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Treat and Extend in the treatment of exsudative age related 
macular degeneration
Bianca Apitzsch1, Lisa Fechner2, Caroline Bormann3, 
Anke Habermann3, Ute Hammer3, Thomas Hammer2, 3. 1Eye Center 
Johannisplatz, Leipzig, Germany; 2Department of Ophthalmology, 
University Hospital Halle (Saale), Halle (Saale), Germany; 3Eye 
Center Halle (Saale), Halle (Saale), Germany.
Purpose: The aim of this study was to assess the efficacy of the 
“treat and extend” scheme in patients with age related macular 
degeneration, using Ranibizumab (Lucentis®) Adalimumab (Eylea®) 
and/or Bevacizumab (Avastin®).
Methods: In a retrospective study we identified patients who were 
treated with Anti VEGF due to exsudative age related macular 
degeneration (AMD) between June 2014 and September 2016, using 
the “treat and extend” scheme. Outcome measures included the best 
corrected visual acuity (BCVA), the evaluation of optical coherence 
tomography (OCT) including the reduction of macular edema (ME) if 
present and the individual treatment interval.
Results: 116 eyes of 113 patients (65 female, 48 male) with 
an average age of 77.3 years (range 43-92 years) were treated 
with Ranibizumab (19 patients), Adalimumab (60 patients) 
or Bevacizumab (10 patients) alone. Four patients received 
Ranibizumab and Bevacizumab, six patients Adalimumab and 
Bevacizumab, 15 patients received with Ranibizumab and 
Adalimumab and 2 patients were treated with all of them. Altogether 
patients were treated over an average follow -up period of 75.1 weeks 
(range 19-119 weeks). The average individual treatment interval was 
8.9 weeks. A reduction of macular thickness from 332 µm before the 
treatment to 307 µm at the last follow up was found. Before and after 
the treat and extend treatment the median BCVA was 0.4.
Conclusions: In this retrospective study we could see an 
improvement in macular thickness and a stable BCVA using the “treat 
and extend” scheme in patients with exsudative age related macular 
degeneration using these three substances.
Commercial Relationships: Bianca Apitzsch, None; Lisa Fechner, 
None; Caroline Bormann, None; Anke Habermann, None; 
Ute Hammer, None; Thomas Hammer, None
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Dark-adaptation in Age-related Macular Degeneration: The 
Influence of Health Conditions and Lifestyle Factors
Steven Mach, Ines Lains, John B. Miller, Ryo Mukai, 
Demetrios G. Vavvas, Ivana K. Kim, Joan W. Miller, Deeba Husain. 
Massachusetts Eye and Ear Infirmary, Boston, MA.
Purpose: To determine the influence of different health conditions 
and lifestyle factors on dark adaption (DA) in Age-related Macular 
Degeneration (AMD).
Methods: We conducted a prospective, cross-sectional study, 
including patients with AMD and a control group. AMD was 
graded according to the Age-Related Eye Disease Study (AREDS) 
classification system. We obtained data on medical history, 
medications, and lifestyle factors. DA was assessed with the extended 
protocol (20 minutes) of AdaptDx® (MacuLogix). The subject’s eye 
was bleached by exposure to a 505-nm photoflash, with sensitivity 

measurements beginning immediately after bleaching. Subjects 
indicated when a stimulus light was visible using a hand-held button. 
Sensitivity was estimated using a three-down/one-up modified 
staircase threshold estimate procedure. Successive intensity threshold 
measurements were taken. When subject’s sensitivity thresholds were 
twice consecutively above 5 x 103 scot cd/m2 or test duration lasted 
20 minutes, the time to reach this point was defined as rod intercept 
time (RIT). For analyses, the right eye or the eye with more advanced 
AMD was selected. Multivariate linear and logistic regressions were 
performed, accounting for age and AMD stage, with RIT as the 
outcome.
Results: Seventy-eight subjects (75.6% with AMD, n=59; 24.4% 
controls, n=19) were included. Multivariate assessments revealed 
that body mass index (BMI; ß=0.30, p=0.045) and family history of 
AMD (ß=2.68, p=0.039) were significantly associated with worse 
rod intercept times (RIT). Abnormal DA (RIT≥6.5 minutes) was 
also significantly associated with family history of AMD (ß=1.84, 
p=0.006) and alcohol intake (ß=0.07, p=0.017). The use of AREDS 
vitamins was statistically linked with impaired RIT, most likely due 
to an increased severity of disease in those taking vitamins.
Conclusions: In addition to age and AMD stage, a higher BMI, 
higher alcohol intake, and a family history of AMD appear to be 
linked with impairments in dark adaptation.
Commercial Relationships: Steven Mach, None; Ines Lains, 
Allergan (R); John B. Miller, Allergan (C); Ryo Mukai, None; 
Demetrios G. Vavvas, None; Ivana K. Kim, None; Joan W. Miller, 
Valeant Pharmaceuticals (P), Maculogix, Inc. (C), Amgen, Inc. (C), 
KalVista Pharmaceuticals Ltd. (C), ONL Therapeutics, LLC (P), 
Alcon (C); Deeba Husain, None
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Advanced age related macular degeneration and healthy eyes: 
comparison between static and dynamic fixation
Erika Rigoni, Carmela Carnevale, Serena Fragiotta, Enzo 
Maria Vingolo. Department of Ophtalmology, “Sapienza” University 
of Rome, Pontinia, Italy.
Purpose: Static and dynamic bivariate contour ellipse area 
(BCEA) differ mainly in pathologic eyes. This study analyzes 
factor influencing dynamic BCEA and which kind of method of 
BCEA recording significantly predict advanced age-related macular 
degeneration.
Methods: A total of 136 eyes were retrospectively reviewed, 85 
eyes without ophthalmic disorders (logMAR acuity % 0.0) and 
51 eyes with maculopathy were enrolled. All patients underwent 
two consecutive examinations, fixation test before and during 
microperimetry, using MP1 microperimeter (Nidek Technologies, 
NAVIS software version 1.7.6). Fixation stability was quantified by 
calculating the BCEA. A 2°red cross was used as fixation target. After 
a 30 second fixation test, all patients underwent a brief training before 
microperimetric examination. Fixation target was the same used 
in the fixation test, Humphrey 10 to 2 grid of 68 loci grid, stimuli 
Goldmann III with a projection time of 200 ms, white background 
illumination of 4 asb (1.27 cd/m2), and a 4-2 staircase strategy were 
used to perform microperimetric test. BCEA (deg2) was normalized 
by logarithmic transformation (Shapiro- Wilk test, p<0.05). Statistical 
analysis was performed using paired t test and logistic regression 
analysis. Pearson’s correlation was also used. Statistical significance 
was set at P < 0.05.
Results: The mean BCEA was 0.48±0.62 deg2 at microperimetry test 
and 0.20± 0.21 deg2 at fixation test (P<0.001) in healthy subjects. 
