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Program Number: 1510 Poster Board Number: B0191
Presentation Time: 8:30 AM–10:15 AM
LONG-TERM CUMULATIVE INCIDENCE OF AGE-
RELATED MACULAR DENERATION IN LATINOS: THE 
LOS ANGELES LATINO EYE STUDY (LALES)
Farzana Choudhury1, 2, Rohit Varma1, Ronald Klein3, Mina Torres1, 
Roberta McKean-Cowdin2. 1Department of Ophthalmology, USC 
Eye Institute, University of Southern California, Los Angeles, 
CA; 2Department of Preventive Medicine, University of Southern 
California, Los Angeles, CA; 3Department of Ophthalmology and 
Visual Sciences, University of Wisconsin-Madison, Madison, WI.
Purpose: To estimate the 8-year cumulative incidence of early and 
advanced age-related macular degeneration (AMD) in Latinos
Methods: Using standardized protocols, comprehensive 
ophthalmologic examinations were done including stereoscopic 
fundus photography on self-identified Latinos in Los Angeles, 
California at baseline (2000-2003), at four-year follow-up (2004-
2008) and at eight-year follow-up (2009-2013). Photographs were 
graded for specific AMD lesions using a modified Wisconsin  
Age-Related Maculopathy Grading System. For estimations of the 
8-year incidence of AMD, the Age Related Eye Disease Study Scale 
was used. The main outcome measures were incidence of early AMD 
(drusen type, drusen size, and retinal pigmentary abnormalities) and 
advanced AMD (exudative AMD and geographic atrophy)
Results: The 8-year cumulative incidence of early AMD was 10.2% 
(95% CI: 6.1, 11.3) and advanced AMD was 0.6% (95% CI: 0.3, 0.9). 
There was an increasing trend of AMD cumulative incidence with 
increasing age at baseline (P<0.001). Higher incidence was observed 
in the second eye compared to the first eye for both early AMD [17.8 
(95% CI: 14.8, 21.7%)] and late AMD [0.9 (95% CI: 0.1, 6.4%)]. 
Participants with large, indistinct soft drusen at baseline examination 
were more likely to develop advanced AMD lesions at the follow-up 
examination, compared to those who had hard or soft distinct drusen.
Annual age-adjusted average incidence of early and advanced AMD 
was 1.79% and 0.16% in this group of Latinos, compared to 1.36% 
(early AMD) and 0.23% (advanced AMD) in the non-Hispanic 
Whites of the Beaver-Dam Eye study.
Conclusions: Incidence of early AMD was slightly higher, and 
advanced AMD was lower, in Latinos of LALES than those reported 
in non-Hispanic whites. Compared to participants with other early 
AMD lesions, those with soft indistinct drusen at baseline had a 
higher risk of developing advanced AMD.
Commercial Relationships: Farzana Choudhury, None; 
Rohit Varma, None; Ronald Klein, None; Mina Torres, None; 
Roberta McKean-Cowdin, None
Support: NH Grant EY-11753, unrestricted Departmental grant from 
Research to Prevent Blindness

Program Number: 1511 Poster Board Number: B0192
Presentation Time: 8:30 AM–10:15 AM
Understanding the natural history of geographic atrophy 
secondary to age-related macular degeneration: Baseline data 
from Proxima A
Brandon Busbee1, Jordi Monés2, Charles C. Wykoff3, 
Giovanni Staurenghi4, Fan Tang5, Barbara Tong5, 
Ronald A. Cantrell5, Christopher Brittain5, Jason Ehrlich5, Hugh Lin5, 
Nancy Holekamp6. 1Tennessee Retina, Nashville, TN; 2Institut de la 
Màcula, Barcelona, Spain; 3Retina Consultants of Houston, Houston, 
TX; 4University Eye Clinic, Milan, Italy; 5Genentech, Inc., South San 
Francisco, CA; 6Barnes Retina Institute, St. Louis, MO.
Purpose: Geographic atrophy (GA) is an advanced form of age-
related macular degeneration leading to significant visual function 
impairment and eventual blindness. Proxima A (NCT02479386) is 
a prospective, observational study aimed at better understanding 
the natural history and disease progression in patients with GA. An 
interim analysis of baseline (BL) patient characteristics for Proxima 
A is presented.
Methods: Approximately 360 patients aged ≥50 years with bilateral 
GA and no choroidal neovascularization are being enrolled at 87 
sites globally. Patients will be divided into complement factor I 
(CFI)-profile genetic biomarker-positive or -negative groups and 
will be evaluated at 6 month intervals for up to 48 months. The 
primary outcome measure is GA lesion size evaluated by fundus 
autofluorescence imaging. Key secondary outcomes include 
visual function characteristics evaluated by BCVA, monocular 
reading speed as well as patient-reported outcomes (PROs: NEI 
Visual Function Questionnaire [VFQ-25] and Functional Reading 
Independence [FRI] Index).
Results: The planned interim analysis of BL characteristics included 
all patients enrolled as of August 11, 2016 (N=173). The mean age 
was 78.1 years, 59% of patients were female, and 98% were white. 
Nearly half (49%) of patients were positive for the CFI-profile 
biomarker. The mean BL GA area was 8.07 mm2. The mean number 
of years since first GA diagnosis was 4.2. Mean BL BCVA was 66.6 
ETDRS letters, while mean BL maximum monocular reading speed 
was 69 wpm. Mean scores were 68.0 for the NEI VFQ-25 and 2.8 for 
the FRI Index.
Conclusions: Baseline demographic and ocular disease 
characteristics were consistent with expectations per study enrollment 
criteria. Baseline visual function data demonstrate the presence of 
significant functional deficits, highlighting the potential severity 
and impact of GA on patients’ quality of life. Additional analyses of 
Proxima A data are planned to continue to advance the understanding 
of the natural history of GA.
Commercial Relationships: Brandon Busbee, Regeneron 
Pharmaceuticals, Inc. (C), Aerpio (C), Akorn, Inc. (R), Genentech, 
Inc. (C), Valeant (C), Akorn, Inc. (P); Jordi Monés, Alcon (R), 
Genentech, Inc. (R), Alcon (C), Ophthotech, Corp. (R), Ophthotech, 
Corp. (I), Novartis (R), Allergan (C), Roche (R), Bayer (F), Bayer 
(R), Novartis (C), Notal Vision (I), Genentech, Inc. (C), Notal Vision 
(C), Bayer (C), Ophthotech, Corp. (F), Ophthotech, Corp. (C), 
Roche (C), Alcon (F); Charles C. Wykoff; Giovanni Staurenghi, 
Alcon (C), Heidelberg Engineering (R), Heidelberg Engineering 
(C), Novartis (R), Alcon (R), Boehringer Ingelheim (C), Bayer 
(R), Allergan (C), Genentech, Inc. (C), Bayer (C), Optos (C), 
Novartis (C), Ocular Instruments (P), Optovue (F), Zeiss (F), 
Zeiss (C), Roche (C), Novartis (F); Fan Tang, Genentech, Inc. 
(E); Barbara Tong, Genentech, Inc. (E); Ronald A. Cantrell, 
Genentech, Inc. (E); Christopher Brittain, Genentech, Inc. (E); 
Jason Ehrlich, Genentech, Inc. (E); Hugh Lin, Genentech, Inc. (E); 
Nancy Holekamp, Katalyst (I), Allergan (C), Allergan (R), Shire (C), 
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Novartis (C), Alimera Sciences, Inc. (C), Regeneron Pharmaceuticals, 
Inc. (C), Genentech, Inc. (R), Ophthotech, Corp. (R), Genentech, Inc. 
(C), Alimera Sciences, Inc. (R)
Support: Genentech, Inc., South San Francisco, CA, provided 
support for the study and participated in the study design; conducting 
the study; and data collection, management, and interpretation.
Clinical Trial: NCT02479386

