal changes using 
Spectral Domain Optical Coherence Tomography (SD-OCT) and 
RPE changes using Fundus autofluorescence (FAF) in HIV positive 
patients.
Methods: SD-OCT and FAF images of 64 normal eyes of 64 male 
subjects and 73 eyes of 73 HIV positive male patients were studied. 
SD-OCT imaging was performed with a 30 degree angle of view. 
After the segmentation lines were automatically drawn, the thickness 
was measured between the lines of external limiting membrane and 
RPE (ELM-RPE) at foveola. Both near infrared and short wavelength 
FAF images in HIV positive patients were reviewed by three 
examiners.
Results: The mean age was 47.0 years old in control and 47.5 years 
old in HIV positive patients, respectively. The mean thickness of 
ELM-RPE was 99.2±7.90μm in control and 99.1±6.37μm in HIV 
positive patient (p=0.93). The thickness of ELM-RPE was 100μm 
in control (n=26) and 101μm in HIV positive patients (n=28) aged 
23-34 years (p=0.76), 101μm in control (n=21) and 100μm in HIV 
positive patients (n=28) aged 35-54 years (p=0.69), and 98.8μm in 
control (n=17) and 93.6μm in HIV positive patients (n=17) aged 
55-80 years (p=0.0087). In 26 FAF images among 73 HIV positive 
patients, there were granular hyperfluorescence in near infrared FAF 
and speckled pattern in short wavelength FAF.
Conclusions: The decrease in the thickness of ELM-RPE at foveola 
using SD-OCT in elderly HIV positive patients may represent the 
degenerative structural changes of outer retina. In addition, the 
findings in FAF images may indicate the chronic changes of RPE due 
to HIV infection.
Commercial Relationships: Yosuke Hotta, None; Naomichi Katai, 
None

Program Number: 1495 Poster Board Number: B0176
Presentation Time: 8:30 AM–10:15 AM
Vitreoretinal Management in Proliferative Sickle Retinopathy 
Case Series in The Bronx
Vincent Nguyen, Umar Mian. Montefiore, Bronx, NY.
Purpose: To report the outcomes of surgical proliferative sickle 
retinopathy cases in the Bronx
Methods: The study is a retrospective, clinic-based study evaluating 
the outcomes. A series of patients from the retina department from 
2013-2015 with multiple clinic locations throughout the Bronx was 

indentified using Montefiore’s Clinical Looking Glass (CLG) to parse 
a computerized medical record system using ICD coding.
Results: Results In a total of 43 proliferative sickle retinopathy 
patients’ eyes, only 2 (4.7%) spontaneously regressed without 
treatment. 5 eyes (11.6%) underwent pars plana vitrectomies: 3 for 
vitreous hemorrhage, and 2 for tractional and/or rhegmatogenous 
retinal detachments, both which eventually failed and resulted in 
NLP vision. Most of these eyes improved to 20/50 vision with only 
one 20/200 eye. The rest of the non-surgical eyes were treated with 
retinopexy: 3 (7.0%) with barricaded retinal detachments, and the rest 
were treated successfully with scattered pan-retinal photocoagulation. 
Out of the 22 proliferative retinopathy patients, 8 have Hgb SS 
disease, while 14 have Hgb SC disease.
Conclusions: Most proliferative sickle retinopathy patients were 
adequately treated with scattered pan-retinal photocoagulation 
with good results in preserving visual acuity. Surgical management 
favored vitrectomies over scleral buckling. Patients who underwent 
vitrectomies for vitreous hemorrhage generally resulted in favorable 
outcomes, while those who underwent surgeries for retinal 
detachments generally had poorer prognosis.
Commercial Relationships: Vincent Nguyen, None; Umar Mian, 
None

Program Number: 1496 Poster Board Number: B0177
Presentation Time: 8:30 AM–10:15 AM
Longitudinal ophthalmic follow up in two patients with  
Sjögren-Larsson Syndrome
Shaza Al-Holou1, Samiksha Jain1, William B. Rizzo2, Donny W. Suh1. 
1Truhlsen Eye Institute, University of Nebraska, Omaha, NE; 
2Department of Pediatrics, University of Nebraska Medical Center, 
Omaha, NE.
Purpose: Sjögren-Larsson Syndrome (SLS) is a rare genetic 
disorder characterized by ichthyosis, spasticity, intellectual disability, 
and a distinctive crystalline maculopathy. The disease is caused 
by mutations in ALDH3A2 and is associated with deficient fatty 
aldehyde metabolism. We sought to characterize the longitudinal 
ophthalmic changes in two SLS patients after 3 years follow up.
Methods: SLS patients were enrolled in a longitudinal natural history 
study conducted by the Sterol and Isoprenoid Research Consortium 
(NICHD/NCATS). Patients who had color fundus photography 
at more than one visit were included in this study. Color fundus 
photography and fluorescein angiography were performed using the 
P-200Tx (Optos, Dunfermline, Scotland) and the Visucam (Zeiss, 
Jena, Germany) machines. Ocular coherence tomography (OCT) was 
performed using Spectralis HRA-OCT (Heidelberg Engineering).
Results: Patients 1 and 2 were initially examined at ages 19 years 
and 16 years, respectively, and again after 3 years in 2016. Both 
patients were found to be myopic and photophobic on clinical 
presentation. Dry eye was noted in Patient 1, and punctate epithelial 
erosions were detected on examination of Patient 2. Color fundus 
photography identified multifocal crystalline retinal deposits in 
the parafoveal region bilaterally in both patients at initial exam, 
and did not increase in either patient after 3 years follow up. Also, 
visual acuity remained stable in both patients. OCT and fluorescein 
angiography were also performed on Patient 2 at his first visit. 
OCT revealed macular crystals localized to the inner plexiform, 
inner nuclear, and outer plexiform layers, as well as the nerve fiber 
layer. Foveal retinal atrophy was present bilaterally. Fluorescein 
angiography demonstrated window defects and crystals without the 
presence of leakage or an enlarged foveal avascular zone.
Conclusions: The macular crystalline inclusions seen in our patients 
are considered a pathognomonic feature of SLS. Although they 
first appear during early-mid childhood, our two older cases do not 
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demonstrate progression of the crystalline deposits after 3 years. The 
need for longitudinal investigation of ophthalmic findings in SLS 
is imperative to further understand the natural history of the retinal 
disease.