In AMD group, dynamic BCEA was 2.97± 3.57 deg2 and static was 
2.01 ± 2 deg2 (P=0.001). Dynamic BCEA is significantly correlated 
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with age (r=0.38), total (r=0.43) and tracking time (r=3.86, P<.001 
overall) in controls, instead no significant relationship was found in 
AMD group. Logistic regression analysis showed that static fixation 
stability significantly predict advanced AMD (ExpB 4.52, P=0.02) 
but not dynamic BCEA (ExpB 2.46, P=0.18).
Conclusions: Static and dynamic BCEA are considered both useful 
to record the fixation stability in pathological eyes. BCEA dynamic is 
significantly influenced by age and time of recording. In addition, our 
results show that static BCEA is a significant predictor of advanced 
AMD, so it’s important to study it before the microperimetry for 
monitoring purposes and visual rehabilitation.
Commercial Relationships: Erika Rigoni; Carmela Carnevale, 
None; Serena Fragiotta, None; Enzo Maria Vingolo, None
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Benefits of Aspirin Outweigh Risks in Age-related Macular 
Degeneration Patients
Christine Garabetian2, 1, Kent W. Small2, 1, Fadi Shaya2, 1. 1Macula 
and Retina Institute, Glendale, CA; 2Molecular Insight Research 
Foundation, Los Angeles, CA.
Purpose: Recent press releases regarding the potential adverse 
effects of aspirin on macular degeneration have caused patients 
with Age-related Macular Degeneration (AMD) to discontinue their 
aspirin use without consulting their physician. We compared current 
literature, including meta-analyses, of small, epidemiological AMD 
studies to large, randomized, placebo-controlled cardiovascular 
studies, in order to weight the benefits that aspirin provides for 
patients’ cardiovascular health compared to the risk of AMD 
worsening.
Methods: Nine cardiovascular and ten ophthalmological studies 
were reviewed and analyzed for risks/benefits of aspirin use. 
The three retrospective epidemiological eye studies (n=12,105) 
suggesting harmful effects of aspirin use for individuals with 
AMD were compared to the randomized, placebo-controlled 
cardiovascular studies (n=167,580) and meta-analyses for each 
group were reviewed. Confidence intervals, study size, and odds 
ratios were calculated using t-tests and online calculators for each 
study type and the information was graphed. Limitations regarding 
the epidemiological eye studies and the cardiovascular studies were 
thoroughly addressed.
Results: The reviewed meta-analysis literature demonstrated a 
statistically significant 32% reduction in the risk of non-fatal stroke 
with regular aspirin users. The study also documented that aspirin 
users decreased the risk of fatal vascular deaths by 15%. The 
three ophthalmological studies highlighting the suggested aspirin 
exacerbation of AMD contain statistical insignificance and have vast 
limitations in their findings. The confidence intervals for all tree 
studies consist of broad bands (BMES: 1.25-4.83 and BDES:  
1.20-4.15) when compared to the cardiovascular randomized placebo-
controlled studies (Physician’s Health Study: 0.656-0.900; Women’s 
Health Study: 0.804-1.034).
Conclusions: Overall the number, size, and quality of the 
cardiovascular studies recommending aspirin use is far superior 
to the fewer, smaller and conflicting studies suggesting a possible 
exacerbation of aspirin on AMD. The small and still unconfirmed 
added risk of AMD is far outweighed by the solid benefits of cardio-
protective aspirin. The ophthalmological studies cannot conclude 
for certain if aspirin causes late-life vision loss. Patients who are 
taking aspirin for cardiovascular health should not fear the possible, 
theoretical and exaggerated risks of exacerbating their AMD.
Commercial Relationships: Christine Garabetian, None; 
Kent W. Small, None; Fadi Shaya, None
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Aflibercept polypoidal choroidal vasculopathy treatment :  
Result of a prospective study
Martine Mauget-Faysse1, Vasseur Vivien1, Armelle Cahuzac1, 
Florence Coscas3, Laurent CASTELNOVO2, Catherine Favard3, 
Guillaume Michel2, Catherine Français3, Laurence Salomon1, 
Benjamin Wolff2. 1Rothschild Foundation, PARIS, France; 2Centre 
Ophtalmologique Maison Rouge, STRASBOURG, France; 3Centre 
Ophtalmologique de l’Odéon, PARIS, France.
Purpose: Polypoidal choroidal vasculopathy (PCV) is a choroidal 
pathology with age-related macular degeneration similarities but 
characterized by a different prognosis due to frequent occurrences 
of sub retinal hemorrhages and to resistance to monotherapies such 
as Ranibizumab or Bevacizumab intravitreal injections (IVT). 
The current PCV management is based on treatments combining 
Verteporphin Phototodynamic Therapy (PDT) with Ranibizumab 
IVT. The purpose of this study is to evaluate both anatomical and 
functional efficacy of intravitreal injection of Aflibercept (IVTA) in 
monotherapy in PCV.
Methods: Prospective, multicentric study in patients with PCV 
naive or non-treated since 3 months with anti-VEGF or 6 months 
with PDT. All patients were treated with 3 initial monthly loading 
doses Aflibercept followed by a Q8 regimen during 28 weeks in 
total. All patients underwent a complete ophthalmic examination 
including, measurement of Early Treatment Diabetic Retinopathy 
Study (ETDRS) best- corrected visual acuity (BCVA) before each 
IVT and after 28 weeks as well as was realized an optical coherent 
tomography (OCT) of the macula and polypoidal dilations. At 
baseline and 28 weeks the polypoidal dilations were analysed with 
indocyanine green angiography (ICGA)
Results: 35 eyes of 35 patients were included in this study. All 
patients were followed during 28 weeks and received 5 IVTA. The 
mean baseline BCVA was 55 letters. After 28 weeks a significant 
+13 letters in BCVA and a regression of exudative signs on OCT 
in all patients have been observed. In 50% of the cases, polypes 
disappearance was observed on ICG.
Conclusions: In this study, we showed that Aflibercept in 
monotherapy was able to provide both a significant visual gain and 
regression of polypoidal dilations. The use in monotherapy may 
contribute to reduce the hemorrhagic risk and atrophy linked to PDT.
Commercial Relationships: Martine Mauget-Faysse, 
HEIDELBERG (R), ALLERGAN (R), BAYER (C), NOVARTIS 
(R); Vasseur Vivien, None; Armelle Cahuzac, None; 
Florence Coscas, NOVARTIS (C), HEIDELBERG (R), TOPCON 
(R), ALLERGAN (R), BAYER (C); Laurent CASTELNOVO, 
NOVARTIS (C), ALLERGAN (C), BAYER (C); Catherine Favard, 
TOPCON (R), ALLERGAN (R), BAYER (R), NOVARTIS (R); 
Guillaume Michel, NOVARTIS (C), ALLERGAN (C), BAYER 
(C); Catherine Français, OPHTHOTHEC (R), ALLERGAN (R), 
ROCHE (C), NOVARTIS (R), BAYER (R); Laurence Salomon, 
None; Benjamin Wolff, NOVARTIS (C), ALLERGAN (C),  
BAYER (C)
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Spatial Mapping of Dark Adaptation Kinetics in Intermediate 
AMD and Reticular Pseudodrusen
Oliver J. Flynn, Catherine A. Cukras, Brett G. Jeffrey. OGVFB, 
National Eye Institute, NIH, Washington, DC.