Program Number: 1512 Poster Board Number: B0193
Presentation Time: 8:30 AM–10:15 AM
AGE-RELATED MACULAR DEGENERATION 
CHARACTERISTICS IN THE MULTI-ETHNIC 
POPULATION OF QUEENS COUNTY
Ana M. Suelves, Julia P. Shulman, John Elder. New York Medical 
College, MERSI, Queens, NY.
Purpose: Variation in the incidence and characteristics of AMD 
among different ethnic groups have been reported. Most studies 
have been undertaken in Western populations. We performed 
a retrospective, observational clinical study to learn about the 
characteristics of age-related macular degeneration (ARMD) in the 
population of Queens County.
Methods: Fundus images, spectral-domain optical coherence 
tomography, fluorescein and indocyanine green angiography were 
performed and graded for early and late ARMD using the modified 
Wisconsin Age-Related Maculopathy grading system. Demographic 
and clinical characteristics were included in multivariable regression 
analysis.
Results: Two-hundred and twenty eight patients were included. The 
population comprised of fifteen Caucasians (6.57%), 129 Hispanics 
(56.57%), 35 Blacks (15.35%), 31 Guyanese (13.59%), 18 other 
ethnicities (7.89%). The mean patient age was 67.57 (SD=12.41). 
One hundred and fifty two (66%) females and 76 males (33%). The 
overall prevalence of ARMD was 0.76% across all ethnic groups. 
The Caucasian and Guyanese populations had a higher incidence of 
late ARMD compared to other groups (p=0.011). Caucasians and 
Hispanics had a greater proportion of subjects diagnosed >65 years 
old (p=0.009). Black subjects were younger on average (p=0.007).
Conclusions: This is the first report in the literature of ARMD among 
Guyanese subjects. Moreover, the Guyanese population seems to 
have a more advanced form of ARMD. The lower prevalence of 
ARMD in our cohort compared to the nationally reported prevalence 
in the United States is likely related to the multi-ethnic composition 
of our cohort.
Commercial Relationships: Ana M. Suelves, None; 
Julia P. Shulman, None; John Elder

Program Number: 1513 Poster Board Number: B0194
Presentation Time: 8:30 AM–10:15 AM
Prevalence of Subclinical AMD in Patients in a General 
Ophthalmology Practice
Rebecca Weis, Thomas T. Henderson. Eye Clinic of Austin, Austin, 
TX.
Purpose: Impaired dark adaptation (DA) is the earliest clinical 
marker of age-related macular degeneration (AMD). A prospective 
study of approximately 100 patients without a diagnosis of AMD 
was conducted to determine the prevalence of subclinical AMD in 
a general ophthalmology practice. The secondary aim to determine 
whether the prevalence of subclinical AMD was different in patients 
with and without a family history of AMD.
Methods: Patients without a diagnosis of AMD, age of 60 years and 
older, were enrolled in the study. Subclinical AMD was defined as 
impaired DA, and was measured by calculating the rod intercept (RI) 
using MacuLogix’s AdaptDx rapid protocol as a screening test. If the 

RI was greater than 6.5 minutes, DA was considered impaired. Two 
groups of patients were enrolled: patients with a family history (FH 
group) and patients without a FH (NoFA group).
Results: The sample consisted of 95 patients (NoFH = 50; FH = 45). 
The prevalence of impaired DA for the NoFH group 60% (30/50). 
The prevalence of impaired DA for the FH group was 62% (28/45). 
The mean age of each group was 69.5 years.
Conclusions: In this routine anterior segment clinical practice, the 
prevalence of subclinical AMD was strikingly higher (60%) than the 
population-based estimate of prevalence (12.5%). Unexpectedly, the 
prevalence of the FH group was not greater than the NoFH group. 
One possible explanation is that there was unreliable reporting of 
family histories. Another potential explanation is selection bias by 
the members of NoFH group. A very interesting possibility is that the 
prevalence of AMD is significantly underestimated. Future studies 
may shed light on each of these hypotheses.
Commercial Relationships: Rebecca Weis, None; 
Thomas T. Henderson, None

Program Number: 1514 Poster Board Number: B0195
Presentation Time: 8:30 AM–10:15 AM
Centenarians with Age-Related Macular Degeneration
Maxwell S. Stem1, Danny Mammo2, Yoshihiro Yonekawa3, 
Bozho Todorich1, Benjamin J. Thomas4, George A. Williams1, 2. 
1Associated Retinal Consultants, PC, Royal Oak, MI; 2Oakland 
University William Beaumont School of Medicine, Rochester, MI; 
3Massachusetts Eye and Ear Infirmary, Boston, MA; 4Florida Retina 
Institue, Jacksonville, FL.
Purpose: The clinical findings in patients ≥ 100 years old with 
age-related macular degeneration (AMD) have not been described 
previously. We report the characteristics of a series of centenarians 
with AMD seen at our institution.
Methods: We conducted a billing search to identify all patients ≥ 100 
years old who carried a diagnosis of non-neovascular AMD  
(ICD-10-CM H35.31), neovascular AMD (ICD-10-CM H35.32), or 
both. Demographic and clinical data from the patient’s last office visit 
were recorded and analyzed.
Results: 62 patients met the study inclusion criteria. The majority of 
patients were white (n = 51, 82%) women (n = 50, 81%) and had at 
least one eye affected by neovascular AMD (n = 55, 89%).  
The average age was 102 ± 1.4 years (mean ± SD). A minority of 
patients (n = 27, 44%) were taking AREDS vitamins. Every patient 
had at least one ocular comorbidity such as dry eye syndrome. Nearly 
all of the patients (n = 60, 97%) were taking medications to treat a 
systemic comorbidity. The average Snellen visual acuity (VA) among 
eyes with neovascular AMD was worse than the average VA for 
eyes with non-neovascular AMD (20/600 (range 20/40 – HM) vs. 
20/250 (range 20/20 – HM), respectively, p < 0.05). Many patients 
(n = 36, 58%) met the legal definition for blindness with VA in both 
eyes ≤ 20/200. A smaller number of patients (n = 12, 19%) had a 
VA of 20/50 or better in at least one eye. A majority of eyes with 
neovascular AMD (n = 64, 67%) and non-neovascular AMD  
(n = 20, 71%) had some amount of geographic atrophy in the macula. 
Among the 95 eyes with neovascular AMD, 22 (23%) received an 
injection of anti-VEGF within three months of the last recorded 
examination date. Eleven eyes had received anti-VEGF within 
three months of the last follow-up while their fellow eyes remained 
untreated. Average Snellen VA in the treated eyes was 20/320 vs. 
20/630 in the untreated fellow eyes  
(p = 0.3).
Conclusions: Most centenarians with AMD have the neovascular 
form, and these individuals tended to have poorer vision than those 
with non-neovascular AMD. However, most centenarians will 
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have some form of geographic atrophy regardless of whether they 
have neovascular or non-neovascular AMD, and the majority of 
centenarians in our cohort met the legal definition for blindness. 
Nevertheless, centenarians with neovascular AMD may continue to 
be treated with anti-VEGF medications in order to preserve vision.
Commercial Relationships: Maxwell S. Stem, None; 
Danny Mammo, None; Yoshihiro Yonekawa, None; 
Bozho Todorich, None; Benjamin J. Thomas, None; 
George A. Williams, None