Characteristic crystalline maculopathy in Patient 1 at first visit
Commercial Relationships: Shaza Al-Holou, None; 
Samiksha Jain, None; William B. Rizzo, None; Donny W. Suh, 
None

Program Number: 1497 Poster Board Number: B0178
Presentation Time: 8:30 AM–10:15 AM
Prevalence and characteristics of peripheral retinal lesions in an 
ageing population
Nicola B. Quinn, David Wright, Tunde Peto, Sharon M. Cruise, 
Ian Young, Frank Kee, Usha Chakravarthy, Ruth E. Hogg. Centre for 
Public Health, Queen’s University Belfast, Belfast, United Kingdom.
Purpose: To determine the prevalence and spatial distribution 
of peripheral retina lesions and their associated risk factors in a 
population based sample of ageing individuals.
Methods: Ultra-wide field retinal images (Optomap 200 TX) were 
obtained from the Northern Ireland Cohort of the Longitudinal Study 
of Aging (NICOLA Study) participants. Images from the first 1468 
participants were assessed. The Optomap images were graded for 
the presence of 16 common retinal lesions, (hard and soft drusen, 
retinal pigment epithelial (RPE) changes, chorioretinal atrophy, 
bone spicules, haemorrhages, bear tracks, pavingstone degeneration, 
naevi, white without pressure, retinoschisis, congenital hypertrophy 
of the RPE (CHRPE), geographic atrophy (GA), choroidal 
neovascularisation (CNV), retinal hole and ungradeable area) using 
the Manchester Grid, which covers the image with 400 boxes, each 
approximately one disc area in size. Descriptive statistics were used 
to describe the prevalence and spatial distribution of the retinal 
lesions. Generalised estimating equations were used to determine risk 
factors associated with each retinal lesion.
Results: A total of 3044 images were available for analysis. 
Participants ranged in age from 40 to 96 years (mean 64 years.  
SD 9.02), with male and females making up 48.4% and 51.6% of the 
sample respectively. Prevalence rates ranged from 0.1% for CNV and 
snailtrack degeneration to 99.8% for hard drusen. The prevalence of 

lesions were WWOP (11.6%), RPE changes (17.8%), haemorrhages 
(6.9%), chorioretinal atrophy (8.2%), naevi (10.9%) and soft drusen 
(8.2%). Confounder adjusted analysis revealed that soft drusen, 
RPE changes, naevi and chorioretinal atrophy were associated 
with increasing age. Haemorrhages were associated with a history 
of cardiovascular disease. Hard drusen was predominantly seen 
superiorly, RPE changes in the far nasal periphery and WWOP in the 
far temporal periphery.
Conclusions: Peripheral retinal abnormalities are common in the 
older population with varying prevalence rates. Some peripheral 
lesions appear to show distinct spatial patterns whereas other occur 
throughout the retina. The mechanisms underlying the spatial 
distribution are not well understood and deserve further investigation.
Commercial Relationships: Nicola B. Quinn, None; 
David Wright, None; Tunde Peto, None; Sharon M. Cruise, None; 
Ian Young, None; Frank Kee, None; Usha Chakravarthy, None; 
Ruth E. Hogg, Optos plc (F)