Purpose: Eyes with age-related macular degeneration (AMD) have 
been found to have a loss of rod photoreceptors in the parafovea, 
particularly at 4-5 degrees from the fovea. This can be observed 
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functionally by a decline in sensitivity and adaptation to low light. 
The current study investigates dark adaptation in eyes with a range of 
AMD phenotypes to investigate the temporal and spatial gradients in 
dark adaptation.
Methods: Dark adaptation kinetics were measured simultaneously in 
8 retinal locations in one eye of 36 patients (age 53-88). Group 0 had 
no large drusen in either eye (n=10), Group 1 had large drusen in the 
study eye only (n=6), Group 2 had large drusen in both eyes (n=7), 
Group 3 had advanced AMD in the fellow eye and large drusen in the 
study eye (n=7), and Group RPD had reticular pseudodrusen (RPD) 
in the study eye (n=6). Following a 30% bleach, retinal sensitivity 
to a 1.8° 505 nm stimulus was measured every 3 min for 30 min at 8 
retinal locations; 4, 6, 8, and 12 deg superior and inferior to the fovea. 
Rod intercept time (RIT; min), defined as the time required to detect 
a light at -3.1 log sc cd/m2, was derived from adaptation curves. 
RITslope (min/deg) was derived from the plot of RIT vs degree of 
eccentricity.
Results: There was no significant effect of hemisphere on RITslope 
and thus data from corresponding eccentricities were combined for 
subsequent analysis. 8 of 72 RITslopes (Group 2, N=1; Group 3, 
N=2; RPD, N=5) were discounted from analysis because the patient 
did not adapt to -3.1 log sc cd/m2, at all eccentricities. There was a 
significant effect of AMD group on RITslope (P<0.0001). RITslope 
for Groups 2 (median = -0.91 min/deg; p<0.037) and 3 (-0.98 min/
deg p<0.003) and RPD (-1.61 min/deg; p=0.025) was significantly 
different from controls (-0.22 min/deg). In looking at individual 
RIT values at different eccentricities, a two-way ANOVA found a 
significant effect of eccentricity (P<0.0001) but not AMD severity.
Conclusions: RITslope, which measures spatial change in dark 
adaptation kinetics, increases with AMD severity and RPD. These 
results suggest that RITslope may provide additional information to 
that obtained from an RIT measure at a single eccentricity. These 
results also suggest RITslope may be a potentially useful outcome 
measure for functional studies of AMD.
Commercial Relationships: Oliver J. Flynn; Catherine A. Cukras, 
None; Brett G. Jeffrey, None
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Subfoveal choroidal thickness as a potential predictor of clinical 
response to stereotactic radiotherapy for neovascular age-related 
macular degeneration
Mahdy Ranjbar1, Maximilian Kurz1, Annekatrin Holzhey1, 
Dirk Rades2, Salvatore Grisanti1. 1Deptartment of Ophthalmology, 
University of Lübeck, Lübeck, Germany; 2Department of Radiation 
Oncology, University of Lübeck, Lübeck, Germany.
Purpose: To investigate the association between baseline subfoveal 
choroidal thickness (SFCT) and response to stereotactic radiotherapy 
(SRT) in neovascular age-related macular degeneration (nAMD).
Methods: A total of 35 eyes of 35 patients with nAMD were 
analyzed 12 months after SRT. Patients have been treated with pro 
re nata (PRN) intravitreal injections (IVI). Serial enhanced depth 
imaging (EDI) optical coherence tomography (OCT) scans were used 
to measure SFCT and central macular thickness (CMT). Patients’ data 
were retrieved from medical records including best-corrected visual 
acuity (BCVA). Baseline predictors for clinical response (≤ 3 IVI 
after SRT) were assessed at 12 months follow-up using univariate and 
multivariate analyses.
Results: Mean age at time of treatment was 76.2 ± 7.1 years, and 21 
eyes (60%) were good responders. The good responder group had a 
thicker subfoveal choroid (255.5 ± 38.2 µm) at baseline than the poor 
responders (202.6 ± 66.4 µm; P=0.0038). A higher baseline SFCT 
was found to be a strong negative predictor for the number of IVI 

needed after SRT (regression coefficient: -0.68; P=0.000010), which 
reflects a good clinical response to SRT.
Conclusions: Baseline SFCT may help predict which patients with 
nAMD will respond more favorably to SRT. In this study, eyes with a 
thicker baseline SFCT needed less IVI after SRT.
Commercial Relationships: Mahdy Ranjbar, None; 
Maximilian Kurz, None; Annekatrin Holzhey, None;  
Dirk Rades, None; Salvatore Grisanti, None
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Real-world use of ranibizumab for neovascular age-related 
macular degeneration as determined by national health insurance 
coverage in Taiwan
Yi-Sheng Chang1, 2. 1Department of Ophthalmology, National Cheng 
Kung University, Tainan, Taiwan; 2Department of Ophthalmology, 
National Cheng Kung University Hospital, Tainan, Taiwan.
Purpose: To investigate the “real-world” use of ranibizumab for 
neovascular age-related macular degeneration (nAMD) under the 
Taiwan National Health Insurance (TNHI) system and assessed the 
visual outcome.
Methods: We reviewed the medical records at National Cheng Kung 
University Hospital, Taiwan, during 2012–2014 for 264 consecutive 
eyes of 229 patients with nAMD, who applied for ranibizumab 
covered by TNHI.
Results: A total of 194 eyes (73.5%) in 179 patients (65.5% men; 
mean ± standard deviation age 69.4 ± 10.7 years) were pre-approved 
for treatment. Applications for treatment increased year by year, but 
approvals decreased during this time. The major causes of rejection 
by the TNHI were diseases mimicking nAMD including macular 
pucker/epiretinal membrane, macular scarring, dry-type AMD, 
and possible polypoidal choroidal vasculopathy. In pre-approved 
eyes, only 147 (75.8%) eyes were treated with three injections 
of ranibizumab at acceptable intervals. After completion of three 
injections, visual acuity significantly improved, gaining ≥1 line in 
51.8% of eyes and stabilizing in 38.3% of 141 eyes in which visual 
acuity was measured. Of note, the 114 eyes approved with only one 
application had a better visual outcome than the 27 eyes approved 
after the second or third applications.