Program Number: 1515 Poster Board Number: B0196
Presentation Time: 8:30 AM–10:15 AM
High waist-hip ratio and increased risk of age related macular 
degeneration among Koreans
Su Jeong Song1, eun-jung rhee2. 1Ophthalmology, Kangbuk Samsung 
Hospital, Seoul, Korea (the Republic of); 2INTERNAL MEDICINE, 
KANGBUK SAMSUNG HOSPITAL, Seoul, Korea (the Republic 
of).
Purpose: Although there are many studies regarding obesity as a risk 
factor for age-related macular degeneration (AMD), the association 
between obesity and AMD is still controversial. This is maybe due to 
a fact that generalized obesity (as body mass index) cannot properly 
reflect the effect of obesity on human organs including retina. 
Recently, there are evidences that abdominal obesity (as waist-hip 
ratio) is more sensitive marker for accessing obesity than generalized 
obesity (as body mass index) on various disorders. So to analyze 
which parameter is better for accessing the effect of obesity on risk of 
AMD among Koreans, we compared body mass index and waist-hip 
ratio between subjects with AMD and without.
Methods: Seventy eight hundred and four subjects who participated 
in a health screening program at Kangbuk Samsung hospital during 
2006 were included in this analysis. (Mean age 57 years, 57% men). 
To eliminate the effect of other disease that might affect the metabolic 
state of subjects, subjects with diabetes were excluded in this 
analysis. The presence of AMD was assessed by fundus photographs 
according to the international classification and grading system. The 
subjects were divided into two groups according to the presence and 
absence of AMD, and into four groups according to body mass index 
(BMI), waist circumference (WC) and waist-hip ratio (WHR). The 
linear trend analysis and multivariate logistic regression analyses 
were used for statistical analysis.
Results: Among 7804 subjects, 218 subjects (2.8%) had AMD. The 
subjects with AMD were older, tend to be men, had higher mean WC 
and WHR and systolic blood pressure. The proportion of subjects 
with AMD did not show significant differences according to quartile 
groups of BMI or WC (p>0.05). However, the proportion of subjects 
with AMD significantly increased as WHR increased from 1st to 
4th quartile group (1.5, 2.6, 3.2 and 3.8%, p for trend < 0.01). The 
risk for AMD was significantly increased in the 3rd quartile group 
compared to the 1st quartile group of WHR even after adjustment  
for confounding factors (odds ratio1.595, 95% confidence interval 
1.000-2.543).
Conclusions: The subjects with AMD had high waist-hip ratio when 
compared with those with small waist-hip ratio. According to our 
study, the effect of waist-hip ratio was more pronounced than body 
mass index for accesssing obesity regarding risk of AMD among 
Koreans.
Commercial Relationships: Su Jeong Song, None; eun-jung rhee, 
None

Program Number: 1516 Poster Board Number: B0197
Presentation Time: 8:30 AM–10:15 AM
Infection of A Keystone Bacterium in Periodontal Microbiota 
And Risk for Age-related Macular Degeneration
Chung-Jung Chiu, Min-Lee Chang, Allen Taylor. Human Nutrition 
Res Ctr, Tufts University, Boston, MA.
Purpose: Using data from the Third National Health and Nutrition 
Examination Survey (NHANES III), our recent study indicated 
that dysbiotic oral microbiota, even without inducing clinically 
significant periodontitis, may have a significant impact on the 
risk for human disease and mortality, and that Porphyromonas 
gingivalis (P gingivalis) plays a keystone (catalyst) in the dysbiotic 
oral microbiota. While little is known about the relationship of 
human microbiota to age-related macular degeneration (AMD), it is 
interesting that AMD shares risk factors and etiological mechanisms 
with P gingivalis-related diseases including diabetes, cardiovascular 
disease, and Alzheimer’s disease. We conducted a candidate microbe 
association study (CMAS) to test our hypothesis that infection with P 
gingivalis is associated with the occurrence of AMD.
Methods: We related serum P gingivalis immunoglobulin G (IgG) 
to the odds of early AMD (n=201 cases) among subjects aged 60 
years or older in a case-control study in the NHANES III. Early 
AMD cases were defined as the presence of either drusen (≥63 µm 
in diameter, equivalent to Grade 3 drusen in the Wisconsin Age-
related Maculopathy Grading System) or any drusen type with areas 
of depigmentation or hypopigmentation of the RPE without any 
visibility of choroidal vessels or with increased retinal pigment in the 
macular area.
Results: The multivariate-adjusted odds ratios (ORs) indicated 
that compared with the lowest IgG category (≤57 enzyme-linked 
immunosorbent assay units (EU)), the second higher category 
(58–119 EU) was associated with an over 30% increased odds  
(OR =1.33, 95% confidence interval (CI): 1.18 to 1.51) and the 
highest category (>119 EU) was associated with an over 60% 
increased odds (OR=1.61, 95% CI: 1.19 to 2.18; p for tend<0.001) of 
risk for early AMD.
Conclusions: This study is the first to show a significant association 
between a specific microbe in periodontal microbiota and AMD. The 
detailed mechanism warrants further study. Our findings imply that 
oral microbiota play a role in retinal eye health.
Commercial Relationships: Chung-Jung Chiu, None; Min-
Lee Chang, None; Allen Taylor, None
Support: RO1EY021826 (C-J.C.), RO1EY013250, RO1EY026979, 
and RO1EY021212 (A.T.) from the National Institutes of Health, the 
United States Department of Agriculture under agreements, 1950-
5100-060-01A, and Kamada.

Program Number: 1517 Poster Board Number: B0198
Presentation Time: 8:30 AM–10:15 AM
Increased age-related macular degeneration diagnosis among 
Medicare beneficiaries with rheumatoid arthritis
Gloriane Schnabolk1, Baerbel Rohrer1, 2, Kit Simpson3. 
1Ophthalmology, Medical University of South Carolina, Charleston, 
SC; 2Research, Ralph H. Johnson VA Medical Center, Charleston, 
SC; 3Healthcare Leadership and Management, Medical University of 
South Carolina, Charleston, SC.
Purpose: The role of a secondary inflammatory disease on age-
related macular degeneration (AMD) progression is still largely 
unknown. We investigated the association between AMD and 
rheumatoid arthritis (RA) using MarketScan® data for patients 65 
years and older on Medicare with supplemental insurance coverage.
Methods: Subjects with at least 2 records of ICD-9 diagnosis codes 
of RA and insurance coverage for a minimum of 365 days were 
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extracted from MarketScan® for 2010. A control group of subjects 
without RA was selected among the remaining population. Subjects 
with a diagnosis of cancer or late effects of stroke were excluded. 
Records from a Baseline period of 6 months were used to construct 
measures of 27 chronic conditions treated in outpatient settings 
using the Elixhouser method and measures of hospital admissions 
and comorbid conditions recorded in the hospital discharge records 
using the Charlson comorbidity score. Subjects with a diagnosis code 
of AMD during the Baseline period were also excluded to increase 
the likelihood of measuring incident AMD cases during follow-up 
study time. The RA and control group subjects were matched on 35 
Baseline variables using propensity scoring with a greedy algorithm. 
Medical care data for matched subjects were examined for 4.5 years 
after the Baseline period, and records with an ICD-9 diagnosis 
code of AMD were extracted (2010-2014). Multivariable logistic 
regression, controlling for subject characteristics and time in study 
was used to compare Odds of having an AMD diagnosis between 
the RA subjects and matched controls. Survival analysis was used to 
examine differences in days until first AMD diagnosis between RA 
patients and controls.
Results: Risk of a new diagnosis of AMD was found to be elevated 
in patients with RA (OR of 2.08 [95% CI 1.98-2.18]). This risk was 
slightly elevated in female patients with an odds ratio of 1.11  
(1.05-1.17) when compared to the male population. In addition, the 
time to first AMD diagnosis was significantly shorter for subjects 
with RA than that observed for controls (p<0.0001).
Conclusions: Our analysis provides further support of an association 
between the presence of RA and an increased diagnosis of AMD. 
These data might support the hypothesis that synergistic effects of 
systemic inflammation, such as those generated by RA and local 
inflammation in the eye may increase the risk for AMD development.
Commercial Relationships: Gloriane Schnabolk, None; 
Baerbel Rohrer, None; Kit Simpson, None
Support: NIH K12HDO55885, NIH/NCATS Grant number UL1 
TR001450