Program Number: 1498 Poster Board Number: B0179
Presentation Time: 8:30 AM–10:15 AM
Prevalence of reticular pseudodrusen and drusen in hereditary 
angioedema
Lucia Pace1, Federico Corvi1, Andrea Giani1, Lucia Lonati1, 
emma zanzottera1, Vacchini Romualdo3, Marco Cicardi2, 
Giovanni Staurenghi1. 1Department of Biomedical and Clinical 
Sciences “Luigi Sacco”, hospital luigi sacco Eye Clinic, Milan, Italy; 
2Hospital Sacco, Milan, Italy; 3Hospital Sacco, Milan, Italy.
Purpose: Reticular pseudodrusen (RPD) and drusen are considered 
early signs of age related macular degeneration (AMD). This disease 
is correlated with some genetic, environmental and immunologic 
factors. In particular, complement system plays an important role in 
retinal biology and its deficiency can worsen retinal homeostasis. 
Our purpose is to describe prevalence, features, and topographic 
distribution of RPD and retinal changes in patients with hereditary 
angioedema.
Methods: Consecutive patients with hereditary angioedema 
underwent spectral-domain optical coherence tomography  
(SD-OCT), fundus autofluorescence (FAF), and infrared reflectance 
(IR). The enrollment period was 12 months, from January to 
December 2012. It was an observational, single center, cohort study. 
Inclusion criteria were informed consent, adult patients of both 
sexes of 39 or more years and established diagnosis of hereditary 
angioedema. Exclusion criteria were media opacity and inability to 
undergo imaging exams.
Results: A total of 148 eyes from 74 patients with hereditary 
angioedema were enrolled. There were 35 male and 39 female with 
a mean age of 55 ± 11,8 years. 9 eyes (6%) showed retinal changes, 
in particular RPD were detected in 5 eyes (3,3%), both drusen and 
RPD in 2 eyes (1,3%), only drusen in 2 eyes (1,3%). Mean age of 
these patients was of 68,6 ±11,76 years. RPD were most frequently 
located in the nasal-external and superior-internal areas of the Early 
Treatment Diabetic Retinopathy Study quadrants; the inferior-internal 
zone was less interested.
Among the patients with RPD, female was the most common gender 
(75%). RPD were identified as subretinal deposits on spectral-
domain optical coherence tomographic images, they appeared 
hypoautofluorescent on fundus autofluorescence and hyporeflective 
on infrared reflectance.
Conclusions: Early signs of AMD, as RPD and drusen, did not 
show a high prevalence among patients with hereditary angioedema, 
despite this disease is characterized by a deficiency in the C1 
inhibitor. Patients with RPD and drusen were older than patients 
without these features.
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Relying on the above data, it seems there is no connection with 
AMD. The main risk factor linked to the pathology seems to be age: 
older patients are more likely to incur the pathology. This trend is 
also observed in the common population.
Commercial Relationships: Lucia Pace, None; Federico Corvi, 
None; Andrea Giani, Bayer (C), Novartis (C), Allergan (F); 
Lucia Lonati, None; emma zanzottera, None; Vacchini Romualdo, 
None; Marco Cicardi, None; Giovanni Staurenghi, Alcon (C), 
Ocular instruments (P), Novartis (R), Alcon (R), Boehringer 
Ingelheim (C), Opto (C), Bayer (R), Allergan (C), Bayer (C), 
Novartis (C), Optovue (F), Heidelberg (C), Zeiss (C), Heidelberg (R), 
Zeiss (F), Genentech (C), Roche (C), Novartis (F)

Program Number: 1499 Poster Board Number: B0180
Presentation Time: 8:30 AM–10:15 AM
Individual retinochoroidal layer thickness/volume analysis of the 
macula: effect of diabetes mellitus
Yasuo Yanagi1, 2, Wanting Zhao1, Preeti Gupta1, Yih Chung Tham1, 
Tien Yin Wong1, 2, Ching-Yu Cheng1, 2. 1Singapore Eye Research 
Institute, Singapore, Singapore; 2Singapore National Eye Centre, 
Singapore, Singapore.
Purpose: To provide comprehensive description of the volume 
and thickness of individual retinochoroidal layer of the macula and 
to assess the relationship between the layer thickness/volume and 
diabetes mellitus.
Methods: We recruited subjects from the Singapore Indian Eye 
Study 2 (SINDI-2). The data of 402 subjects which had spectral 
domain optical coherence tomography (SD-OCT) raster scan images 
were used. Using SD-OCT, the thickness map of the 10 retinal layers 
and 1 choroidal layer, i.e., the retinal layer, retinal nerve fiber layer, 
ganglion cell layer, inner pexiform layer, inner nuclear layer, outer 
pexiform layer, outer nuclear layer, retinal pigment epithelial layer, 
inner retina layer, photoreceptor layer and choroidal layer were 
generated. The total volume and mean thickness of 9 ETDRS grid 
sectors were calculated from each layer,. After excluding eyes with 
diabetic retinopathy (n=39), the measured parameters of 196 eyes 
with diabetes and 166 healthy control eyes were compared.
Results: The mean age of the subjects was 61.0 years (range, 49 
- 80 years). The total volume of each layer [mean (SD), mm3] was 
calculated as follows; retinal layer 8.4 (0.43), retinal nerve fiber layer 
0.91 (0.13), ganglion cell layer 1 (0.11), inner plexiform layer 0.83 
(0.08), inner nuclear layer 1 (0.07), outer plexiform layer 0.76 (0.06) 
outer nuclear layer 1.62 (0.18), retinal pigment epithelial layer 0.45 
(0.05), inner retinal layer 6.12 (0.41), photoreceptor layer 2.52 (0.97) 
and choroidal layer 8.14 (1.78). Mean retinochoroidal layer thickness 
measured from 9 ETDRS grid sectors are shown in Table. There was 
no significant differences in the measured parameters between eyes 
with diabetes and healthy control eyes (Figure, all P > 0.05).
Conclusions: We establish normative database on the volume and 
thickness database of the 11 retinochoroidal layers in eyes with 
normal macula. The current study does not show the change of 
the retinochoroidal layers in diabetic patients without retinopathy 
compared with healthy non-diabetic controls.

ETDRS = Early Treatment Diabetic Retinopathy Study, SD = 
standard deviation

Bar graphs showing the retinochoroidal thickness at different 
docations in diabetic subjects without retinopathy and healthy non-
diabetic subjects. Error bars represent SD.
Commercial Relationships: Yasuo Yanagi; Wanting Zhao, None; 
Preeti Gupta, None; Yih Chung Tham, None; Tien Yin Wong, 
None; Ching-Yu Cheng, None