Conclusions: Ranibizumab is effective for nAMD; however, 
approval after the second or third application for TNHI cover is a less 
favorable predictor of visual outcome. We concluded that the number 
of application(s) to the TNHI for funding acts as a predictor of visual 
outcome.
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Intraocular cytokines in neovascular age-related macular 
degeneration non-responder to ranibizumab treatment
Pear Pongsachareonnont1, wai ching Lam2, 3, Michael Ying Kit Mak2. 
1Ophthalmology, Chulalongkorn University and King Chulalongkorn 
Memorial hospital, Bangkok, Thailand; 2Department of 
Ophthalmology and Vision Sciences, University of Toronto, Toronto, 
ON, Canada; 3Ophthalmology, University of Hongkon, Hongkong, 
Hong Kong.
Purpose: To evaluate cytokines level in aqueous humor of 
ranibizumab (RN) non-responders with neovascular AMD (nAMD) 
who were treated with either combination of ranibizumab (RN), and 
photodynamic therapy (PDT) or aflibercept (AF) and explore the 
prediction cytokines for RN non-responders
Methods: This prospective study collected aqueous specimen 
prospectively from RN non-responder receiving either AF or 
combination PDT (Study gr.) and RN responders patients (Control 
gr.) for cytokine analysis at baseline, month 1, 2 and 3 visit of 
treatment. Cytokines level and changes in 3 treatment groups were 
compared by using GLMM. Weighted propensity score was used to 
adjusted for covariate. VEGF, PDGF, PLGF and others angiogenesis/
inflammatory cytokines were analyzed by Bio-Plex® Multiplex 
Immunoassays.
Results: Eleven, 8 and 13 eyes received AF treatment, combined 
PDT, and control respectively. Mean change of visual acuity from 
baseline is improved [WC1] in the control gr. (P<0.05) while study 
gr. didn’t show significant changes. In PDT group, 75% of patients 
showed stabilization or improvement in AMD clinical activity while 
PLGF, PDGF and leptin level are significant increase at first month: 
At 2 months visit, VEGF-A level is increase while Endoglin and HB-
EGF decline when compare to baseline. At 3 months visit, VEGF-C 
and HGF concentration are higher in AF group than control group 
(p=0.02 and 0.02). There are no different in PLGF, PDGF, VEGF-A 
levels between each treatment group in all visit. PLGF level was 
higher in study gr. while IL-7 was lower in study gr. (P=0.02 and 0.04 

respectively). The combination level of Angiopoetin 2, IL-6, ICAM, 
Follistatin and IL-3 can predict the response of RN treatment with 
83% sensitivity and 72% specificity.
Conclusions: Switching to AF may not reduce major cytokines level 
but resulted in improvement of visual acuity. Combination of PDT 
and RN resulted increase angiogenesis cytokines. The lack of IL-7 
was found in non-responder patient. Apart from cytokine levels, other 
factors such as cytokine receptors and immune system activity may 
play a role in non-response patient.
Commercial Relationships: Pear Pongsachareonnont, Bayer (F); 
wai ching Lam, Bayer (F); Michael Ying Kit Mak, Bayaer (F)
Support: Global ophthalmology award by Bayer
Clinical Trial: NCT02218177
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Five-year outcomes of Polypoidal Choroidal Vasculopathy in 
Unaffected fellow eyes
Kunho Bae1, Eung-Suk Kim2, Jae Min Kim2, Se Woong Kang1, Seung-
Young Yu2. 1Ophthalmology, Samsung Medical Center, Seoul, Korea 
(the Republic of); 2Ophthalmology, Kyung Hee University Hospital, 
Seoul, Korea (the Republic of).
Purpose: To evaluate the incidence of polypoidal choroidal 
vasculopathy (PCV) or choroidal neovascularization (CNV) in the 
fellow eyes of patients with unilateral PCV and to identify the ocular 
risk factors related to development of neovascular changes in the 
fellow eyes of patients with unilateral PCV.
Methods: We retrospectively reviewed the medical records of 
48 patients with unilateral PCV, all of whom had completed at 
least 60 months of follow-up. All patients underwent complete 
ophthalmologic examination, fundus photography, and optical 
coherence tomography. The angiographic features were evaluated 
including the development of active PCV over time, choroidal 
vessel dilation, choroidal vascular hyperpermeability, and branching 
vascular network (BVN) on indocyanine green angiography (ICGA).
Results: The mean follow-up period was 73.10±14.33 months. 
Among 48 fellow eyes, 10 (20.8%) had drusen, 19 (39.6%) 
had choroidal thickness>200um, 9 (18.8%) had retinal pigment 
epitheliopathy, 9 (18.8%) had irregular RPE elevation, 13 (27.1%) 
had choroidal vascular dilation, 12 (25%) had choroidal vascular 
hyperpermeability, 9 (18.8%) had BVN. The development of 
active PCV and CNV was noted in 8 fellow eyes (17%). The 
presence of choroidal thickness>200um(p=0.002), irregular RPE 
elevation(p<0.001), choroidal vascular dilation(p<0.001), choroidal 
vascular hyperpermeability(p<0.001), BVN(p<0.001) in the fellow 
eye had stastically significant correlation with development of PCV 
(Examined with Fisher’s exact test). In multivariate regression, BVN 
on IGGA(P=0.045, OR=24.66) in the fellow eye was a significant 
risk factor for the development of PCV or CNV (Examined with 
Logistic regression).
Conclusions: PCV or CNV was developed in 17% of fellow eyes 
during the follow-up period (≥ 60 months). The presence of choroidal 
thickness>200um, irregular RPE elevation, choroidal vascular 
dilation, choroidal vascular hyperpermeability, BVN in the fellow eye 
appears to be a significant associated factors with the development of 
PCV or CNV in fellow eyes. Because BVN on IGGA in the fellow 
eye was a significant risk factor for the development of PCV or CNV, 
PCV patients with contralateral BVN is recommended more close 
follow up for future development of PCV or CNV in fellow eyes.
Commercial Relationships: Kunho Bae, None; Eung-Suk Kim, 
None; Jae Min Kim, None; Se Woong Kang, None; Seung-
Young Yu, None
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Effect of Nutrient Intake in Genetically at-Risk Participants on 
the Development of AMD in AREDS
Elvira Agron1, Emily Chew1, Traci E. Clemons2, Freekje Van Asten1. 
1National Eye Institute, Bethesda, MD; 2The EMMES Corporation, 
Rockville, MD.
Purpose: Purpose: To determine if participants who have risk alleles 
that predispose them to a higher risk of developing late age-related 
macular degeneration (AMD) have lower odds of developing AMD if 
they consume higher intakes of various nutrients.
Methods: Methods: A baseline dietary questionnaire evaluated the 
food intake of participants of the Age-Related Eye Disease Study. 