Program Number: 1518 Poster Board Number: B0199
Presentation Time: 8:30 AM–10:15 AM
Skin Intrinsic Fluorescence and Age-related Macular 
Degeneration (AMD) in an Aging Population: The Beaver Dam 
Eye Study
Ronald Klein1, Kristine E. Lee1, John D. Maynard2, 
Barbara E. Klein1. 1Ophthalmology and Visual Sciences, Univ 
of Wisconsin Sch of Med & Public Hlth, Madison, WI; 2MDCC, 
Albuquerque, NM.
Purpose: Advanced glycation endproducts (AGEs) have been found 
to accumulate in drusen and Bruch’s membrane. Higher levels of 
skin autofluorescence (SIF), a noninvasive marker for measuring 
systemic accumulation of AGEs, have been found by others to be 
associated with neovascular AMD. We examined the cross-sectional 
relationships of SIF to AMD to show whether SIF is associated with 
the prevalence and severity of AMD.
Methods: Fundus photography and SIF measurement data came 
from 963 persons (out of a total of 1183), aged 68 to 102 years, 
participating in the 25-year long follow-up examinations of the 
population-based Beaver Dam Eye Study (BDES). SIF was measured 
on the underside of the left forearm near the elbow with the SCOUT 
DS® skin fluorescence spectrometer (VeraLight, Inc., Albuquerque, 
NM). Two representative SIF measures were used for these analyses: 
SIF01 excited by an LED centered at 375 nm with correction factors 
Kx=0.6 and Km=0.2, and SIF15 excited by an LED centered at 456 
nm with correction factors Kx=0.4 and Km=0.9. In addition, a white 
LED was used to measure skin reflectance over the  

435-655 nm region, allowing intrinsic correction of individual 
subjects’ measured fluorescence for variation in skin tone. Age-
related macular degeneration was assessed from digital 30° color 
fundus photographs using the Wisconsin Age-Related Maculopathy 
Grading system. Severity of AMD was defined by the 3-Continent 
AMD severity scale. Analyses were done for each eye with a 
generalized estimating equations adjustment for the correlation 
between the eyes of a person.
Results: The 963 persons contributed 1832 eye records for analyses. 
Early AMD was present in 18% and late AMD in 4% of the eyes. 
Adjusting for age, sex, diabetes status, smoking status and history of 
cardiovascular disease, there were no associations of SIF01  
(odds ratio per 1 SD difference on the log scale, 95% CI and p-value)  
(1.00, 0.83 to 1.20, p=0.99) or SIF15 (1.04, 0.86 to 1.27, p=0.66) 
with early AMD and no associations of SIF01 (1.12, 0.83 to 1.50, 
p=0.46) or SIF15 (1.10, 0.71 to 1.52, p=0.84) with late AMD.
Conclusions: SIF was not cross-sectionally associated with AMD 
when adjusting for important age and cardiovascular confounders. 
This may reflect that there is no causal relationship of AGEs and its 
correlates with AMD.
Commercial Relationships: Ronald Klein; Kristine E. Lee, None; 
John D. Maynard, None; Barbara E. Klein, None
Support: Research to Prevent Blindness (unrestricted); NIH 
Research Vision Core P30EY016665; NIH Grant EY006594

Program Number: 1519 Poster Board Number: B0200
Presentation Time: 8:30 AM–10:15 AM
The relationship of oral bisphosphonates to age-related macular 
degeneration: The Beaver Dam Eye Study
Stacy M. Meuer, Kristine E. Lee, Barbara E. Klein, Ronald Klein. 
Ophthalmology & Visual Sciences, University of Wisconsin-
Madison, Madison, WI.
Purpose: It was recently suggested there may be a relationship 
between oral bisphosphonates (BPS), used in the prevention of 
osteoporotic fractures and age-related macular degeneration (AMD). 
Oral BPS has been associated with an increased risk of inflammation 
in the eye, including uveitis and optic neuritis, and it has been 
thought that this inflammatory response may also be linked to an 
increased risk of AMD. This study examines the relationship of 
the intake of BPS to the prevalence and incidence of AMD in older 
women in a population based study.
Methods: As part of the Beaver Dam Eye Study (BDES), 1770 
women between the ages of 53 and 100, were examined every 
five years between 1998 and 2010 (1-3 study visits). Stereo retinal 
photographs and a detailed medical history including medication 
usage was collected during each examination. The retinal 
photographs were evaluated for characteristics of AMD including 
drusen size, type and area; retinal pigmentary abnormalities (PA); 
geographic atrophy (GA); and exudative lesions. Early AMD was 
defined as the presence of PA with any drusen present, or large 
soft drusen involving a large retinal area. Late AMD included the 
presence of GA and/or exudative lesions. Use of oral BPS including 
alendronate (Fosamax), ibandronate (Boniva) and risedronate 
(Actonel) was recorded.
Results: There were 248 out of 1770 women taking oral BPS at 
one or more study visits for a total of 333 drug exposure visits and 
3645 study visits with no drug exposure. Of those women taking 
oral BPS 15/333 (4.5%) visits had late AMD, whereas 140/3645 
(3.8%) of those not taking oral BPS had late AMD (P=0.59). After 
adjusting for age these results were still not statistically significantly 
different (P=0.79). The results were similar for prevalence of early 
AMD (P=0.99) as well as for the individual AMD lesions. Incidence 
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of early or late AMD was not associated with the use of oral BPS 
(P=0.95 and P=0.80 respectively, after controlling for age).
Conclusions: After adjusting for age, in the BDES, women taking 
oral BPS were no more likely to have prevalent or incident early or 
late AMD, than women not taking these drugs. This contradicts a 
recent finding of an association of late AMD in women taking oral 
BPS compared to those not taking this drug. Combining results from 
other epidemiologic studies to increase power may help to clarify the 
risk of oral bisphosphonates and AMD.
Commercial Relationships: Stacy M. Meuer, None; 
Kristine E. Lee, None; Barbara E. Klein, None; Ronald Klein, 
None
Support: Research to Prevent Blindness (unrestricted); NIH 
Research Vision Core P30EY016665; NIH Grant EY006594