Program Number: 1500 Poster Board Number: B0181
Presentation Time: 8:30 AM–10:15 AM
Review of Clinical Characteristics of Peripapillary Choroidal 
Neovascularization
Jila Noori, Joseph N. Martel, Mallika Doss, Andrew W. Eller. 
Ophthalmology/Retina Service, UPMC Eye Center, Pittsburgh, PA.
Purpose: To evaluate the clinical course of peripapillary choroidal 
neovascularization (PP CNV), the associated conditions and its 
response to the treatment modalities.
Methods: We reviewed the chart of patients who were diagnosed 
with PP CNV in UPMC Eye Center over the past 12 years. The 
demographics, BCVA at presentation and the last follow up visits, 
associated clinical findings in both eyes, the fundus photographs, 
fluorescein and ICG angiograms, Optical Coherence Tomography 
images, and the applied treatment modalities were the main 
parameters evaluated in this cases series.
Results: Twenty six eyes of 22 patients with the clinical picture 
of PP CNV and confirmed diagnosis with fluorescein and/or ICG 
angiography were included in this report. The mean age at the 
diagnosis was 69 years (range: 17-92 years). The mean follow up 
period was 44.5 months with the range of 3 to 144 months. The mean 
refractive error was +1.33D (SE), with the range of -12.00 to +7.50D; 
77% (20 eyes) were hyperopic.
The associated ocular conditions were 10 (38.5%) Polypoidal 
Choroidal Vasculopathy (PCV), 8 (23%) typical Age-related Macular 
Degeneration, 2 optic nerve drusen, 2 optic nerve coloboma, one 
choroidal fold, one choroidal nevus, one lacquer crack (high myopia), 
and one angioid streaks. Two eyes had no determined associated 
pathology.
Eleven eyes (42.3%) underwent intravitreal anti-VEGF injections 
for treatment. Other treatment modalities were Photodynamic 
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Therapy, Transpupillary Thermotherapy, laser photocoagulation or a 
combination of the mentioned therapies and anti-VEGF injections. 
Totally 19 eyes(73%) received anti-VEGF therapy with the average 
of 14 injections (range: 1-42).
The mean BCVA at presentation was 20/60. At last follow up visit, 
whether in the eyes treated or not, the mean BCVA was 20/80.13 of 
21eyes (62%) which underwent a mode of treatment had a stabilized 
or improved vision at the final visit. In this group of patients the 
BCVA improved from 20/100 to 20/60 (P<0.05).
Conclusions: Interestingly, in our series PCV was the most common 
condition associated with PP CNV. The majority of patients who 
underwent treatment had stable or improved visual outcome (62%). 
This improvement in visual outcome was statistically significant. 
However, to determine the precise effect of treatment and the 
best modality, prospective studies with larger sample size are 
recommended.
Commercial Relationships: Jila Noori, None; Joseph N. Martel, 
None; Mallika Doss, None; Andrew W. Eller, None
Support: Eye and Ear Foundation

Program Number: 1501 Poster Board Number: B0182
Presentation Time: 8:30 AM–10:15 AM
Fluorescein angiography and fundus autofluorescence 
imaging discrepancy in patients with chronic central serous 
chorioretinopathy
Vladimir Sheptulin1, Danial Mohabati2, Elon Van Dijk2, 
Camiel J. Boon2, Carel C. Hoyng3, Konstantine Purtskhvanidze1, 
Johann Roider1. 1Klinik fur Ophthalmologie, University of Kiel, 
Kiel, Germany; 2Ophthalmology, University of Leiden, Leiden, 
Netherlands; 3Ophthalmology center, University of Nijmegen, 
Nijmegen, Netherlands.
Purpose: Recently several studies reported about the possibility 
of using short-wave fundus autofluorescence (AF) along with 
fluorescein angiography (FA) for pathological changes evaluation 
in patients with chronic central serous chorioretinopathy (CSC). 
The aim of the current study was to assess the possible correlations 
between AF and FA imaging modalities and analyse the predicting 
ability of AF for structural changes measured by FA with time.
Methods: Seventy one patients (92 eyes) with CSC and AF-FA 
imaging discrepancy and a follow – up of a minimum of 6 months 
were included into the retrospective multicentre study. Area of 
corresponding hyperfluorescent abnormalities in AF and FA 
images were measured by Heidelberg Software “draw region” tool 
(Heidelberg Engineering, Heidelberg, Germany) at the 1st and last 
visits. Discrepancy in size of areas was estimated using Wilcoxon 
rank sum test. The correlations between the discrepancy in size 
of areas and the following parameters: CSC duration, follow – up 
duration, serous retinal detachment (SRD) persistence, LogMAR 
BCVA at first and last visits, number and type of therapeutic 
approaches, were estimated using the Spearman correlation 
coefficients.
Results: Median age (range) was 42 years (29-72); 81.7% were 
male. Median follow-up was 22 months (6-107) and median CSC 
duration was 47 months (9 – 419). Median area of hyperfluorescent 
abnormalities according to FA increased significantly from 2.40 
(0.02 – 17.27) mm2 at 1st visit to 5.22 (0.53 – 25.62) mm2 at last 
visit (p<0.001). Factors significantly associated with the decrease 
of discrepancy intensity included: follow – up duration, area of 
hyperfluorescent changes according to AF at 1st visit, type of 
therapeutic approaches (monotherapy or combination therapy) (p 
< 0.001, p = 0.011, p = 0.019, respectively). Based on the linear 
regression analysis the following model could be used to assess the 
changes in area of RPE abnormalities with time: 0.389 + 0.674*(AF 

value at 1st visit – FA value at 1st visit) – 0.3*follow – up duration. 
With a cut-off value of -2.7, the enlargement of hyperfluorescent RPE 
abnormalities could be predicted with 78.9% sensitivity and 64.9% 
specificity.
Conclusions: The application of proposed model based on AF results 
at 1st visit could predict the enlargement of hyperfluorescent RPE 
abnormalities measured by FA at last visit in 82.6% of cases.
Commercial Relationships: Vladimir Sheptulin, None; 
Danial Mohabati, None; Elon Van Dijk, None; Camiel J. Boon, 
None; Carel C. Hoyng, None; Konstantine Purtskhvanidze, None; 
Johann Roider, None
Support: DAAD