We examined the effect of these nutrients: DHA, EPA, lutein/
zeaxanthin, zinc, vitamin C and β-carotene. Using proportional 
hazards regression adjusted for age, sex, calorie-intake and smoking 
status, we calculated the hazard ratio for the development of late 
AMD (central geographic atrophy or neovascular AMD) for each 
tertile of nutrient intake. Only participants with intermediate AMD 
or late AMD in one eye at baseline and with at least 1 risk allele of 
CFH (rs1061170) or ARMS2 (rs10490924) were included. CFH and 
ARMS2 were analyzed separately. AMD was evaluated in either eye 
and for participants with unilateral late AMD at baseline we used the 
fellow eye.
Results: Results: The number of participants with at least 1 risk 
allele was 1142 for CFH and 874 for ARMS2 with 486 (43%) and 
238 (27%) having 2 risk alleles for CFH and ARMS2, respectively. 
The table shows the percentage of participants developing late AMD 
in tertiles 1 and 3 of each nutrient and the hazard ratios comparing 
tertile 3 to tertile 1. Those with at least 1 risk allele for CFH in the 3rd 
tertile lutein/zeaxanthin, vitamin C and β-carotene had significantly 
lower odds of AMD than those in the 1st tertile (P<.03). Those with at 
least 1 risk allele for ARMS2 in the 3rd tertile of lutein/zeaxanthin and 
β-carotene had lower odds of AMD (P<.04).
Conclusions: Conclusions: Even with increased genetic risk, 
increased dietary intake of nutrients previously identified to be 
associated with AMD may be associated with lower odds of 
developing AMD.

Commercial Relationships: Elvira Agron, None; Emily Chew, 
None; Traci E. Clemons, None; Freekje Van Asten, None
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USE OF A SMART DEVICE MOBILE APP FOR 
MONITORING VISUAL ACUITY AND METAMORPHOPSIA 
IN PATIENTS WITH DIABETIC RETINOPAHY OR AGE-
RELATED MACULAR DEGENERATION
Lawrence J. Singerman1, 2, Rahul N. Khurana3, Arshad M. Khanani4, 
Carol Hoang5, Russell J. Ivanhoe5, Rich G. Holcomb5. 1Retina 
Associates of Cleveland, Cleveland, OH; 2Ophthalmology, Case 
Western Reserve University School of Medicine, Cleveland, OH; 
3Northern California Retina Vitreous Associates, San Jose, CA; 
4Sierra Eye Associates, Reno, NV; 5DigiSight Technologies, Inc, San 
Francisco, CA.
Purpose: Mobile device-based applications for vision testing hold 
great potential for widespread use but warrant rigorous validation. 

CLEAR is a multicenter, observational pilot study to assess the 
agreement between Checkup Vision Assessment System (Checkup; 
Digisight Technologies, CA) and standard reference tests (Ref), 
Lebehnson near card for visual acuity (VA) and Amsler grid for 
metamorphopsia, and to assess test-retest repeatability in the clinic 
and home settings.
Methods: CLEAR (NCT02871817) is a 2-month study in subjects 
>18 y/o with near corrected VA better than 20/200 and a diagnosis 
of diabetic retinopathy (DR) or age-related macular degeneration 
(AMD) or with normal vision (VA 20/25 or better). At Visit 0, 
subjects were randomized for the duration of the study to testing 
with either Ref or Checkup first. Subjects wore corrective lenses if 
applicable. Subjects took each test twice per visit with rest in between 
and were evaluated at baseline and two monthly visits. In between 
office visits, subjects used Checkup for VA and Amsler testing at least 
twice per week. At the final visit, usability survey was conducted. 
Agreement was assessed using Lin concordance correlation 
coefficient (r) and McNemar statistical tests.
Results: Twenty-seven subjects were enrolled at 7 sites: neovascular 
AMD 15%, early AMD 41%, DR 18%, and normal 26%. All subjects 
successfully completed at least 6 tests at home. There was strong 
agreement between Checkup v Ref for both VA (r=0.83) and Amsler 
(sensitivity 97%). Home v Clinic testing showed excellent agreement 
(r =0.94). Home testing variance was 0.005 (standard deviation = 
0.07 log MAR). Usability survey showed 100% successful use at 
home.
Conclusions: CLEAR results show good agreement between 
Checkup and Ref in clinic for both VA and Amsler grid tests. The low 
variance of Checkup home testing, agreement between in-clinic and 
home results, and excellent usability support the use of the Checkup 
as a reliable method to monitor patients with retinal pathology in 
clinical and home settings. A larger clinical trial to expand on these 
findings is planned.
Commercial Relationships: Lawrence J. Singerman, Acucela 
(F), Opthea (F), Ohr Pharmaceutical (I), Ohr Pharmaceutical (F), 
Apellis Pharmaceuticals (F), Lowy Medical Research Institute (F), 
Allergan (F), Digisight Technologies (F), Tyrogenex (F), Alcon (F), 
Roche-Genentech (F), Ophthotech (F), National Eye Institute of the 
National Institutes of Health (F), Ophthotech (I); Rahul N. Khurana, 
Santen (F), Regeneron (F), Clearside (F), Roche (F), Digisight 
(F), Genentech (R), Allergan (F), Genentech (C), Regeneron (C), 
Regeneron (R), Allergan (C); Arshad M. Khanani, Allergan 
(F), Genentech (R), Aerpio (C), Genentech (C), Novartis Pharma 
A.G (R), Neurotech (F), Alcon (F), Allergan (R), Thrombogenics 
(C), Ophthotech (F), Aerpio (F), Thrombogenics (R), Genentech 
(F), Allergan (C), Thrombogenics (F); Carol Hoang, DigiSight 
Technologies, Inc. (E); Russell J. Ivanhoe, Digisight Technologies, 
Inc (C); Rich G. Holcomb, DigiSight Technologies, Inc. (C)
Clinical Trial: NCT02871817
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Drusen area measured from color photographs compared to RPE 
and drusen volume from SD-OCT in eyes with AMD over one 
year
Ronald P. Danis, Amitha Domalpally, Ralph Trane. Ophthalmology 
& Visual Sciences, Univ of Wisconsin-Madison, Madison, WI.
Purpose: To quantitatively evaluate the relationship between drusen 
area from photographs and RPE and drusen volume from SDOCT 
volume scans with respect to baseline association, AREDS Severity 
Scale, and change in these measurements over time.
Methods: In a set of 88 eyes with non-advanced AMD (median 
AREDS Severity Scale = 7), drusen area from color photographs was 
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compared to RPE and drusen volume derived from SDOCT volume 
scans at baseline and one year follow up. Drusen area within the 
ETDRS macular grid was assessed using AREDS grading procedures 
at a reading center. Drusen volume within the OCT macular grid was 
measured using a custom segmentation algorithm written in MatLab: 
after automated segmentation, any errors were manually corrected. 