Program Number: 1520 Poster Board Number: B0201
Presentation Time: 8:30 AM–10:15 AM
The effect of nutrients on age-related macular degeneration
Shun Masuda1, Satori Kaneoka1, Mao Sasaki1, Yoshiaki Kiuchi1, 
Masahide Yanagi1, Andi A. Faisal1, 2, Muhhmmad I. Kamaruddin1, 2, 
Akiko Nagao1, Masayasu Yoneda1, Katsumasa Itakura1. 1Hiroshima 
University, Hiroshima, Japan; 2Hasanuddin University, Makassar, 
Indonesia.
Purpose: Purpose: The prevalence of age-related macular 
degeneration (AMD) is significantly increasing in Japan, which may 
be caused by changes in lifestyle and dietary habits. We conducted 
a cross-sectional observational study to investigate the association 
between nutrient intake and the prevalence of AMD.
Methods: We conducted medical examinations for 584 Japanese-
Americans who participated in a Japanese-Americans health study 
in Los Angeles, August 2015. The protocol was approved by the 
Hiroshima University Ethics Committee in line with the provisions 
of the Declaration of Helsinki, and written informed consent was 
obtained from each participant. Following an overnight fast, each 
participant underwent an interview, physical examination, blood 
pressure measurements, and venous blood sampling. Using the 
nutrition support program (Chatty, Sakurasaku net, Osaka, Japan) 
a dietitian analyzed the nutrient intake of all participants. Retinal 
photographs were graded according to the Wisconsin Age-Related 
Maculopathy Grading System modified for nonstereoscopic retinal 
images. Early and late AMD were defined according to the type of 
lesion detected in the worse eye of the participants. Multiple linear 
regression analyses were used to identify the associations between 
nutrient intake and AMD changes.
Results: The macula in 471 participants (mean age 60.3±0.62 years) 
was normal and 113 participants (mean age 66.7±1.24 years) had 
early AMD. After adjusting for age, sex, body mass index, and 
smoking status, we found that participants with early AMD had 
a higher intake of animal fat (P<0.001) and saturated fatty acid 
(P<0.001) than those without AMD. There was no difference in the 
amount of protein, carbohydrate, and vitamin A, B1, B2, and C intake 
between the two groups.
Conclusions: High intake of animal fat and saturated fatty acid may 
increase the risk of AMD.
Commercial Relationships: Shun Masuda; Satori Kaneoka, None; 
Mao Sasaki, None; Yoshiaki Kiuchi, None; Masahide Yanagi, 
None; Andi A. Faisal, None; Muhhmmad I. Kamaruddin, 
None; Akiko Nagao, None; Masayasu Yoneda, None; 
Katsumasa Itakura, None

Program Number: 1521 Poster Board Number: B0202
Presentation Time: 8:30 AM–10:15 AM
Subfoveal choroidal thickness and its association with AMD in 
elderly French subjects: the ALIENOR study
Audrey Cougnard-Gregoire1, Sarra Gattoussi1, 2, Jean-
Francois Korobelnik1, 2, Marie B. Rougier2, Marie-Noëlle Delyfer1, 2, 
Cédric Schweitzer1, 2, Mélanie Le Goff1, Bénédicte M. Merle1, 
Jean-François Dartigues1, Cécile Delcourt1. 1Univ. Bordeaux, 
INSERM, ISPED, INSERM U1219-Bordeaux Population Health 
Research Center, Bordeaux, France; 2CHU de Bordeaux, Service 
d’Ophtalmologie, Bordeaux, France.
Purpose: Since the advent of enhanced-depth imaging optical 
coherence tomography (EDI-OCT), some studies have suggested 
that choroidal thickness may be decreased in age-related macular 
degeneration (AMD). However, results are inconsistent, and most 
studies are hospital-based with possible selection bias. Thus our 
objective was to examine the association of AMD with subfoveal 
choroidal thickness in a population–based study of French elderly 
subjects.
Methods: Alienor is a population-based cohort study on age-
related eye diseases performed in elderly residents of Bordeaux, 
France. Spectral domain optical coherence tomography (SD-OCT) 
examinations were performed in 2011-2012, using Spectralis, 
(Software Version 5.4.7.0, Heidelberg Engineering, Heidelberg, 
Germany). Subfoveal choroidal thickness (SFCT) was measured 
manually on one horizontal scan obtained using the EDI mode. 
AMD was graded in 2011-2012 from non mydriatic color retinal 
photographs and SD-OCT and two exclusive stages were defined: 
no AMD (n=157 subjects with complete data, 342 eyes); any AMD 
(presence of neovascular AMD and/or geographic atrophy and/or soft 
distinct drusen and/or soft indistinct drusen and/or reticular drusen 
and/or pigmentary abnormalities) (n=104, 147 eyes). Associations 
between any AMD and SFCT were estimated using logistic 
Generalized Estimating Equations (GEE) models and were adjusted 
for potential confounders: age, gender, axial length, smoking, plasma 
HDL-cholesterol, and ARMS2 rs10490924 and CFH rs1061170 
polymorphisms.
Results: In our study, 261 subjects (489 eyes) without missing data, 
aged 82.7 years on average were included. Among them, 59.4% 
were females. The mean SFCT was 201 µm (standard deviation 
(SD): 74.3) and the mean axial length was 23.5 mm (SD: 1.3). After 
multivariate adjustment, thicker SFCT was associated with a lower 
risk for any AMD (odds ratio [OR]=0.71 for 1 SD-increase in SFCT, 
95% confidence interval [CI]: 0.53;0.94, p=0.02)
Conclusions: This study suggests that thicker SFCT may be 
associated with decreased risk for any AMD.
Commercial Relationships: Audrey Cougnard-Gregoire, 
Laboratoires Théa (R); Sarra Gattoussi, None; Jean-
Francois Korobelnik, Bausch & Lomb (C), Allergan (C), Alimera 
(C), Zeiss (C), Horus (C), Novartis (C), LaboratoiresThéa (C), 
Bayer (C), Alcon (C); Marie B. Rougier, Bayer (C), Allergan (C), 
Bausch & Lomb (C), LaboratoiresThéa (C), Novartis (C); Marie-
Noëlle Delyfer, Bayer (C), Novartis (C), LaboratoiresThéa (C), 
Bausch & Lomb (C), Allergan (C); Cédric Schweitzer, Alcon (C), 
Laboratoires Théa (C), Amo (C), Allergan (C); Mélanie Le Goff, 
None; Bénédicte M. Merle, Laboratoires Théa (C), Horus Pharma 
(C); Jean-François Dartigues, None; Cécile Delcourt, Allergan (C), 
Roche (C), Laboratoires Théa (C), Novartis (C), Bausch & Lomb (C)
Support: Fondation Voir et Entendre ; Laboratoires Théa ;  
Université de Bordeaux ; Agence Nationale de la Recherche  
( ANR-VISA 2010-PRSP-011)
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Program Number: 1522 Poster Board Number: B0203
Presentation Time: 8:30 AM–10:15 AM
Metamorphopsia measurement with AMD - A Metamorphopsia 
Detector® as a patient reported outcome (PRO) measure
Ronald V. Krüger, Daniela Claessens. CEO, app4eyes, Duesseldorf, 
Germany.
Purpose: Metamorphopsia as a patient reported outcome can be 
documented by the computer based interactive program AMD - A 
Metamorphopsia Detector® (patent pending). This study was 
performed to compare metamorphopsia measurement by AMD - A 
Metamorphopsia Detector® with results of the National Eye Institute 
Visual Function Questionnaire- 25 (NEI-VFQ 25) reflecting vision 
related quality of life.
Methods: 75 patients with unilateral metamorphopsia performed 
monocular metamorphopsia measurement with AMD – A 
Metamorphopsia Detector®. The software uses the concept of a 
negative image: a distorted image can be straightened by moving 
the mouse. Amplitude, localization and area of distorted lines are 
transformed into single dimensions and summarized in a global 
value. All patients were asked to fill out the NEI-VFQ 25: response 
rate was 56% (n=42, caucasian, age 40-86 years, 19 male, 23 
female). In all responding patients (macular edema due to age related 
macular degeneration=22, central venous thrombosis=2, diabetes=3, 
uveitis=4, intermediate AMD=7, macular pucker=4) correlation of 
NEI-VFQ 25 (subscale near vision) on the one side and global  
value / single dimensions of Metamorphopsia measurement with 
AMD - A Metamorphopsia Detector® as a patient reported outcome 
were measured. Visual acuity of the partner eye was taken into 
account as a potential confounder. Prior to the study all patients 
signed informed consent according to the declaration of Helsinki/
Edinburgh.
Results: Correlation of metamorphopsia global value with subscale 
near vision of NEI VFQ 25 was very high: Pearson correlation 
coefficient ρ = -0,87 (95% confidence interval: -0.93;-0.77,  
p < 0.001).
Correlation of metamorphopsia single dimensions with NEI VFQ 25 
was very high: ρ = -0.85 (CI: -0.92;-0.74, p < 0.001) / ρ = -0,82  
(CI: -0.9;-0.7, p < 0.001) / ρ = -0.71 (CI: -0.86;-0.57, p < 0.001)  
for amplitude, localization and area of distortion.
Conclusions: As a quantitative test highly correlating with vision 
related quality of life AMD – A Metamorphopsia Detector® can 
deliver information about a patient reported outcome in macular 
disease.