Program Number: 1502 Poster Board Number: B0183
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Testosterone replacement and its association with central serous 
chorioretinopathy
Brian L. VanderBeek1, 2, Vaidehi Dedania3, Wei Pan4, 
David N. Zacks3. 1Retina, Scheie Eye Institute University of 
Pennsylvania, Philadelphia, PA; 2Center for Pharmacoepidemiology 
and Research Training, University of Pennsylvania, Philadelphia, 
PA, PA; 3Ophthalmology, University of Michigan Kellogg Eye 
Center, Ann Arbor, MI; 4Center for Preventive Ophthalmology and 
Biostatistics, University of Pennsylvania, Philadelphia, PA.
Purpose: Late-onset hypogonadism is characterized by a deficiency 
in serum testosterone levels, adversely affecting multiple organ 
systems. Testosterone replacement therapy is the mainstay of 
treatment, but concerns over its safety persist, including possible 
effects in the eye. The purpose of this study is to determine 
if testosterone replacement is associated with central serous 
chorioretinopathy (CSCR).
Methods: This is a retrospective matched-cohort study using medical 
claims data from a large, national U.S. insurer. The testosterone 
cohort was created using all male patients who filled a prescription 
for testosterone during their time in the plan from 2000-2013. Index 
date was considered the date of first prescription. Exclusion criteria 
included less then 2 years of time in the plan prior to the index date, 
any systemic disease associated with increased testosterone, and any 
medication use known to have androgen or anti-androgen effects. 
Ocular exclusion criteria consisted of history of CSCR or other 
eye disease that could be confused with CSCR. 5 matched controls 
were chosen for every eligible case, which were matched on age 
(±3 years), sex, race and similar time in plan (±3 months). Controls 
were assigned the same index date as their matched case. All eligible 
patients had to have at least one visit with an eye care provider prior 
to the index date. The outcome of interest was a new diagnosis of 
CSCR. Cox proportional regression was used to assess the hazard of 
CSCR while censoring for end of eligibility or if any of the above 
exclusion criteria occurred. Other covariates of interest were diabetes 
mellitus (DM) and hypertension (HTN).
Results: The testosterone cohort consisted of 9238 incident users 
compared with 46190 matched controls. Cohorts were similar in 
age (54.6/54.4 years old in the testosterone and control cohorts, 
respectively), but the testosterone group had more DM (24.4% vs. 
11.4%) and HTN (51.4% vs. 37.9%). Nine (0.10%) cases of CSCR 
occurred in the testosterone cohort and 22 (0.05%) in the control. 
After controlling for all covariates of interest, multivariate analysis 
revealed that testosterone replacement significantly increased the 
hazard for CSCR (HR: 2.97; 95% CI: 1.32, 6.71; p=0.009).
Conclusions: Although the incidence of CSCR is low (0.10%) in 
users of testosterone, replacement therapy increases the hazard of 
CSCR by 2.97.
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Commercial Relationships: Brian L. VanderBeek, None; 
Vaidehi Dedania, None; Wei Pan, None; David N. Zacks, None
Support: NIH K23 Award (BVB: NH Grant 1K23EY025729 - 01); 
University of Pennsylvania Core Grant for Vision Research Grant 
(NIH Grant 2P30EY001583-41); Additional funding was provided 
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Long-term phenotype changes in patients with chronic central 
serous chorioretinopathy
Johann Roider1, Konstantine Purtskhvanidze1, Vladimir Sheptulin1, 
Danial Mohabati2, Elon HC van Dijk2, Camiel J. Boon2, 
Carel C. Hoyng3. 1Klinik fur Ophthalmologie, University of Kiel, 
Kiel, Germany; 2Ophthalmology, University of Leiden, Leiden, 
Netherlands; 3Ophthalmology center, University of Nijmegen, 
Nijmegen, Netherlands.
Purpose: Central serous chorioretinopathy (CSC) is a disease that 
can manifest in different forms. It is under debate whether different 
CSC phenotypes can transform during the course of the disease. 
The purpose of the current study was to compare clinical and 
morphological characteristics of chronic CSC patients with unifocal 
and multifocal activity and various RPE changes during the long-
term follow-up period.
Methods: The data of 124 eyes, followed up for at least 1 year 
between January 2003 and December 2015 were retrospectively 
analyzed. Based on the fluorescence angiography (FA) performed 
at initial visit all patients were classified as having unifocal or 
multifocal activity and different area of RPE changes compared with 
the optic disc diameter. All patients were assessed in a subgroup 
analysis, based on the change of phenotype, for the following 
parameters: CSC duration, serous retinal detachment (SRD) 
persistence, region of activity and retinal pigment epithelium (RPE) 
changes, presence of pigment epithelium detachment (PED), number 
and timing of recurrences, best-corrected visual acuities (BCVA) at 
various time-points and the types of treatment.
Results: Median age (range) was 42.5 years (27-67); 82.5% were 
male. Median follow-up was 44 months (12-189) and median CSC 
duration until the first admission was 3 months (0.25 – 144 months). 
The change of CSC phenotype was observed in 65 (52%) eyes, 
whereas 59 (48%) eyes remained unchanged during the follow – up 
period. We found a significant difference in CSC duration  
(63 months (19 - 298) vs. 54.5 months (13 - 419) respectively,  
p = 0.03), follow – up duration (54.5 months (12 – 153) vs. 39 
months (13 – 110) respectively, p=0.018) SRD persistence (9 months 
(2 - 40) vs. 5 months (2 - 45) respectively, p< 0.001) and number of 
recurrent attacks (p=0.017), when comparing eyes with and without 
phenotype change.
Conclusions: Long-term follow-up results allowed to reveal 
the change of CSC phenotype in 52% of eyes. According to a 
multivariate regression analysis longer SRD persistence, number 
of recurrences and follow – up duration were the only independent 
variables, associated with the change of CSC phenotype. Different 
treatment approaches didn’t significantly influence phenotype change.
Commercial Relationships: Johann Roider, None; 
Konstantine Purtskhvanidze, None; Vladimir Sheptulin, 
None; Danial Mohabati, None; Elon HC van Dijk, None; 
Camiel J. Boon, None; Carel C. Hoyng, None
Support: DAAD
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Acute Retinal Necrosis: A case series
Bárbara M. Elizondo Fernández1, Uriel Moreno Páramo1, 
Luz E. Concha del Río2, Lourdes Arellanes García2.  
1Asociación para Evitar la Ceguera en México I.A.P., Coyoacán, 
Mexico; 2Clínica de Enfermedades Inflamatorias Oculares, 
Asociación para Evitar la Ceguera en México I.A.P., Ciudad de 
México, Mexico.
Purpose: Acute Retinal Necrosis (ARN) is a rare but devastating 
ocular disease. A retrospective observational study was performed 
to present a case series of twelve patients diagnosed clinically with 
ARN.
Methods: Our institution’s database was reviewed and records of 
patients with a clinical diagnosis of ARN between February 2006 and 
February 2016 were included in this study. Patients with a follow-up 
of less than six months were excluded. Demographic and clinical data 
were obtained, and disease course, treatment and complications were 
also analyzed.
Results: Twelve patients, a total of fifteen eyes, with a diagnosis of 
ARN were studied; 25% of the cases were bilateral. The mean age of 
presentation was 48 years, 42% were male and 58% female. The most 
common presenting symptom was a decrease in visual acuity (91%). 
Thirty-three percent of our patients had a visual acuity of 20/60 or 
better, 27% were between 20/80 and 20/400 and 40% of them had an 
acuity of 20/800 or worse. All cases were found to have peripheral 
retinal vasculitis. The average time to retinitis inactivation in patients 
who received intravenous and oral Acyclovir was 8.2 weeks; the 
outcome is very similar to those treated with intravenous Acyclovir 
and oral Valacyclovir who achieved inactivation at 7.6 weeks. A 
rhegmatogenous retinal detachment complicated 46% of the cases, it 
occurred on average 3.6 months after the initial symptoms. Five eyes 
(33%) had a final visual acuity better than 20/40, none of these had 
retinal detachment; three eyes (20%) ended up with a visual acuity 
between 20/50 and 20/150 and the remaining seven eyes (47%) had 
an acuity of 20/800 or worse.
Conclusions: ARN has a poor visual prognosis, mainly due to the 
high incidence of rhegmatogenous retinal detachment. In these cases 
complicated with retinal detachment, vitrectomy with silicone oil 
tamponade is considered the best surgical option. A timely diagnosis 
of ARN and early systemic treatment are key in limiting the damage, 
preventing complications and avoiding contralateral eye involvement.
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Risk of Retinal Vein Occlusion in Patients with End Stage Renal 
Disease: An 11-Year, Retrospective Nationwide Cohort Study in 
South Korea
Kyungsik Lee1, Ki H. Nam3, Dong W. Kim2, Eui Chun Kang1, Hyoung 
Jun Koh1. 1Ophthalmology, Institute of Vision Research, Yonsei 
University College of Medicine, Seoul, Korea., Seoul, Korea (the 
Republic of); 2Policy Research Affairs, National Health Insurance 
Service Ilsan Hospital, Goyang, Gyeonggi, Korea., Goyang, Korea 
(the Republic of); 3Internal Medicine, Division of Nephrology, 
College of Medicine, Yonsei University, Seoul, Korea, Seoul, Korea 
(the Republic of).
Purpose: End stage renal disease (ESRD) is a known risk factor for 
systemic cardiovascular disease. As retinal vein occlusion (RVO) 
also is one of the vascular diseases, we can predict that ESRD can 
be a risk factor for developing of RVO, including central retinal vein 
occlusion (CRVO) and branch retinal vein occlusion (BRVO). The 
aim of this study is to evaluate the risk of RVO following ESRD.
Methods: We performed a retrospective, nationwide, propensity 
score-matched cohort study reviewing a data from the 11-year 
longitudinal Korean National Health Insurance Service database, 
comprising approximately 1 million random subjects. ESRD and 
RVO group were composed of patients with disease codes based 
on the International Classification of Diseases (ICD)-10 (ESRD: 
N18, RVO: H34.8). The ESRD group was comprised of patients 
with an initial diagnosis of ESRD from 2003 to 2005 (n=1123), 
excluding patients diagnosed in 2002. Control group was comprised 
of randomly selected propensity score-matched patients without 
ESRD diagnosis (4 for each patient with ESRD, n=4492) from 
the same period with ESRD group. Each patient of the two groups 
was followed up until December 2013, and the incidence and risk 
of RVO were compared between the two groups. After adjustment 
for possible confounders including diabetes mellitus, hypertension, 
hyperlipidemia and heart failure, the adjusted hazard ratio (HR) 
for RVO was obtained using Cox proportional hazard regression 
analysis.
Results: RVO developed in 30.9 % patients of the ESRD group 
and 17.0 % those of the control group during the follow-up period 
(P<0.0001). ESRD was associated with a greater risk of RVO 
development after adjusting for possible confounders (HR, 1.216; 
95% CI, 1.061 – 1.394, P=0.005). Other significant risk factor 
for RVO included the male gender (HR,1.193; 1.057-1.346), 
hyperlipidemia (adjusted HR, 1.681; 95% CI, 1.477-1.912), heart 
failure (adjusted HR, 2.021; 95% CI, 1.728-2.365), hypertension 
(adjusted HR, 3.609; 95% CI 2.973-4.381), DM (adjusted HR, 1.23; 

