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Glaucoma prevalence over time in Japanese from Kyoto 
Glaucoma Screening Cohort
Yoko Ikeda1, Kazuhiko Mori1, Morio Ueno1, Kengo Yoshii2, 
Yuko Maruyama1, Kojiro Imai1, Masakazu Nakano3, 
Shigeru Kinoshita4, Chie Sotozono1. 1Ophthalmology, Kyoto 
Prefectural Univ of Med, Kamigyo-ku, Japan; 2Mathematics and 
Statistics in Medical Sciences, Kyoto Prefectural University of 
Medicine, Kyoto, Japan., Kyoto, Japan; 3Genomic Medical Science, 
Kyoto Prefectural University of Medicine, Kyoto, Japan, Kyoto, 
Japan; 4Frontier Medical Science and Technology for Ophthalmology, 
Kyoto Prefectural University of Medicine, Kyoto, Japan., Kyoto, 
Japan.
Purpose: In 2005, we began the Kyoto Glaucoma Screening Cohort 
(KGSC), designed to collect the data of hospital-based glaucoma-
free subjects for our glaucoma genetic study for over 10 years. Since 
this cohort uses volunteer subjects not previously diagnosed as 
glaucoma, we can estimate the latent glaucoma prevalence without 
any symptoms over time, comparing those from the former and latter 
periods. In this study, we investigated the latent glaucoma prevalence 
over time in Japanese from our KGSC data, in comparison with that 
from the Tajimi study.
Methods: During the study period, more than 2246 volunteers 
participated in KGSC, and of those, we selected 1899 subjects 
over 40 years of age for this observational study (642 males and 
1257 females, mean age: 62.5+-9.3 years). All volunteers provided 
written informed consent after an explanation of the nature and 
possible consequences of the study, and were then examined by 
slit-lamp microscopy, non-mydriasis fundus photography (TRC-
NW200; Topcon), frequency-doubling perimetry (FDT matrix; Carl 
Zeiss Meditec), and several other instruments. If subjects showed 
more than one scotoma in FDT, an additional test was performed. 
In cases where the FDT test failed in at least one eye, Humphrey 
automated perimetry with program 30-2 SITA Fast (Carl Zeiss 
Meditec) was performed. All cases were independently diagnosed 
by three glaucoma specialists. If the diagnosis was different by at 
least 1 doctor, the final diagnosis was made via group conference 
using all examination data. The diagnosis of glaucoma was based on 
the ISGEO glaucoma classification. The age-adjusted prevalence of 
glaucoma was then calculated from our data not only for the whole 
period, but also for the former and latter half periods based on the 
population model of the district of Kyoto in 2005.
Results: For the former and latter half periods, the number of 
subjects was 1141 and 758, respectively. During the observation 
period, 83 normal-tension glaucoma cases, 1 primary open-angle 
glaucoma case, and 1 pseudoexfoliation glaucoma case was found. 
After adjustment for age, the latent glaucoma prevalence was 3.4, 
3.2, and 3.5% for the whole, former, and latter period, respectively, 
and less than that reported in the Tajimi study.
Conclusions: This study revealed that the latent glaucoma prevalence 
was less than that in the Tajimi study, with no change observed over a 
5-year time period.
Commercial Relationships: Yoko Ikeda, Santen Pharmaceutical 
Co., Ltd (P); Kazuhiko Mori, Santen Pharmaceutical Co., 
Ltd (P); Morio Ueno, Santen Pharmaceutical Co., Ltd (P); 
Kengo Yoshii, None; Yuko Maruyama, None; Kojiro Imai, 

None; Masakazu Nakano, Santen Pharmaceutical Co., Ltd 
(P); Shigeru Kinoshita, Santen Pharmaceutical Co., Ltd (P); 
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Assessing prevalence and progression of ocular hypertension and 
glaucoma in a tertiary referral uveitis service
Robert J. Barry1, Savitha Madhusudhan2, imran Masood3, 
Peter Shah4, 5, Alastair K. Denniston4. 1Academic Unit of 
Ophthalmology, University of Birmingham, Institute for 
Inflammation and Ageing, Birmingham, United Kingdom; 
2Department of Ophthalmology, Royal Liverpool University Hospital, 
Liverpool, United Kingdom; 3Birmingham & Midland Eye Centre, 
City Hospital, Sandwell and West Birmingham Hospitals NHS Trust, 
Birmingham, United Kingdom; 4Department of Ophthalmology, 
Queen Elizabeth Hospital, University Hospitals Birmingham NHS 
Foundation Trust, Birmingham, United Kingdom; 5Birmingham 
Institute for Glaucoma Research, Institute of Translational 
Medicine, University Hospitals Birmingham NHS Foundation Trust, 
Birmingham, United Kingdom.
Purpose: Uveitic glaucoma has a multifactorial aetiology, being 
observed in approximately 20% of patients with uveitis. We assessed 
the prevalence of ocular hypertension (OHT) and glaucoma in 
patients attending a tertiary-referral uveitis service, using a novel 
stratification system to assess disease severity and progression of 
glaucomatous damage (International Glaucoma Stratification System 
– IGSS).