Metamorphopsia Detector
Commercial Relationships: Ronald V. Krüger, app4eyes (I); 
Daniela Claessens, app4eyes (I)

Program Number: 1523 Poster Board Number: B0204
Presentation Time: 8:30 AM–10:15 AM
Patient-, caregiver-, and healthcare provider-reported burden of 
geographic atrophy
Sunil S. Patel1, Rishi P. Singh2, Jared S. Nielsen3, Jordana Schmier4, 
Yamina Rajput5. 1West Texas Retina Consultants, Abilene, TX; 
2Cole Eye Institute, Cleveland Clinic, Cleveland, OH; 3Vitreoretinal 
Diseases and Surgery, Wolfe Eye Clinic, Wolfe Surgery Center, West 
Des Moines, IA; 4Exponent, Alexandria, VA; 5Genentech, Inc., South 
San Francisco, CA.
Purpose: To understand the burden of illness of geographic atrophy 
(GA) from patient, caregiver, and healthcare provider (HCP) 
perspectives, and identify key factors that should be assessed in 
future studies of GA patients.
Methods: This cross-sectional qualitative study recruited patients 
with symptomatic GA, identified through a review of medical 
records, and their caregivers at 2 US clinics. HCPs who treat patients 
with GA were also interviewed. Interview guides were tailored for 
patients, caregivers, and HCPs to evaluate the understanding of the 
disease, costs and burden of illness, use of vision aids, and impact on 
emotional/psychological well-being and activities of daily living.
Results: Eight patients (6 male, 2 female), 6 caregivers (4 spouses, 
1 friend, 1 paid caregiver), and 5 HCPs (3 ophthalmologists, 2 
optometrists) were interviewed. Patients reported that GA affected 
driving, preparing food, visiting restaurants, pursuing sports and 
outdoor hobbies, participating in religious activities, and  
long-distance travel (Figure 1). Three of 8 patients reported making 
changes at work, such as reducing or adjusting hours, due to vision 
impairment. All 8 patients reported use of at least 1 vision aid; 7 out 
of 8 purchased the aids out-of-pocket. Caregivers reported modifying 
their schedules to provide assistance and expressed frustration over 
their inability to improve patients’ health and well-being. HCPs noted 
the emotional impact of vision loss, particularly feelings of isolation, 
as a major concern in GA patients and reported informal screening 
for psychological well-being. HCPs acknowledged difficulty in 
identifying accidents/injuries attributable to GA since age and 
comorbidities also contribute to gait and mobility issues.
Conclusions: This pilot study identified the impact of GA on 
patients’ and caregivers’ social functioning and quality of life, direct 
patient out-of-pocket costs for low vision aids, as well as indirect 
resource use, including caregiving needs (Figure 2). Identifying 
accidents and injuries directly attributable to GA-related loss of 
visual function, which may add to the cost and burden of illness, is an 
important and relevant topic for further investigation, as is the impact 
of GA on mental health. More research is needed to further quantify 
the burden of illness of GA on patients and their caregivers.

What impact does GA have on patients?
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Perspectives on the burden of illness of GA
Commercial Relationships: Sunil S. Patel, Genentech, Inc. 
(C), Genentech, Inc. (F), Regeneron (F), Alcon (F), Allergan (F), 
Ophthotech (F), Allergan (C); Rishi P. Singh, Regeneron (C), 
Genentech, Inc. (C), Apelly (F), Alcon (C), Shire (C), Genentech, 
Inc. (F), Regeneron (F), Alcon (F), Neurotech (F); Jared S. Nielsen, 
Genentech, Inc. (C), Regeneron (C), Alcon (F), Regeneron (F), 
Allergan (F), Ophthotech (F); Jordana Schmier, Genentech, Inc. 
(F); Yamina Rajput, Genentech, Inc. (E)
Support: Genentech, Inc., South San Francisco, CA, provided 
support for the study and participated in the study design and data 
interpretation.

Program Number: 1524 Poster Board Number: B0205
Presentation Time: 8:30 AM–10:15 AM
Social and clinical characteristics associated with low visual 
acuity at presentation of AMD
Vuong Nguyen1, Vincent Daien1, 2, Robyn Guymer3, Ian McAllister4, 
Nigel Morlet5, Daniel Barthelmes6, Mark C. Gillies1. 1Save Sight 
Institute, Sydney, NSW, Australia; 2Inserm, Montpellier, Macao; 
3Centre for Eye Research Australia, Melbourne, VIC, Australia; 
4Lions Eye Institute, Perth, WA, Australia; 5Department of Population 
Health, University of Western Australia, Perth, WA, Australia; 
6University Hospital Zurich, Zurich, Switzerland.
Purpose: To assess the social and clinical characteristics associated 
with low visual acuity at presentation among a cohort of patients with 
neovascular age-related macular degeneration (nAMD) that had been 
treated with vascular endothelial growth factor (VEGF) inhibitors.
Methods: This was a cross-sectional analysis of Australian patients 
from a prospectively designed observational study. Participants 
included treatment-naïve patients with nAMD tracked by the Fight 
Retinal Blindness! outcome registry that commenced anti-VEGF 
therapy between 1st Jan 2006 to 1st Sept 2016. Demographic and 
clinical characteristics were recorded at baseline including age, 
gender, ethnicity, visual acuity, angiolesion size and type.  
Socio-economic status (SES) was assessed using the Australian 
Bureau of Statistics socio-economic indexes for areas. The primary 
outcome was the association between poor VA and social and clinical 
characteristics.
Results: We identified 3242 treatment-naïve patients from 54 
practices being treated for nAMD. Mean (SD) age at first presentation 
remained constant over time (79.6 [8.6] years; P = 0.608). The 
mean (SD) VA increased from 2009 onwards, from 50.7 (19.3) to 
60.3 (17.4) letters in 2016. Poorer VA at presentation of nAMD was 
associated with older age (P < 0.001), predominantly classic lesions 
(P < 0.001), greater lesion size (P < 0.001) and treatment at a public 
practice (P < 0.001) after multivariable adjustment. Gender, ethnicity 
and SES were not independently associated with VA at presentation 
(P = 0.339, P = 0.293 and P = 0.726, respectively).