95% CI 1.079-1.401) and high household income (81~100% group, 
adjusted HR, 1.217; 95% CI, 1.006-1.471).
Conclusions: An association between ESRD and subsequent RVO 
development was found after adjusting for possible confounding 
factors. For ESRD patients, more concern for RVO development is 
needed and strict lipid, blood pressure, glucose control should be 
educated.
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Epidemiologic Data and Visual Outcomes in Patients with 
Central Retinal Vein Occlusion in the Anti-VEGF Era
Ryan Constantine, Akshay Thomas, Duncan Berry, Sandra S. Stinnett, 
Sharon Fekrat. Ophthalmology, Duke University, Durham, NC.
Purpose: Both the Central Vein Occlusion Study (CVOS) and the 
Eye Disease Case-Control Study (EDCCS) have previously identified 
potential risk factors for and reported the natural history of central 
retinal vein occlusion (CRVO). These studies however, were prior to 
the advent of anti-vascular endothelial growth factor (VEGF) therapy. 
The purpose of this study was to identify risk factors and evaluate 
the effect of anti-VEGF therapy on visual outcomes in a cohort of 
patients with CRVO.
Methods: We performed a retrospective cohort study of CRVO 
patients seen by a retina specialist at our institution between January 
1, 2009 and July 1, 2016. Charts were abstracted for risk factors, 
demographic data, treatment patterns and visual outcomes.
Results: We identified 250 CRVO patients of which 39% were 
perfused (pCRVO), 36% were non-perfused (nCRVO) and 21% 
had indeterminate type of CRVO (iCRVO). We observed a similar 
gender distribution for all subtypes of CRVO with Caucasian 
patients more frequently affected. Risk factors previously identified 
in the CVOS and EDCCS were also identified in this cohort with 
78% of patients having hypertension, 31% having diabetes, 30% 
having hyperlipidemia, and 29% having glaucoma. The mean 
presenting logMAR visual acuity (VA) was 0.96 (SD 0.76). Among 
treatment naïve patients, anti-VEGF therapy was first line in 83.7% 
of patients and was eventually used in 95.6%. The anti-VEGF 
agents used include bevacizumab (69%), ranibizumab (19%) and 
aflibercept (12%). 25% of patients had neovascularization (NV) 
at the time of presentation and only 2% of patients developed 
NV over long-term follow-up following anti-VEGF treatment. At 
the time of presentation, 8% of patients had received pan-retinal 