Methods: Retrospective review of all new referrals to uveitis clinics 
at University Hospital Birmingham for 3 years between January 
2012 and December 2014. Patients diagnosed with OHT or glaucoma 
at any time during this period were included in analysis if OHT/
glaucoma was persistent for at least 3 months, with a minimum 12 
months follow-up available. Data extracted included uveitis diagnosis 
according to the SUN classification and treatment for inflammation 
and glaucoma. Glaucoma/OHT was graded according to a 
stratification system defined by clinical parameters including type of 
diagnosis (primary vs. secondary / OHT vs. glaucoma) and severity 
according to mean deviation on 24-2 Humphrey Visual Field testing 
(early <-6dB, moderate -6dB to -12dB, advanced >12dB) at baseline, 
and 1, 2 and 3 year follow-up.
Results: 60/235 (26%) referrals met the inclusion criteria; comprising 
92 uveitic eyes. Follow-up data was available for all patients (100%) 
at 1 year, 49 (82%) at 2 years, and 27 (45%) at 3 years. Progression 
of glaucoma/OHT was observed in 26/92 (28%) eyes from baseline 
to year 1, 38/72 (50%) to year 2, and 19/40 (47%) to year 3 despite 
intensive specialist-led care. Disease stability was achieved in 70% 
of eyes undergoing glaucoma surgery or laser during the period of 
observation.
Conclusions: Glaucoma remains a significant cause of co-morbidity 
in uveitis. There is significant disease progression despite intensive 
treatment of both inflammation and elevated intra-ocular pressure. 
Prospective use of the International Glaucoma Stratification System 
will enable identification of individuals at high risk of visual loss 
and allow implementation of early targeted interventions to improve 
visual outcomes.
Commercial Relationships: Robert J. Barry, None; 
Savitha Madhusudhan, None; imran Masood, None; Peter Shah, 
None; Alastair K. Denniston, None
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Primary open-angle glaucoma prevalence and adherence - a 
prospective cohort study based on a health insurance data base
Stefanie Frech1, Daniel Kreft2, 3, Niels Grabow4, Rudolf F. Guthoff1, 
Gabriele Doblhammer-Reiter2, 3. 1Department of Ophthalmology, 
Rostock University Medical Center, Rostock, Germany; 2Institute 
for Sociology and Demography, University of Rostock, Rostock, 
Germany; 3Rostock Center for the Study of Demographic Change, 
Rostock, Germany; 4Institute of Biomedical Engineering, Rostock 
University Medical Center, Rostock, Germany.
Purpose: 
Glaucoma is the second leading cause of blindness worldwide. 
Considering the aging population, prevalence of primary open-angle 
glaucoma (POAG) rises and the socio-economic impact increases.
Understanding the patients environment helps to increase the 
awareness of the importance of a topical glaucoma medication. In 
order to assess prevalence and adherence to medical regimens of 
POAG patients, data from a public health insurance database were 
evaluated.
Methods: 
Based on a longitudinal data set from 2010-2013 including 250,000 
individuals age 50 years and older, inpatient and outpatient details 
of glaucoma patients of a German public health insurance were 
analyzed. Quarterly information included general demographic data, 
medical care parameters, data concerning diagnosis and disease status 
and medication details, respectively.
Results: 
The data provided detailed insights into the demographic structure 
of POAG patients. Estimated point prevalence steadily increased, 
reaching a maximum of 6.1% for women at the age of 80-84 and 
6.6% for men at the age of 85-89.
Regarding patients adherence, the percentage of filled prescriptions 
was assessed for different age-groups. The results demonstrated a 
substantial non-adherence, as 20-30% of eye drops were even not 
collected from the pharmacy. Non-adherence of prescription pick-up 
was independent of gender and age.
Conclusions: 
The unexpected high percentage of patients not collecting the 
medication at the pharmacy suggests that the overall adherence 
including those not using their collected medication as prescribed is 
much higher.
Reasons for glaucoma progression will have to take these results 
into serious consideration. The most effective strategies to increase 
patients adherence have to be worked out in the near future.
In order to confine the most endangered subgroups we will further 
investigate the influence of potential cofactors like diabetes, 
hypertension and polypharmacy using multivariate panel regression 
models that allow to adjust for gender and age.
Commercial Relationships: Stefanie Frech, None; Daniel Kreft, 
None; Niels Grabow, None; Rudolf F. Guthoff, None; 
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Prevalence of glaucoma and visual field changes in professional 
wind versus non-wind instrument players in the Philadelphia 
Orchestra
Shuai-Chun Lin, Cindy X. Zheng, Michael Waisbourd, 
Jeanne Molineaux, Lichuan Zeng, Ting Ting Zhan, 
Kamran Rahmatnejad, ARTHUR RESENDE, Anand Mantravadi, 
Lisa A. Hark, Joseph I. Markoff, George L. Spaeth, L. Jay Katz. 
Ophthalmology, Wills Eye Hospital, Wynnewood, PA.

Purpose: To compare the prevalence of glaucoma and glaucoma 
suspects in professional wind versus non-wind instrument players in 
the Philadelphia Orchestra. A secondary objective was to evaluate 
visual field changes in participants with glaucoma and glaucoma 
suspects, and correlate results with cumulative practice time.