Change in area and volume within each modality was analyzed using 
Wilcoxon’s signed rank test and comparisons between baseline and 
change between modalities was analyzed using ANOVA. Intergrader 
agreement was assessed by Bland Altman correlations.
Results: 81 eyes had gradable baseline and one year images from 
both modalities. There was an increase between baseline and one 
year in drusen volume (p<0.001), but no significant changes in 
drusen area or change in AREDS Severity Score. However, there 
was a significant association between drusen volume and drusen area 
between eyes (p<0.01) irrespective of visit. The association between 
drusen volume and AREDS Severity Scale was not significant, nor 
was association between change in volume and change in area or 
AREDS Scale, perhaps in part due to the minimal changes in these 
variables at one year. Mean difference between the two graders was 
0.02 mm (CI 0.02 0.08) in drusen volume.
Conclusions: Drusen area from color photographs and RPE and 
drusen volume from OCT are correlated in eyes with non advanced 
AMD. Over a one year period, the increase in drusen volume was 
small but significant while drusen area and AREDS Severity Scale 
demonstrated little change in this cohort. The utility of drusen volume 
change as an anatomic endpoint in non-adanced AMD requires 
further study.

Commercial Relationships: Ronald P. Danis, Chengdu KangHong 
(C), EyeKor Inc (I), DaAn Health Care (C), Allergan Inc (C), Iconic 
(C); Amitha Domalpally, None; Ralph Trane, None
Support: Unrestricted grant to the University of WIsconsin 
Department of Ophthalmology and Visual Sciences
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A Phase 1/2 multidose, dose escalation study to evaluate RXI-109 
administered by intravitreal injection to reduce the progression 
of subretinal fibrosis in subjects with advanced neovascular AMD 
(NVAMD)
Michael Byrne3, Natalie Gagne1, Gulnar Hafiz2, Tahreem Mir2, 
Manasa Survi1, Laurie Barefoot1, James Cardia3, Karen Bulock3, 
Pamela A. Pavco3, Peter A. Campochiaro2. 1Clinical, RXi 
Pharmaceuticals, Marlborough, MA; 2Wilmer Eye Institute, 
Baltimore, MD; 3RXi Pharmaceuticals, MARLBOROUGH, MA.
Purpose: Almost half of the patients with NVAMD on anti-VEGF 
therapy develop retinal scars within two years of initiating treatment. 
These scars have a negative impact on vision. A major contributor to 
the scarring process is the upregulation of connective tissue growth 
factor (CTGF). Here we investigate the potential of RXI-109, a self-
delivering oligonucleotide (sd-rxRNA®) that works through an RNA 
interference mechanism to reduce CTGF mRNA levels and decrease 
CTGF protein levels in patients with NVAMD.
Methods: RXI-109 is being evaluated in a Phase 1/2, multidose, dose 
escalation study to reduce the progression of subretinal fibrosis in 
subjects with NVAMD. At least 9 subjects, 3 per dose cohort, will be 
enrolled. Subjects receive 4 doses of RXI-109 administered monthly 
by intravitreal injection followed by a four-month observation period. 
Safety assessments include the incidence, severity and relationship 
of adverse events (AEs). Pharmacokinetic parameters of RXI-109 
in blood will be assessed. Clinical assessments include OCT, color 
fundus photography, FA, ocular exams and best corrected visual 
acuity throughout the study. Clinical activity will be determined by 
comparison of lesion size vs. baseline. Evaluation of CTGF levels in 
aqueous fluid of treated eyes is planned.
Results: Cohorts 1 (0.1 mg/injection) and 2 (0.3 mg/injection) are 
fully enrolled. Cohort 3 (0.45 mg/injection) enrollment is ongoing. 
No serious AEs have been reported. AEs such as conjunctival 
hyperemia and mild vitreous/sub-conjunctival hemorrhage have been 
reported and have been judged as not related to study drug.
Conclusions: To date, RXI-109, an sd-rxRNA compound that 
reduces CTGF mRNA levels has been found to be safe and well 
tolerated following intravitreal injection in subjects with NVAMD. 
Safety assessments continue and clinical activity will be evaluated at 
study’s end. RXI-109 and the sd-rxRNA platform have the potential 
to fill an unmet medical need to reduce retinal fibrosis subsequent to 
NVAMD and preserve vision.
Commercial Relationships: Michael Byrne, RXi Pharmaceuticals 
(E); Natalie Gagne, RXi Pharmaceuticals (E); Gulnar Hafiz, None; 
Tahreem Mir, None; Manasa Survi, RXi Pharmaceuticals (E); 
Laurie Barefoot, RXi Pharmaceuticals (E); James Cardia, RXi 
Pharmaceuticals (E); Karen Bulock, RXi Pharmaceuticals (E); 
Pamela A. Pavco, RXi Pharmaceuticals (E); Peter A. Campochiaro, 
Genzyme (F), Allegro (C), Regeneron (F), Interxon (C), RXi 
Pharmaceuticals (C), Allergan (F), Aerpio Therapeutics (F), 
Oxford Biomedical (F), Aerpio Therapeutics (C), Applied genetic 
Technologies (C), AsclipiX (C), RXi Pharmaceuticals (F), Allegro 
(F), Regenxbio (F), AsclipiX (F), Regenixbio (C), Merck (C), Allegro 
(I), Alimera (C), Graybug (I), Alimera (F), Genentech/Roche (C), 
Genentech/Roche (F), Graybug (C), Allergan (C)
Clinical Trial: NCT02599064
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Complexities in interpreting subretinal fluid on spectral-domain 
optical coherence tomography in intermediate age-related 
macular degeneration
Jia Jia Lek1, 2, Elizabeth Baglin1, 2, Pyrawy Sivarajah1, 2, 
Emily Caruso1, 2, Richard Smallwood3, Matthew Ayres3, 
Lauren Hodgson1, 2, Chi D. Luu1, 2, Robyn H. Guymer1, 2. 1Centre 
of Eye Research Australia, Royal Victorian Eye and Ear 
Hospital, Melbourne, VIC, Australia; 2Department of Surgery 
(Ophthalmology), University of Melbourne, Melbourne, VIC, 
Australia; 3Royal Victorian Eye and Ear Hospital, Melbourne, VIC, 
Australia.
Purpose: The incidental finding of subretinal fluid (SRF) on spectral-
domain optical coherence tomography (SD-OCT) in intermediate 
age-related macular degeneration (iAMD) is a sign suggestive of 
exudative choroidal neovascularization (CNV). We describe the 
complexities of interpreting SRF and report the natural history and 
phenomenon of asymptomatic iAMD eyes with SRF in the absence 
of exudation.
Methods: Participants with bilateral iAMD (drusen > 125µm) were 
followed at 6 monthly intervals as part of a natural history study. 