photocoagulation (PRP) with 21% receiving PRP as part of their 
management. The mean logMAR VA at the final visit was 1.16 (SD 
0.92).
Conclusions: We identified a large cohort of patients with CRVO 
who were treated with anti-VEGF therapy. The most commonly 
identified risk factors were hypertension, diabetes, glaucoma and 
hyperlipidemia. Visual outcomes were variable and highly dependent 
on CRVO type and visual acuity at the time of presentation as was 
previously noted in natural history studies conducted before the 
advent of anti-VEGF therapy. Additionally, complications such as 
NV were less common in our cohort given the use of anti-VEGF as a 
therapeutic mainstay for patients with CRVO.
Commercial Relationships: Ryan Constantine, None; 
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Variation in the use of bevacizumab and ranibizumab for branch 
retinal vein occlusion
Fei Yu1, Annie Wu2, Connie Wu2, Paul B. Greenberg2, 4, Flora Lum3, 
Anne Coleman1. 1Ophthalmology, UCLA Stein Eye Institute, Los 
Angeles, CA; 2Warren Alpert Medical School of Brown University, 
Providence, RI; 3American Academy of Ophthalmology, San 
Francicso, CA; 4Section of Ophthalmology, VA Medical Center, 
Providence, RI.
Purpose: To describe frequency and variation of intravitreal 
bevacizumab and ranibizumab use for branch retinal vein occlusion 
(BVO) in the United States (US) with the aim of improving cost 
effective ophthalmic treatment utilization.
Methods: We obtained a 5% sample of Medicare beneficiaries from 
the Medicare Part B claims files from 2010 to 2013 and identified 
all beneficiaries with an ICD-9-CM code for branch retinal vein 
occlusion (BVO, 362.36). Patient age, gender, race, and Charlson 
Comorbidity Index (CCI) scores were collected. HSCPS codes for 
bevacizumab (J3590, J9035, and J3490) and for ranibizumab (J2778) 
were used to identify the mode of treatment for each patient. Patients 
who met the following criteria were excluded from this study: (1) 
patients who were under 65 years of age; (2) patients who did not 
reside in the 50 United States or the District of Columbia; and (3) 
patients who did not have Part-B coverage or with HMO coverage 
that was not processed by CMS. Patients were also excluded from 
the analysis if they did not receive either of the above two treatments 
or if they received both types of treatment. Geographic variation was 
examined by comparing injection frequencies across the nine US 
census divisions using Chi-squared analysis.
Results: During 2010-2013, there were 3,944 BVO patients who met 
the inclusion criteria, and a majority of them received bevacizumab 
compared to ranibizumab (76.7% vs 23.3%). Most patients were aged 
85-89 (22.0%), female (61.5%), white (88.3%), and had a CCI score 
of 1-2 (39.8%). The frequencies of bevacizumab and ranibizumab 
injections for BVO varied significantly between the US census 
divisions (p<0.0001). The highest frequencies of bevacizumab use 
were in the Mountain (90.6%) and Pacific (82.7%) divisions while 
the highest frequencies of ranibizumab use were in the West North 
Central (37.9%) and Mid Atlantic (32.7%) divisions.
Conclusions: A majority of Medicare beneficiaries with BVO 
received bevacizumab compared to ranibizumab, with significant 
geographic variation in the use of the two anti-VEGF agents. Future 
research into factors driving geographic variation in the use of these 
agents may help direct cost-effective strategies for the management 
of BVO.
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Are patients with retinal symptomatology over-imaged in the 
Emergency Room?
Adnan Mallick, David Fastenberg, Vincent Deramo. Ophthalmology, 
Hofstra Northwell School of Medicine, Roslyn Heights, NY.
Purpose: To assess the Emergency Room (ER) management of 
patients with monocular visual complaints correlating with retinal 
pathology.
Methods: In this retrospective review, charts of 57 consecutive 
patients with monocular visual complaints were evaluated. 
Ophthalmology consults were called on these 57 patients by ER 
physicians from 3 hospitals in the Northwell Health system between 
1/2014 to 3/2016. Patient demographics, past medical and ocular 
history, subjective complaints, ER physician exams, testing ordered 
prior to ophthalmology consultation, and ophthalmology exams 
were documented. Outpatient retinal photocoagulation and surgical 
procedures were also reviewed for patients requiring intervention 
by retinal specialists. Patients with binocular symptoms, or patients 
in whom workup was required for other systemic complaints were 
excluded.
Results: 57 patients were included with 31 females and 26 males, 
mean age of 59.2. Subjective complaints included monocular 
blurry vision in 32 patients (56%), shadows or visual field cuts in 
15 patients (26%), floaters in 17 patients (30%), and flashes in 6 
patients (11%). Among the 15 patients who had documented eye 
exams by ER physicians, 6 included confrontational visual field 
exams (40% of total ED exams). Prior to consultation by an on-call 
ophthalmologist, tests ordered by the ER included routine blood work 
in 19 patients (33%), computerized axial tomography (CT) of the 
head with or without orbits in 20 patients (35%), ultrasound of orbit 
by the ER physician in 2 patients (4%), magnetic resonance imaging 
(MRI head) in 1 patient (2%), and serum ESR/CRP in 1 patient 
(2%). Patient diagnoses included posterior vitreous detachment in 
22 patients (39%), vitreous hemorrhage in 18 patients (32%), retinal 
detachment in 10 patients (18%), central retinal artery occlusion in 
4 patients (7%), and central or branch retinal vein occlusions in 2 
patients (3%). Of the 10 patients with retinal detachments, 3 patients 
(30%) underwent surgical repair within 1 week of examination.
Conclusions: In patients presenting to the ER with monocular visual 
complaints, over 30% underwent imaging studies as well as blood 
work prior to ophthalmology consultation. Signs and symptoms of 
retinal pathology should be recognized promptly. Proper triaging and 
timely consultations may lead to fewer imaging studies and more 
judicious management of time sensitive diagnoses.
Commercial Relationships: Adnan Mallick; David Fastenberg, 
None; Vincent Deramo, None
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Analysis of disease types in videoconferencing-based 
teleconsultation of Beijing Tongren Eye Center in 2014-2016
Jianjun Li. Beijing Institute of Ophthalmology, Beijing, China.
Purpose: Up to now, there is no report about disease types of 
teleophthalmology through the method of videoconferencing-based 
teleconsultation in China. The purpose of this study is to investigate 
the disease constitution ratio of remote video consultation in 
teleophthalmology in China.