Conclusions: Poor VA at presentation was associated with older 
age, predominantly classic lesions, greater lesion size and treatment 
at a public practice but not gender, ethnicity or SES. Clinical audits 
into public practices are warranted to determine why patients are 
presenting with worse visual acuity than private counterparts. 
Improvements in presenting VA over the past several years provide 
encouraging signs that patients are better informed. Identifying 
barriers in accessing treatment for nAMD is a public health issue and 
epidemiological trends of patient’s characteristics at presentation of 
nAMD from large observational cohorts are particularly important for 
driving public health policies.
Commercial Relationships: Vuong Nguyen, None; Vincent Daien, 
Bayer (F), Novartis (R), Alcon (F); Robyn Guymer, Bayer (S), 
Novartis (S), Bayer (F), Novartis (F); Ian McAllister, Novartis (S), 
Bayer (S); Nigel Morlet, None; Daniel Barthelmes, Novartis (F), 
Bayer (F), Bayer (R), Novartis (R); Mark C. Gillies, Bayer (F), 
Bayer (S), Novartis (S), Allergan (F), Novartis (F), Opthea (F)
Support: Royal Australian NZ College of Ophthalmologists Eye 
Foundation (2007-2009); National Health and Medical Research 
Council, Australia (NHMRC 2010-2012)

Program Number: 1525 Poster Board Number: B0206
Presentation Time: 8:30 AM–10:15 AM
Identifying causes for delays from symptom onset to treatment 
in patients with wet age-related macular degeneration (AMD) in 
south-east Scotland
Peng Yong Sim1, 2, Sonul Gajree3, Baljean Dhillon1, 4, 
Shyamanga Borooah5. 1The University of Edinburgh, Edinburgh, 
United Kingdom; 2Royal Free Hospital, London, United Kingdom; 
3Gartnavel General Hospital, Glasgow, United Kingdom; 4The 
Princess Alexandra Eye Pavilion, Edinburgh, United Kingdom; 
5Moorfields Eye Hospital, London, United Kingdom.
Purpose: Treatment delay in wet AMD is associated with reduced 
visual outcome. There have been many reports related to patient 
pathways and the time from referral to first intravitreal (IVT) 
treatment for patients with wet AMD. However, there is a dearth 
of literature reporting on non-clinical pathway factors and the time 
from symptom onset to first presentation at primary care. In this 
study, we assess the delay between the different stages of the wet 
AMD care pathway in south-east Scotland. We hypothesized that first 
presentation to primary care may also account for a significant delay 
and that this may result from a lack of AMD awareness.
Methods: Case notes of patients treated with IVT for wet AMD in 
south-east Scotland between 2013–2015 were analyzed. We measured 
1) time from symptom onset to presentation at primary care, 2) time 
from referral to ophthalmic clinic appointment and 3) time from 
ophthalmic clinic appointment to first IVT treatment.
To investigate AMD awareness, we performed a cluster random 
sample survey of patients visiting non-AMD ophthalmic clinics using 
a previously validated 12-item questionnaire. Demographic details 
(age, sex, education) were collated. Awareness of AMD and its risk 
factors were evaluated.
Results: 195 patients (61.5% female, mean age 78) were included in 
the study. The mean time from symptom onset to first presentation 
was 54.2 (95% CI±13) days. The mean delay for other stages of the 
wet AMD care pathway are shown in Figure 1. Notably, there was an 
additional mean delay of 7.5 (95% CI±1.6) days when patients were 
indirectly referred by optometrists via general practitioners (p<0.05).
140 patients (79% female, mean age 78) participated in the awareness 
survey. 73 (52.1%) reported being “aware” of AMD but only 57 
(40.7%) described AMD symptoms correctly. The top two risk factors 
identified correctly were age (127; 90.7%) and smoking (82; 58.6%) 
respectively.
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Conclusions: There is significant delay at every step of the wet 
AMD patient pathway in south-east Scotland. However, we note 
a considerable delay from symptom onset to first presentation at 
primary care. Our findings suggest that suboptimal awareness of 
AMD symptoms could account for this delay. This highlights the 
need to increase awareness of AMD in order to optimise visual 
outcomes in patients.

Fig 1. Breakdown of the total delay from symptom onset to treatment.
Commercial Relationships: Peng Yong Sim, None; Sonul Gajree, 
None; Baljean Dhillon, None; Shyamanga Borooah, None

Program Number: 1526 Poster Board Number: B0207
Presentation Time: 8:30 AM–10:15 AM
Low Luminance Visual Acuity in Patients with Age-Related 
Macular Degeneration
Traci E. Clemons2, Emily Chew1, Sarah Duwel2. 1National Eye 
Institute, National Institutes of Health, Bethesda, MD; 2The Emmes 
Corporation, Rockville, MD.
Purpose: To assess visual acuity and low luminance visual acuity in 
patients with age-related macular degeneration (AMD)
Methods: The AMD Phenotype and Genotype Study (APGS) was a 
multi-national, multi-center, observational pilot study. As part of the 
pilot study a total of enrolled a total of 344 participants ranging from 
no AMD to late AMD between September 2012 and August 2014. 
Both visual acuity and low luminance visual acuity measurements 
were collected for a total of 100 of these participants at the pilot study 
visit. Best corrected visual acuity (BCVA) was collected using the 
standard Early Treatment for Diabetic Retinopathy Study (ETDRS) 
protocol. Low luminance visual acuity (LLVA) measurements were 
collected using the standard ETDRS protocol using a 2.0 log to the 
base 10 neutral density filter over the best correction. Participants 
were also administered a low vision questionnaire.
Results: A total of 198 eyes of 100 participants are included in this 
report. There was a strong correlation between BCVA and LLVA (r 
= 0.85; p-value < 0.001). The mean ± standard error (SE) in LLVA 
for eyes with no AMD; intermediate AMD; reticular drusen; NV 
AMD and geographic atrophy (GA) were 71.9 ± 1.5; 67.6 ± 1.7; 57.3 
± 4.8; 49.9 ± 3.9; and 33.7 ± 11.9, respectively. Eyes with reticular 
drusen, NV AMD and GA had statistically significantly mean lower 
LLA compared to control eyes (p-values = 0.004; <0.001; and 0.001, 
respectively). Low-luminance deficit (LLD) was calculated as the 
difference between LLVA and BCVA. The mean LLD for eyes 
with no AMD; intermediate AMD; reticular drusen; NV AMD; and 
geographic atrophy (GA) were 13.5 ± 0.9; 16.3 ± 1.4; 18.0 ± 2.1; 13.5 
± 2.3; and 27.1 ± 7.1, respectively. There was a significant difference 
in mean LLD compared to control eyes for eyes with GA.

Conclusions: These data provide information in determining the 
prognostic value of measuring low luminance visual acuity in patients 
with AMD.
Commercial Relationships: Traci E. Clemons, None; Emily Chew, 
None; Sarah Duwel, None
Support: Contract: HHSN263201200001C