Methods: Philadelphia Orchestra members were categorized as wind 
or non-wind instrument players. All study participants underwent 
screening eye examinations including intraocular pressure (IOP) 
using iCare tonometer (iCare, Helsinki, Finland) and fundus 
photography with the Volk Pictor Digital Retina Camera (Optomed 
Oy Ltd., Oulu, Finland). Participants with optic discs suspicious 
for glaucoma and high IOP had further evaluation for confirmation, 
including standard automated perimetry (Octopus 300, Haag-Streit 
Inc, Bern, Switzerland) and a comprehensive eye examination by a 
glaucoma specialist. The main outcome measures were the presence 
or absence of a glaucomatous optic disc and visual field mean defect.
Results: Of the 51 musicians enrolled, there were 9 (9/21, 43%) wind 
instrument players and 6 (6/30, 20%) non-wind instrument players 
diagnosed as glaucoma suspect in at least one eye (P=0.44) (Figure 
1). Twelve (12/15, 80%) musicians returned for a confirmation eye 
examination. Wind instrument players had significantly greater 
Octopus visual field mean defect scores (1.08±1.5 dB) compared to 
non-wind instrument players (-0.43±0.7 dB; P<0.001). There was a 
statistically significant association between cumulative hour playing 
wind instruments and visual field mean defect in the multivariable 
model (increase in VF MD by 0.07 dB for every 1000 hours increase 
in cumulative practicing hour, P<0.001) (Figure 2).
Conclusions: Among members of the Philadelphia Orchestra, the 
difference in prevalence of glaucoma-suspicious optic discs between 
wind and non-wind instrument players was not significant. Therefore, 
the clinical significance of the greater visual field mean defect found 
in wind instrument players, and the association between the degree of 
visual field mean defect and the cumulative practice time of playing 
wind instruments, need further investigation.
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Frequency of a diagnosis of glaucoma in individuals who 
consume coffee, tea, and/or soft drinks
Connie Wu1, Annie Wu1, Victoria Tseng2, 3, Fei Yu2, 4, Anne Coleman2, 3. 
1Ophthalmology, Warren Alpert Medical School of Brown University, 
Providence, RI; 2Stein Eye Institute, David Geffen School of 
Medicine at UCLA, Los Angeles, CA; 3Department of Epidemiology, 
Fielding School of Public Health at UCLA, Los Angeles, CA; 
4Department of Biostatistics, Fielding School of Public Health at 
UCLA, Los Angeles, CA.
Purpose: To evaluate the association between consumption of coffee, 
tea, or soft drinks and glaucoma in participants of the National Health 
and Nutrition Examination Survey (NHANES).
Methods: This retrospective cross-sectional study examined the 
association between consumption of coffee, tea, or soft drinks 
and glaucoma in 2005-2006 NHANES participants. Participants 
with optic disc photographs and FDT visual fields available in the 
2005–2006 NHANES sample were included in the study. Participants 
with the following characteristics were excluded: (1) missing optic 
disc photographs or FDT visual fields; (2) age <40 years, because 
optic disc photographs and FDT visual fields were not collected for 
participants under age 40; and (3) documented alternative explanation 
for cup-to-disc ratio (CDR) findings (dysplastic disc or marked 
anisometropia) or for a visual field defect (retinal vascular disease, 
macular degeneration, or cerebrovascular disease). The exposures 
of interest were caffeinated and decaffeinated coffee, iced tea, hot 
tea, and soft drinks. The outcome of interest was a clinical diagnosis 
of glaucoma based on the Rotterdam criteria. Logistic regression 
modeling was performed to assess the association between the 
frequency of consumption of each type of beverage and glaucoma, 
while controlling for age, body mass index, gender, ethnicity, 
smoking status, and diabetes. All estimates were weighted based on 
the multistage NHANES sampling design.
Results: Among a total of 1678 survey participants who met the 
inclusion criteria, the overall prevalence of glaucoma was 5.0% 
(n = 84) with a weighted prevalence of 3.2% (n = 2,657,336). 
The majority of participants were non-Hispanic white (n = 892; 
53.2%). There were no statistically significant associations between 
consumption of caffeinated and decaffeinated coffee, iced tea, and 
soft drinks and glaucoma. Participants who consumed at least one 
cup of caffeinated hot tea daily were 0.26 times as likely to have 
glaucoma compared to those who did not consume caffeinated hot tea 
(adjusted odds ratio [OR] = 0.26; 95% CI = 0.09, 0.72); however, no 

statistically significant association existed for decaffeinated hot tea 
and glaucoma (OR = 0.85; 95% CI = 0.23, 3.23).
Conclusions: In NHANES, participants who consumed caffeinated 
hot tea daily were less likely to have glaucoma than those who did 
not consume hot tea. Further research into this finding is warranted.
Commercial Relationships: Connie Wu, None; Annie Wu, None; 
Victoria Tseng, None; Fei Yu, None; Anne Coleman, Aerie (C), 
Alcon (C)
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A protective association of selective serotonin reuptake inhibitors 
and a harmful association of calcium channel blockers for 
primary open-angle glaucoma identified in a healthcare database 
analysis
Anthony P. Khawaja1, Thaddeus P. Dryja2, Zhongyuan Wei3, 
Dongying Song3, Haijun Tian3, Kristijan Kahler3, Wei Zheng2. 