Methods: From January 2014 to October 2016, 540 patients of video 
consultation for teleophthalmology from 39 county-level hospitals 
across China were reviewed. Average age of patients was 46.2±19.4 
years-old. The tele-medical software system based on cloud platform 
developed by Beijing Institute of Ophthalmology and Beijing Daheng 
Prust Company was used for remote evaluation of ocular fundus 
images, and Cisco WebEx Meeting video conferencing system was 
used for the video consultation. Each video consultation spent 15-20 
minutes and was performed by a vice-chief physician of Beijing 
Tongren Eye Center under assistance of computer management 
personnel. The remote video consultation records were exported 
from Daheng Prust software system, and statistical classification and 
analysis of diseases was done with Excel and SPSS.
Results: Twenty-one ophthalmologists from different sub-specialties 
of Beijing Tongren Eye Center participated the video consultation. 
The average consultation time interval from appointment to complete 
was 2.44 ± 2.66 days. In all 540 cases, primary glaucoma and its 
surgical complications were 55 cases (10.19%), AION and other optic 
disc edema of single eye 43 cases (7.96%), RVO and cystoid macular 
edema 34 cases(6.30%), secondary glaucoma 19 cases (3.52%), PDR 
and DME 18 cases (3.33%), ocular hypertension 17 cases (3.15%), 
wet AMD 16 case s(2.96%), decreased visual acuity with unknown 
origin 16 cases(2.96%), pathological myopia and its macular lesions 
12 cases (2.22%), recurrent central serous chorioretinopathy 10 cases 
(1.85%), eye blunt injury and its complications 10 cases (1.85%), 
other macular diseases 9 cases (1.67%), retinitis pigmentosa 9 cases 
(1.67%), panuveitis 8 cases (1.48%), chemical injuries of cornea and 
conjunctiva 7 cases(1.30%).
Conclusions: In current video consultation of tele-ophthalmology 
in China, diagnosis and treatment of glaucoma and its surgical 
complications, monocular optic disc edema, retinal vein occlusion 
and proliferative diabetic retinopathy are major demand for tele-
ophthalmology in Chinese county-level hospitals.
Commercial Relationships: Jianjun Li
Support: China National Science and Technology Support 
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