Participants underwent clinical examinations and multi-modal 
imaging including SD-OCT. Eyes that developed SRF were graded 
as a ‘slither’ if SRF ≤ 30µm (height), and were monitored without 
further investigation. Eyes with SRF of > 30µm (height) underwent 
fluorescein angiography (FA) and indocyanine green angiography 
(ICGA) to identify exudative CNV. Cases without exudative CNV on 
FA were defined as non-exudative detachment of the neurosensory 
retina (NEDNR). Untreated occult CNV, slither and NEDNR cases 
were followed up prospectively to investigate the natural history.
Results: In addition to identifying exudative CNV cases, which 
received subsequent treatment, 16 eyes of 14 patients with SRF were 
identified and did not receive active intervention. Untreated SRF 
cases included 4 eyes with occult CNV, 6 eyes with a slither, and 6 
eyes with NEDNR. Two eyes with NEDNR demonstrated plaques 
on ICGA. Follow up assessments of these 16 eyes with SRF were 
for a period of 6 to 30 months. One eye with NEDNR progressed 
to exudative CNV and received treatment. All other 15 eyes with 
occult CNV, slither or NEDNR did not progress to require active 
intervention. All 12 eyes with either slither or NEDNR demonstrated 
signs of fluid resolution, with resolution in 11 out of 12 eyes being 
associated with the development of subretinal hyperreflective 
material.
Conclusions: Interpretation of SRF found incidentally on SD-OCT 
in iAMD eyes is complex and often requires information from 
other modalities. SRF can be asymptomatic, remain stable without 
treatment and does not always exhibit abnormalities on FA or ICGA. 
Advances in retinal imaging such as OCT angiography provides 
a non-invasive option for monitoring these cases and may further 
elucidate the presence of vascular abnormalities.
Commercial Relationships: Jia Jia Lek; Elizabeth Baglin, 
None; Pyrawy Sivarajah, None; Emily Caruso, None; 
Richard Smallwood, None; Matthew Ayres, None; 
Lauren Hodgson, None; Chi D. Luu, None; Robyn H. Guymer, 
None
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ERG/EOG Study in AMD Patients Treated with Ranibizumab 
(RAPTR)
Abdhish R. Bhavsar. Retina Center, Minnesota, Medina, MN.

Purpose: The objective of this study is too determine the quantitative 
changes in the electrophysiologic amplitudes and latencies from 
baseline to month 12 in ranibizumab-treated eyes with exudative 
AMD (age related macular degeneration).
Methods: This is an open label study assessing ERG 
(electroretinogram) and EOG (electrooculogram) outcomes in 
patients with exudative AMD. ERG and EOG testing were conducted 
at baseline, and at 6 and 12 months after initiating ranibizumab 
treatment. Ten patients with exudative AMD were enrolled and 
received monthly intravitrous ranibizumab injections.
Results: No statistically significant differences were identified in 
ERG or EOG testing including: single photopic flash, maximal 
photopic response, rod response, 30 Hz flicker, notation of oscillatory 
potentials, multifocal ERG, EOG testing.
Conclusions: Monthly intravitreous injection of ranibizumab 
for treatment of exudative AMD did not demonstrate statistically 
significant ERG or EOG changes over the course of 1 year treatment.
Commercial Relationships: Abdhish R. Bhavsar, Genentech (F)
Support: Genentech IST FVF4154s
Clinical Trial: 102365
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Correlation between retinal function and microstructural foveal 
changes in intermediate age related macular degeneration
Serena Fragiotta, Carmela Carnevale, Alessandro Cutini, 
Erika Rigoni, Enzo Maria Vingolo. University of Rome Sapienza, 
Latina, Italy.
Purpose: Early age-related macular degeneration (AMD) has been 
associated with reduced retinal sensitivity (RS). This study assessed 
foveal microstructural changes influencing retinal sensitivity and 
fixation stability using microperimeter MP-1.
Methods: In this cross-sectional study, 22 eyes of 22 patients 
(mean age: 75 ± 9.02 years) with intermediate AMD were enrolled. 
RS and bivariate contour ellipse area (BCEA) were obtained by 
microperimetry MP-1 (Humphrey 10-2 68-loci grid) under mesopic 
conditions. Drusen type, drusenoid pigment epithelial detachment 
(DPED), hyperreflective foci (HF), integrity of external limiting 
membrane (ELM), inner ellipsoid band (Isel), RPE/Bruch’s 
membrane complex (RPE/B) and subfoveal choroidal thickness 
(CT) were analyzed in the foveal region and compared with 
retinal sensitivity and fixation stability findings. Spearman’s rank 
correlation coefficient was used to evaluate the relationship between 
variables. Logistic regression analysis was also used to determine 
morphological predictor influencing RS or BCEA.
Results: Mean RS was 12.67 ± 4.72 db, whereas mean BCEA was 
1.94 ± 2.34 deg2. The RS was strongly and inversely related with 
the presence of HR (r=-0.66, P= 0.001), integrity of ELM (r=-0.70, 
P<.001), ellipsoid band (r=-0.45, P=.03). Instead, BCEA is positively 
related to the Isel integrity (r=0.45, P=.03). No relationships were 
found between drusen type and RS (P=.12) or BCEA (P=.45). 
Logistic regression analysis confirmed that disruption of ISel 
influenced fixation stability (ExpB: 9.69, P=.04) but not RS. Instead, 
the presence of HR and disruption of ELM predicted RS reduction 
(Exp B: 0.55, P=.02 and ExpB: 0.29, P=.04, respectively).
Conclusions: RS is reduced in presence of HR, disruption of ELM 
and Isel bands, confirming its ability to show up early functional 
changes. Instead, BCEA increased in presence of Isel band disruption 
solely. In stages not involving photoreceptor band, RS is superior 
to BCEA in detecting functional dysfunction; unlike the RS, BCEA 
seems to be a selective biomarker of photoreceptor damage. Although 
these findings confirm that intermediate AMD can formerly cause 
visual dysfunction, they also provide additional morpho-functional 
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insights that may be drive management and follow-up. Further 
studies will be needed to understand if functional damage may be an 
early biomarker of advanced AMD.
Commercial Relationships: Serena Fragiotta, None; 
Carmela Carnevale, None; Alessandro Cutini, None; 
Erika Rigoni, None; Enzo Maria Vingolo, None

Program Number: 3214 Poster Board Number: B0347
Presentation Time: 11:00 AM–12:45 PM
Content validity of the NEI VFQ-25 in patients with geographic 
atrophy
Sobha Sivaprasad1, Ivan Suner2, Robyn Guymer3, 4, 
Antonia M. Joussen5, Paolo Lanzetta6, Elizabeth Tschosik7, 
Audrey Kapre7, Daniela Ferrara7. 1Biomedical Research Centre, 
Moorfields Eye Hospital, London, United Kingdom; 2Retina 
Associates of Florida, Tampa, FL; 3Centre for Eye Research 
Australia, East Melbourne, VIC, Australia; 4The Royal Victorian Eye 
and Ear Hospital, East Melbourne, VIC, Australia;  
5Charité - Universitätsmedizin Berlin, Berlin, Germany; 6University 
of Udine, Udine, Italy; 7Genentech, Inc., South San Francisco, CA.