1Glaucoma Service, Moorfields Eye Hospital, London, United 
Kingdom; 2Novartis Institutes for BioMedical Research, Cambridge, 
MA; 3Novartis Pharmaceutical Company, New Jersey, MA.
Purpose: Identifying associations between systemic medication 
use and primary open-angle glaucoma (POAG) may highlight new 
biological pathways underlying glaucoma and possibly prompt 
changes in standards of care. We aimed to identify associations 
between prescription drugs and POAG in an exploratory study of US 
insurance claims data.
Methods: We analysed patient-level data from Truven Health 
MarketScan Research databases. POAG status and drug usage were 
ascertained during a 2-year identification period and a preceding 
5-year period respectively. To reduce misclassification bias, we 
required cases to have undergone a glaucoma procedure and 
controls to have undergone cataract surgery but without a coded 
glaucoma diagnosis, procedure, or medication. We used multiple 
logistic regression models to examine associations of POAG with all 
prescription drugs and classes individually. Analyses were adjusted 
for age, sex, geographic region of residence, employment status, 
insurance plan type, and the total number of drugs prescribed. We 
applied a Bonferroni corrected threshold for statistical significance to 
account for the numerous drugs and classes tested.
Results: In total, 6272 cases and 30,650 controls were identified 
and selected. The median age was 72 years and 48% were men. We 
examined associations between POAG status and 844 generic drugs 
and 292 drugs classes, yielding a Bonferroni threshold for statistical 
significance of P < 4.4 x 10-5. Selective serotonin reuptake inhibitors 
(SSRIs) were strongly associated with a reduced risk of POAG (OR 
[95% CI] 0.70 [0.64-0.76], P = 1.0 x 10-15); the most significant drug 
in this class was citalopram (OR [95% CI] 0.66 [0.57-0.77], P = 1.2 
x 10-7). Calcium channel blockers (CCBs) were strongly associated 
with an increased risk of POAG (OR [95% CI] 1.26 [1.18-1.35], P 
= 1.8 X 10-11); the most significant drug in this class was amlodipine 
(OR [95% CI] 1.27 [1.18-1.37], P = 5.9 X 10-10).
Conclusions: We present real-world evidence for a protective 
association of SSRIs and a harmful association of CCBs for risk of 
POAG requiring a glaucoma procedure. Further research is needed to 
determine if these novel associations are due to as-yet-obscure roles 
for serotonin metabolism or calcium channels in glaucoma, or due to 
variations in the patterns for prescribing these drugs.
Commercial Relationships: Anthony P. Khawaja; 
Thaddeus P. Dryja, Novartis (E); Zhongyuan Wei, Novartis 
(E); Dongying Song, Novartis (E); Haijun Tian, Novartis (E); 
Kristijan Kahler, Novartis (E); Wei Zheng, Novartis (E)
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Retrospective analysis of baseline factors influencing the rate of 
glaucoma progression leading to an inability to drive
Sameer Trikha, Edward Bloch, Robert Petrarca, Anthimos Vlavianos, 
Avinash Kulkarni. Ophthalmology Department, King’s College 
Hospital NHS Foundation Trust, London, United Kingdom.
Purpose: Better eye mean deviation (BEMD) of ≤-14 dB carries a 
92% probability of failure when testing a glaucoma patient’s legal 
fitness to drive. We performed a retrospective, observational clinical 
study to investigate baseline characteristics and factors influencing 
the rate of progression to BEMD of ≤-14 dB within 10 years of 
baseline visual field (VF) testing.
Methods: Rate of progression (dB/yr) data were calculated using 
serial VFs from our Medisoft electronic database for 865 glaucoma 
patients, predominantly of European or Afro-Caribbean ancestry. 
Baseline mean deviation (MD) and index of multiple deprivation 
(IMD) scores were collated, as well as central corneal thickness 
(CCT), baseline intra-ocular pressure (IOP) and vertical cup-to-disc 
ratio (VCDR).
Associations between rate of progression and age, sex, ethnicity, MD, 
IMD score, CCT, IOP and VCDR were assessed using ANOVA and 
univariable and multivariable stepwise linear regression models.
Pearson’s chi-squared correlation and logistic regression models were 
used to assess the associations between baseline characteristics and 
the actual or predicted progression to loss of driving vision within 10 
years.
Results: The mean age of the cohort was 62.5 years (SD 13.7); 
45.9% were European and 42.0% Afro-Caribbean ancestry. The 
mean rate of progression was -0.351 dB/yr (95%CI: 0.321-0.382, 
SD=0.459).
In stepwise multivariable modeling, log-transformed rate of 
progression was independently associated with older age at 
presentation (β=-0.008, p<0.001), higher IMD score (β=-0.004, 
p=0.018) and MD at baseline (β=0.047, p<0.001).
Using logistic regression modeling, there was an association between 
those with predicted loss of driving vision and both MD at baseline 
(β=0.44, p<0.001) and IMD score (β=-0.023, p=0.043).
Conclusions: Faster VF progression appears to be significantly 
associated with older age at presentation, worse baseline MD and 
higher IMD (signifying a greater level of local socioeconomic 
deprivation). Both MD and IMD are also associated with an increased 
likelihood of progression to loss of driving vision within 10 years. 