Program Number: 1527 Poster Board Number: B0208
Presentation Time: 8:30 AM–10:15 AM
Seven years treatment outcome of neovascular age-related 
macula degeneration. Data from the Swedish Macula Register
Inger Westborg1, Elisabet Granstam2, Susanne Albrecht3, 
Aldana Rosso4, Niklas Karlsson6, Monica Lövestam-Adrian5. 
1Clinical Science/ Ophthalmology, Umeå University, Boden, Sweden; 
2Center for Clinical Research, Uppsala University, Uppsala, Sweden; 
3Register Center South, Karlskrona, Sweden; 4Department of 
Radiology, Institution of Translational Medicine, Lund University, 
Lund, Sweden; 5Department of Ophthalmology, Lund University, 
Lund, Sweden; 6Ophthalmology, Örebro University Hospital, Örebro, 
Sweden.
Purpose: Real world data from the Swedish Macula Register 
regarding treatment of neovascular AMD in clinical practice from 
2008 -2014.
Methods: Retrospective register-based study. Baseline demographics, 
visual outcome and the number of injections during this period were 
evaluated.
Results: Mean age at diagnosis was 79± SD=8 years, 65% women. 
The proportion of patients with less than 2 months’ duration of 
symptoms increased from 26% in 2008 to 40% in 2014 (p < 0.001).
Mean visual acuity (VA) at baseline increased from 54.4 ± 15.1 
letters in 2008 to 57.9 ±15.8 letters in 2014 (p<0.001).
Mean VA after one year of treatment was 57.8±17.7 ETDRS letters 
for patients who started the treatment in 2008 and 62.8 ±16.4 
ETDRS letters in patients starting treatment in 2014 (p<0.001). The 
proportion of patients with an improvement in VA between 5 and 15 
letters was around 30% whereas 14% had VA improvement of more 
than 15 letters for all separate years. The mean number of injections 
during the first treatment year increased from 4.3 ±1.9 in 2008 to 5.9 
±2.9 injections in 2014 (p<0.001).
Seven years follow up of 346 patients showed a mean change of -1 
letters from baseline with a mean number of 20 injections.
Conclusions: The present study is a summary of how patients 
with neovascular AMD were treated in Sweden during 2008-2014, 
including results for patients followed regularly for seven years. 
The number of patients who seek care with short-term duration of 
symptoms increased, and that VA at baseline and also after 1 year of 
treatment improved over the years, while the mean VA improvement 
the first year remained stable over the years.
Furthermore, the number of registered injections also increased. 
However, there is still a large difference between the amount 
of injections given in standard health care and the treatment 
recommended by the pivotal trials with ranibizumab and aflibercept. 
Long-term follow-up demonstrated stable VA. Therefore, further 
studies about the optimal treatment frequency in clinical practice are 
needed. Additional analyses are ongoing from the SMR regarding 
long-term outcomes of anti-VEGF-treatment for wet AMD in clinical 
practice in Sweden.
Commercial Relationships: Inger Westborg, None; 
Elisabet Granstam, Novartis (R), Bayer (C), Allergan 
(R); Susanne Albrecht, Bayer (R); Aldana Rosso, None; 
Niklas Karlsson, Norvartis (R); Monica Lövestam-Adrian, 
Novartis (R), Bayer (C), Allergan (R)
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Program Number: 1528 Poster Board Number: B0209
Presentation Time: 8:30 AM–10:15 AM
Assessing the prognostic significance of early changes in AMD 
scale score in the AREDS study
Susan Vitale1, Elvira Agron1, Traci E. Clemons2, Amitha Domalpally3, 
Ronald P. Danis3, Emily Chew1. 1Div Epidemiol & Clin Applications, 
National Eye Inst/NIH, Bethesda, MD; 2Emmes Corporation, 
Rockville, MD; 3Fundus Photograph Reading Center, University of 
Wisconsin, Madison, WI.
Purpose: The Age-Related Eye Disease Study (AREDS) age-related 
macular degeneration (AMD) scale was designed to allow precise 
description of the presence and progression of AMD. We examined 
the prognostic significance of step changes on the AMD scale in 
predicting visual acuity (VA) loss and late AMD.
Methods: The AREDS clinical trial (1992-2001) demonstrated a 
protective effect of high-dose antioxidants and minerals on risk of 
late AMD. Baseline and annual fundus photographs were graded 
at the University of Wisconsin reading center by masked graders 
using a standardized protocol; the AREDS scale (for non-late AMD: 
scores 1-9 with increasing drusen area and pigment changes) was 
determined for each eye. Late AMD was defined as photographic 
grading of neovascular (NV) AMD or central geographic atrophy 
(CGA) or history of treatment for NV AMD. Early progression risk 
factors were defined as 1-, 2-, or 3-step increases in AMD scale score 
in the first 2 years after randomization. Outcomes evaluated were 
2-line and 3-line VA loss and development of late AMD, from 2 years 
until the end of follow-up. SAS proc PHREG (version 9.4) was used 
to obtain estimates of hazard ratios (HRs), adjusting for correlation 
between eyes.
Results: Of 4757 participants enrolled in AREDS, 3946 were free of 
late AMD in both eyes at baseline (mean age, 68.3 y; 56.4% female). 
During follow-up, 43.6% of eyes experienced a ≧2-line VA loss; 
25.6% had a ≧3-line VA loss, and 13.2% developed late AMD. We 
found that early progression was significantly associated with risk of 
subsequent 2- and 3-line VA loss (HRs ranged from 1.57 (95% CI, 
1.45-1.70) to 3.13 (95% CI, 2.52-3.88) and with risk of late AMD 
(HRs ranged from 3.44 (3.02-3.92) to 8.98 (7.15-11.29). Baseline 
AMD score was also significantly associated with 2- and 3-line VA 
loss and development of late AMD. Because of significant interaction 
between early progression and baseline AMD scores, we stratified 
analyses by baseline AMD score (Table). Risk of 2- or 3-line VA 
loss was significantly associated with early progression for nearly all 
baseline AMD scores.
Conclusions: Early progression in AMD scale score in AREDS was 
significantly associated with subsequent risk of VA loss and with 
development of late AMD, independent of baseline AMD score.  
The AREDS scale for AMD may be a useful prognostic tool for 
ongoing clinical trials.

Early progression: association with VA and late AMD outcomes
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Statistical Analysis for Correlated Binary Ophthalmologic Data
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Purpose: To describe and demonstrate methods of analysis for 
ophthalmologic data with a binary outcome using the eye as the unit 
of analysis.
Methods: We describe marginal models to perform two-eye analyses 
to assess associations between binary eye-specific outcome variables 
and either person or eye-specific exposure or treatment variables. We 
compare these methods to each of single eye analyses and two-eye 
analyses that ignore inter-eye correlations. These methods are applied 
to: (1) ETROP (Early Treatment for Retinopathy of Prematurity) 
which includes infants affected bilaterally with one eye treated 
conventionally and the fellow eye treated early and unilateral affected 
infants with treatment assigned randomly, (2) AREDS (Age-Related 
Eye Disease Study) where treatment was systemic and the outcome 
was incidence of geographic atrophy (GA) in individual eyes over a 
5-year follow-up period.
Results: In ETROP (see Table 1), standard logistic regression model 
provided both larger and smaller p-values than models accounting for 
inter-eye correlation. Specifically, the treatment effect on unfavorable 
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vision outcome was not significant with standard logistic regression 
(OR = 0.67, 95% CI = 0.44 – 1.03, p = 0.07) but was significant with 
a marginal model (generalized estimating equations (GEE) approach) 
with a working independence correlation structure (OR = 0.67, 95% 
CI = 0.50 – 0.90, p = 0.008).
In AREDS (see Table 2), although there was no significant treatment 
effect with either one-eye or two-eye analyses for GA, there  
were significant effects in GEE models for both current smoking  
(OR = 1.77, 95% CI = 1.08 – 2.89, p = 0.02) and BMI (30 vs 22 kg/
m2) (OR = 1.38, 95% CI = 1.18 – 1.61, p < 0.001), ordinary logistic 
regression yielded inappropriately low p-values, while variable 
results were obtained with single-eye analyses for both risk factors.
Conclusions: Ignoring inter-eye correlation can lead to 
inappropriately large p-values for paired designs and inappropriately 
small p-values for parallel designs when both eyes are in the same 
group. Marginal models using the eye as the unit of analysis provide 
valid inference compared with two-eye analyses that ignore inter-eye 
correlation and enhanced power compared with one-eye analyses.
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