Purpose: The National Eye Institute Visual Function 
Questionnaire-25 (NEI VFQ-25) was developed to measure vision-
related functioning and quality of life in patients with impaired 
vision. Content validity of the questionnaire in the context of use in 
geographic atrophy (GA) has not been previously documented. The 
purpose of this study was to conduct qualitative research in patients 
with GA secondary to age-related macular degeneration (AMD) to 
help establish content validity of the NEI VFQ-25.
Methods: Face-to-face, 1:1 interviews were conducted with 16 GA 
patients in the US (N=5), UK (N=6) and Germany (N=5) as part of 
an ethnography study. Patients were included if they had a definitive 
diagnosis of bilateral GA secondary to AMD and with GA lesion 
area of ≥ 1 disc diameter in the better seeing eye. Patients with 
choroidal neovascularization (CNV) or other eye conditions that 
could confound the diagnosis of GA or the impact of the disease on 
visual function were excluded. A trained interviewer administered the 
NEI VFQ-25 and questions from a semi-structured interview guide 
on relevance, comprehensiveness and clarity of the questionnaire. 
Interviews were conducted in the local language.
Results: The majority of respondents (N=14/16, 87.5%) indicated 
that the instructions, questions and response options of the NEI 
VFQ-25 were clear and understandable. The majority of respondents 
also indicated that items in the questionnaire were relevant (N=13/16, 
81.3%) and that there were not important concepts missing from 
the questionnaire (N=13/16, 81.3%). Time required to complete the 
questionnaire was generally acceptable, although three patients stated 
it was a bit too long. No suggested alterations were made in the US 
or the UK. In Germany, four patients noted that some questions were 
repetitive, so the questionnaire and time for administration could be 
potentially shortened. Also in Germany, one patient suggested adding 
more questions on emotional impact; one patient suggested an item 
on seeing traffic light colors; and two patients who did not currently 
drive noted that driving questions were irrelevant.
Conclusions: Interviews with 16 patients with GA secondary to 
AMD in the US, UK and Germany indicate that the NEI VFQ-25 is 
generally considered clear and relevant. Some items were considered 
repetitive by German respondents. This research helps to establish the 
content validity of the NEI VFQ-25 in the context of use in GA.
Commercial Relationships: Sobha Sivaprasad, Novartis (C), 
Bayer (C), Roche (F), Allergan (C), Allergan (F), Bayer (F), Novartis 
(F); Ivan Suner, Genentech, Inc (F), Regeneron (F), Notalvision 
(F), Genentech, Inc (S), Alimera (C), Allergan (I), NotalVision (C), 
Regeneron (C), Allergan (C), Genentech, Inc (C);  

Robyn Guymer, Genentech (C), Novartis (C), Bayer (C); 
Antonia M. Joussen, Novartis (C), Roche (C), Bayer (C), Allergan 
(C), Bayer (F); Paolo Lanzetta, Boerhinger (C), Novartis (C), 
Teva (C), Roche (C), Lutronic (C), Bayer (C), Alcon (C), Lupin 
(C), Centervue (C), Alimera (C), Topcon (C), Bausch & Lomb (C), 
Iridex (P), Allergan (C), Genentech, Inc (C); Elizabeth Tschosik, 
Genentech, Inc. (E); Audrey Kapre, Genentech, Inc. (E); 
Daniela Ferrara, Genentech, Inc. (E)
Support: Genentech, Inc., South San Francisco, CA, provided 
support for the study and participated in the study design; conducting 
the study; and data collection, management, and interpretation.
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Antiplatelet and anticoagulant drugs do not affect visual acuity 
in neovascular age-related macular degeneration. The BRAMD 
Study
Gabrielle H. Buitendijk1, Ann-Sofie M. Schauwvlieghe2, 
Johannes R. Vingerling1, Reinier Schlingemann2, 3, Caroline Klaver1, 4. 
1Ophthalmic Epidemiology, Erasmus MC, Rotterdam, Netherlands; 
2Ophthalmology, Academic Medical Center, Amsterdam, 
Netherlands; 3Netherlands Institute for Neurosciences, Amsterdam, 
Netherlands; 4Ophthalmology, Radboud University Nijmegen 
Medical Center, Nijmegen, Netherlands.
Purpose: To determine if the use of antiplatelet or anticoagulant 
(AP/AC) therapy influences visual acuity in patients with active 
neovascular age-related macular degeneration (N-AMD).
Methods: Baseline data from 330 eyes with active N-AMD from 
330 patients from the BRAMD study was used, a comparative 
multi-center study between bevacizumab and ranibizumab in 
the Netherlands. Patients underwent an extensive ophthalmic 
examination at baseline before initiation of anti-angiogenic therapy. 
Visual acuity was categorized in acceptable vision (best corrected 
visual acuity (BCVA) >=0.5), visual impairment (BCVA< 0.5), and 
severe visual impairment (BCVA<0.3). Fundus photographs were 
graded for presence of hemorrhages, located retinal or subretinal 
in the posterior pole. Information on use of AP/AC therapy was 
obtained through interview. Logistic regression analysis was used to 
determine associations between AP/AC therapy and outcomes: visual 
acuity levels and subsequently presence of retinal hemorrhages. 
Frequency of hemorrhages in users and non-users stratified for visual 
acuity categories was analyzed with ANCOVA.
Results: In total, 31.8% of the patients used AP/AC therapy, of which 
74% was aspirin. AP/AC therapy was associated with a lower risk of 
visual impairment (adjusted odds ratio (OR) 0.52 (95% confidence 
interval (CI) 0.28-0.999) as well as severe visual impairment 
(adjusted OR 0.41 (95% CI 0.20-0.84). Although presence of 
hemorrhages was associated with lower visual acuity (P=0.008, 
ANCOVA), patients on AP/AC therapy presented with a lower 
frequency of hemorrhages,19% versus 35% in nonusers, respectively 
(P=0.0004, ANCOVA). Similar results were found for aspirin users.
Conclusions: In our study, use of AP/AC therapy did not affect 
visual acuity in patients with active N-AMD and did not lead to more 
hemorrhages in comparison to nonusers.
Commercial Relationships: Gabrielle H. Buitendijk;  
Ann-Sofie M. Schauwvlieghe, None; Johannes R. Vingerling, 
None; Reinier Schlingemann, None; Caroline Klaver,  
Novartis (C), Bayer (C)
Support: ZonMW The Netherlands Organisation for Health Research 
and Development projectnummer 170885606
Clinical Trial: Nederlands (Dutch) trial register, NTR1704