These may be important variables to stratify patients at risk of 
progression and therefore help prioritize clinical resource utilization.
Commercial Relationships: Sameer Trikha, None; Edward Bloch, 
None; Robert Petrarca, None; Anthimos Vlavianos, None; 
Avinash Kulkarni, None
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Are Diabetes, Hypertension, and Obesity Associated with 
Primary Open Angle Glaucoma? A meta-analysis of 13 
population-based studies in Asia
Ching-Yu Cheng1, 2, Yih Chung Tham1, Lingam Vijaya3, 
Ningli Wang4, 5, Chenwei Pan6, Rohit C. Khanna7, Suman Thapa8, 
Mingguang He9, 10, Rupert R. Bourne11, Jost B. Jonas12. 1Ocular 
Epidemiology Research Group, Singapore Eye Research Institute, 
Singapore, Singapore; 2Ophthalmology & Visual Sciences Academic 
Clinical Program, Duke-NUS Medical School, Singapore, Singapore; 
3Medical and Vision Research Foundation, Sankara Nethralaya, 
Chennai, India; 4Beijing Tongren Eye Center, Beijing Tongren 
Hospital, Beijing, China; 5Beijing Ophthalmology and Visual Science 
Key Laboratory, Beijing, China; 6School of Public Health, Medical 
College of Soochow University, Suzhou, China; 7L. V. Prasad Eye 
Institute, Banjara Hills, Hyderabad, India; 8Nepal Glaucoma Eye 
Clinic, Tilganga Institute of Ophthalmology, Kathmandu, Nepal; 
9State Key Laboratory of Ophthalmology, Zhongshan Ophthalmic 
Center, Guangzhou, China; 10Centre for Eye Research Australia, 
Melbourne, VIC, Australia; 11Vision & Eye Research Unit, Anglia 
Ruskin University, Cambridge, United Kingdom; 12Department of 
Ophthalmology, Faculty of Clinical Medicine Mannheim, University 
of Heidelberg, Mannheim, Germany.
Purpose: Diabetes, hypertension and obesity have been postulated 
to be associated with primary open angle glaucoma (POAG). 
Nevertheless, previous studies reported largely conflicting findings. 
In this meta-analysis, we aimed to comprehensively examine the 
associations between these systemic conditions with POAG in 
Asians.
Methods: The Asian Eye Epidemiology Consortium is a network of 
population-based studies across Asia, including studies from China, 
India, Nepal, Singapore and Thailand. The diagnosis of POAG in all 
studies was defined based on the standardized International Society 
of Geographical and Epidemiological Ophthalmology criteria. 
Each study performed multivariable logistic regression, following 
a standardized analysis protocol with diabetes, hypertension 
and obesity as exposures and POAG as outcome, adjusting for 
age, gender, diabetes, hypertension and body mass index (BMI) 
accordingly. The effect estimates (odds ratio [OR]) of diabetes, 
hypertension and obesity from each study were then pooled using 
random effects meta-analysis.
Results: A total of 45,557 individuals from 13 population-based 
studies were included in this meta-analysis. Of them, the mean age 
was 58.2 ± 10.4 years, 25,091 (55.1%) were females, and 1,038 
(2.3%) had POAG. Individuals with diabetes were 1.25 times (95% 
confident interval [CI], 1.03 to 1.50; P = 0.019) likely to have 
POAG, compared to those without, after adjusting for age, gender, 
hypertension and BMI. This association was significantly only among 
individuals residing in urban and mixed areas (OR = 1.28; 95% CI; 
1.04 to 1.57; P = 0.017), but not in rural area (OR = 1.10; 95% CI; 
0.66 to 1.82; P = 0.725). On the other hand, hypertension (OR = 
1.13; 95% CI, 0.91 to 1.42; P = 0.275) and obesity (OR = 1.08; P = 
0.734, compared to those with normal BMI), were not significantly 
associated with POAG.
Conclusions: Among Asians, diabetes is associated with greater 
risk of POAG, and this effect is more prominently observed among 
individuals residing in urban area. These findings provide further 
concrete evidence on the role of diabetes on risk of POAG. We find 
no evidence of association between hypertension, obesity and POAG, 
which findings are different from those observed in the populations of 
European descent.
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Variations in body mass index and the incidence of glaucoma: the 
SUN study
Javier Moreno-Montanes1, Alejandro Fernández-Montero2, 
Alfredo Gea2, Estefania Toledo2, Laura Moreno-Galarraga2, 
Belen Alfonso-Bartolozzi1, Miguel Angel Martinez2. 1Ophthalmology, 
Clinica Universidad de Navarra., Pamplona, Spain; 2Department of 
Preventive Medicine and Public Health, Universidad de Navarra, 
Pamplona, Spain.
Purpose: Controversy exists regarding the relationship between 
glaucoma and Body Mass Index (BMI). The goal of this study is to 
determine the relationship between glaucoma incidence and basal 
BMI or BMI changes in a cohort of participants taken from a dataset 
called the Seguimiento Universidad de Navarra (SUN study).
Methods: In this prospective and dynamic cohort, 16 827 
participants initially free of glaucoma were included. The total 
follow-up period of the SUN study spans more than 14 years (divided 
in 7 periods of 2 years each). Participants answered a questionnaire 
biennially, resulting in 7 possible periods of biennial follow-up. Each 
period was analysed using repeated measurements. Information on 
BMI and glaucoma was assessed in each follow up questionnaire, and 
changes in BMI were always confirmed to be previous to the reported 
date of glaucoma within each of the seven follow-up periods. To 
study the change in BMI, we stratified into 3 categories: Participants 
earning more than 3 BMI units, participants losing more than 3 
BMI units, and participants whose weight variation was between 
+3 or -3 BMI units. This last category was used as the reference 
category. The number of person-years was 43 551. The outcome 
was the incidence of self-reported glaucoma. The statistical analysis 
was performed using a multivariable adjusted Hazard-Ratio (HR) 
and a 95% Confidence Interval (CI) across three categories, using a 
time-dependent Cox regression analysis multivariable model (STATA 
12.0). The self-reported diagnosis of glaucoma was validated in a 
sub-sample.
Results: During 14 years of follow-up, 187 new cases of glaucoma 
were identified. The incidence of glaucoma was not related to the 
basal BMI: obesity (BMI>30) [HR 1.05 (95% CI: 0.58-1.92); p=0.86] 
nor low BMI (BMI<18.5) [HR 0.63 (95% CI: 0.15-2.64); p=0.53]. 
Furthermore, a BMI increase of more than 3 units was not related to 
the new glaucoma cases [HR 0.77 (95% CI: 0.24-2.49); p=0.67]. In 
contrast, a BMI decrease of more than 3 units was found to be related 
to glaucoma incidence [HR 2.90 (95% CI: 1.33-6.34); p=0.008].
Conclusions: Our results suggest that the incidence of glaucoma is 
not related to the basal BMI or to an increase in BMI. However, the 
study found an association between a large decrease in BMI and new 
cases of glaucoma.
Commercial Relationships: Javier Moreno-Montanes; 
Alejandro Fernández-Montero, None; Alfredo Gea, None; 
Estefania Toledo, None; Laura Moreno-Galarraga, None; 
Belen Alfonso-Bartolozzi, None; Miguel Angel Martinez, None
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Association between Open-Angle Glaucoma and 
Hypothyroidism: A Meta-Analysis
Hyoung Won Bae, Eun Min Kang, Gong Je Seong, Chan Yun Kim. 
Department of Ophthalmology, Yonsei University College of 
Medicine, Seoul, Korea (the Republic of).
Purpose: To evaluate whether a significant association exists 
between hypothyroidism and open-angle glaucoma (OAG) by 
performing a meta-analysis of previous studies.
Methods: A comprehensive search for articels published before 
31 December 2015 was performed using PubMed, Embase, and 
reference lists. The pooled odds ratio (OR) was calculated using the 
fixed-and random-effects models. Subgroup analysises were also 
conducted, and publication bias was assessed using a funnel plot and 
Egger’s regression test.
Results: In total, 8 studies with 353,461 indivisuals met the inclusion 
criteria. The pooled OR of four population - based studies was 1.26 
(95% CI: 0.83–1.92) using the random-effects model. No significant 
association was also identified in a meta-analysis of three hospital – 
based studies using random – effects model, which showed a pooled 
OR of 2.02 (95% CI: 0.76–5.41). For subgroup analyses, using the 
random-effects model, the pooled OR for untreated hypothyroidism 
and treated hypothyroidism were 1.05 (95% CI: 0.62–1.79) and 1.23 
(95% CI: 0.82–1.83), respectively. No publication bias was detected 
in either analysis.
Conclusions: The present meta-analysis showed a lack of an 
association between hypothyroidism and OAG. We also found that 
the development of OAG was not affected by either untreated or 
treated hypothyroidism.
Commercial Relationships: Hyoung Won Bae, None;  
Eun Min Kang, None; Gong Je Seong, None;  
Chan Yun Kim, None
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Relationship between renal function and disc hemorrhage
Jae Yeun Lee, Ko Un Shin, Joon Mo Kim. Department of 
Ophthalmology, Kangbuk Samsung Hospital, Seoul, Korea  
(the Republic of).
Purpose: To investigate the relationship between renal function and 
disc hemorrhage(DH) in South Korean population.
Methods: This retrospective cross-sectional study included subjects 
who underwent screening at Kangbuk Samsung Hospital Health 
Screening Center between August 2012 and July 2013.
Subjects underwent a physical examination and provided samples 
for laboratory analysis for renal function. The estimated glomerular 
filtration rate (eGFR) was calculated from serum creatinine 
concentrations using the Modification of Diet in Renal Disease 
equation. All fundus photographs were first reviewed by two 
ophthalmologists and then by two glaucoma specialists and one retina 
specialist to determine the presence of DHs.
Results: Fundus photographs were available for 164,029/168,044 
(97.61%) subjects 20 years and older. The prevalence of DH was 
226/164,029 (0.14%; 95% confidence interval, 0.12 to 0.16) per 
subject. DH group had a higher male preponderance, older and a 
higher IOP, higher blood pressure, higher pulse pressure, higher 
fasting blood glucose, higher HbA1c, higher serum creatinine, higher 
total cholesterol, higher LDL cholesterol and lower eGFR than non-
DH group.
In multiple logistic regression models were adjusted by age, 
sex, intraocular pressure, systolic blood pressure, diastolic blood 
pressure, pulse pressure, fasting blood glucose, Hemoglobin A1c, 
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total cholesterol, LDL cholesterol, diabetes mellitus, hypertension, 
hyperlipidemia.
Then lower eGFR (<90 ml/min/1.73 m2) was significantly associated 
with DH (aOR, 1.43; 95% CI, 1.06-1.94). After controlling for 
confounders, there was a significant trend between decreased eGFR 
and the prevalence of DH (p for trend = 0.005, logistic regression 
analysis).
Conclusions: Our results suggest that low eGFR levels are 
independently associated with development of DH.
Commercial Relationships: Jae Yeun Lee, None; Ko Un Shin, 
None; Joon Mo Kim, None
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Association between glaucoma risk factors and posterior vitreous 
detachment
Elizabeth Y. Lee, Sharnjit Bains, Enitan Sogbesan. Department of 
Surgery, Ophthalmology, McMaster University, Hamilton, ON, 
Canada.
Purpose: Recent data suggests that vitreous gel integrity is critical 
in maintaining oxygen tension and may play a role in glaucoma 
pathogenesis. Additionally, the risk of developing glaucoma increases 
with age. This study aims to test the hypothesis that the presence 
of posterior vitreous detachment (PVD), an age-related eye disease 
surrogate with its degenerative changes in the gel, support and effect 
on the optic nerve head, would result in higher glaucoma risk.
Methods: Retrospective chart review from 2011-2015 was conducted 
at St. Joseph’s Healthcare Hamilton glaucoma clinic (n=5,965). 
Those with narrow angles, visual acuity less than 20/200 and age 
greater than 40 were excluded. PVD/glaucoma diagnosis were based 
on standard definitions and diagnostic criteria. Data of 282 eyes were 
abstracted from 238 charts. Four groups were identified: PVD only 
(n=83), PVD/glaucoma (n=82), glaucoma only (n=73) and control 
(n=44). Intraocular pressure (IOP) and cup-to-disc ratio (CDR) were 
used as glaucoma risk measures. SPSS Software v20 analysis was 
completed to compare glaucoma risk factors between groups.
Results: Comparison of mean IOP between glaucoma only 
(18.26±5.29) and PVD/glaucoma (19.60±6.65) groups showed 
no significant difference (p=0.189). PVD/glaucoma group 
had significantly higher IOP compared to the PVD only group 
(15.92±2.97, p<0.001). There was no significance difference between 
mean IOP of control (16.18±3.41) and PVD only groups (p=0.420). 
The mean CDR difference between glaucoma only (0.72±0.15) and 
PVD/glaucoma (0.67±0.20) groups was also insignificant (p=0.189). 
The CDR was also significantly higher in PVD/glaucoma group 
compared to PVD only group (0.42±0.17, p<0.001). The control 
(0.39±0.17) and PVD only groups did not have significantly different 
CDR (p=0.420).
Conclusions: Diagnosis of glaucoma in PVD eyes resulted in higher 
mean IOP and CDR values as expected. Presence of PVD was not 
related to higher risk in glaucoma eyes. Eyes with only PVD did not 
have higher glaucoma risk than control eyes. As a result, no clinical 
correlation was found between the presence of PVD and glaucoma 
risk. However, limitations were identified in the chart review method 
and a future prospective study will be more suitable in determining 
the relationship.
Commercial Relationships: Elizabeth Y. Lee, None; 
Sharnjit Bains, None; Enitan Sogbesan, None
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Quantifying Factors Related to Severe Vision Loss in African 
Americans with Primary Open-Angle Glaucoma
Allison Rhodes1, Qi J. Cui1, Maxwell Pistilli2, Ebenezer Daniel2, 
PRITHVI SANKAR1, Eydie G. Miller-Ellis1, Victoria Addis1, 
Amanda Lehman1, Maureen G. Maguire2, Joan M. O’Brien1. 
1Department of Ophthalmology, University of Pennsylvania, Scheie 
Eye Institute, Philadelphia, PA; 2Department of Ophthalmology, 
University of Pennsylvania, Center for Preventive Ophthalmology 
and Biostatistics, Philadelphia, PA.
Purpose: Primary open-angle glaucoma (POAG) is particularly 
prevalent in individuals of African American descent; the phenotypic 
severity of POAG is greater, with the disease resulting in higher 
rates of blindness compared to other ethnic groups. The purpose of 
this study was to quantify the causes of severe vision loss (SVL) in a 
large African American cohort.
Methods: An electronic chart review was conducted on subjects 
enrolled in the Primary Open-Angle African American Glaucoma 
Genetics (POAAGG) study. Subjects with a diagnosis of POAG and 
SVL (defined as VA≤20/200) in one or both eyes were included. 
Demographic data, ocular and medical history, and cause(s) of SVL 
were assessed.
Results: Eighty-nine subjects, 50 female and 39 male, were 
identified. Average age was 74.4±11.8yrs (mean±SD). For 52 
subjects (58%) SVL was due solely to POAG, and for 37 subjects 
(42%) SVL in one or both eyes was due to other causes including 
corneal scarring/edema, retinal detachment, central and branch vein 
occlusion, age-related macular degeneration, cystoid macular edema, 
optic neuropathy, neovascular glaucoma, and trauma (all developed 
after POAG diagnosis) (Table 1). Eyes with SVL from POAG had 
thinner corneas (512.8μm vs. 539.1μm; p=0.01) and larger cup-to-
disc ratios (0.92 vs. 0.75; p=0.002) compared to eyes with SVL from 
other causes (Table 2). Subjects with SVL from POAG underwent 
more glaucoma surgeries (1.1 vs. 0.3; p<0.001) and similar numbers 
of laser procedures (0.7 vs. 0.6; p=0.68) (Table 1). While subjects 
with SVL from other causes trended towards a higher prevalence 
of systemic illnesses such as HTN, DM, TIA and CVA, differences 
were not significant (p=0.07-0.63) (Table 1). In those with SVL from 
POAG, the group with bilateral (N=15) versus unilateral SVL (N=37) 
trended towards older age (76.9 vs. 73.1yrs) and male gender (53 
vs. 41%), and completed fewer visits since 2012 (58.7 vs. 64.1%). 
However, none of these differences were statistically significant 
(p>0.30), which may be due to the small sample sizes, but a lack of 
association cannot be disproven.
Conclusions: In an African American POAG cohort with SVL in one 
or both eyes, approximately half of subjects experienced SVL not 
related to POAG, often due to conditions associated with systemic 
illnesses. Diagnosis and treatment of ocular and systemic disease 
other than POAG is important in managing POAG patients.
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Racial Differences in the Effect of Hormone Therapy on Incident 
Open-Angle Glaucoma
Thasarat S. Vajaranant1, Roberta Ray9, Louis R. Pasquale2, 
Pauline M. Maki5, Julie A. Mares3, Robert Ritch4, Emily W. Gower7, 
Mary N. Haan6, Rebecca D. Jackson8. 1Ophthalmology and 
Visual Sciences, University of Illinois at Chicago, Chicago, 
IL; 2Department of Ophthalmology, Harvard Medical School, 
Boston, MA; 3Department of Ophthalmology and Visual Sciences, 
University of Wisconsin, Madison, WI; 4The New York Eye and Ear 
Infirmary of Mount Sinai, New York, NY; 5Pshychiatry, University 
of Illinois at Chicago, Chicago, IL; 6Department of Epidemiology 
and Biostatistics, University of California at San Franscisco, 
San Francisco, CA; 7Gillings School of Global Public Health, 
University of North Carolina at Chapel Hill, Chapel Hill Chapel 
Hill, NC; 8Center for Clinical and Translational Research, Ohio 
State University, Columbus, OH; 9Women’s Health Initiative Central 
Cooridinating Center, Seattle, WA.
Purpose: In an observational study, hormone therapy (HT) 
containing estrogen, but not a combination of estrogen and 
progesterone, decreased the risk of primary open-angle glaucoma. As 
there has been no randomized trial designed to assess the effect of HT 
on OAG, we conducted a secondary analysis of a large, randomized, 
placebo-controlled trial to test if HT decreased the risk of open-angle 
glaucoma (OAG), and if the risk reduction varied by race.
Methods: We analyzed a Medicare-linked database from 25,535 
women in the Women’s Health Initiative Hormone Trial (1993 
through 2014). The women without a uterus were randomized to 
receive either oral conjugated equine estrogens (CEE 0.625mg/day) 
or placebo; women with a uterus were randomized to receive oral 
CEE and medroxyprogesterone acetate (CEE 0.625mg/day+MPA 
2.5mg/day) or placebo. We excluded women 1) who enrolled in 
Medicare after the trial concluded, 2) lacked eye examinations during 
a 4-year look-back period of continuous Medicare enrollment, or 3) 
had prevalent OAG (≥1 OAG-related codes during the look-back 
period). We used cox proportional hazards models to calculate hazard 
ratios (HR), considering possible confounders (age, race, age at 
menopause, diabetes, hypertension, alcohol intake, smoking, and 
body mass index). Effect modification by race was further tested.
Results: Final analysis included 8,102 women (mean 
age=68.5±4.8years). The incidence of OAG was 10.7% (mean 
follow-up=13.2±5.3years; mean HT duration=6.0±1.8years). 
Women included in the analysis were older, more likely to be white 
or hypertensive, and less likely to be smokers, compared to those 
excluded. Increased age (p-trend=0.005) and African-American race 
(HR 2.46, 95%CI=2.00 to 3.02; white as a reference) were significant 
risk factors for incident OAG. We found no overall benefit of HT in 
reducing incident OAG (HR 1.00, 95%CI=0.81 to 1.23 in CEE trial, 
and HR 0.95, 95%CI=0.80 to 1.13 in CEE+MPA trial). However, 
a borderline risk reduction was demonstrated among African-
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American women treated with CEE (HR 0.61, 95% CI=0.37 to 1.01, 
p-interaction=0.06), but not CEE+MPA (HR 0.75, 95%CI=0.40 to 
1.43, p-interaction=0.52), compared to placebo.
Conclusions: Our analysis suggests that HT containing estrogen, 
but not a combination of estrogen and progesterone, may reduce 
the risk of incident OAG among African-American women. Further 
investigation is needed.
Commercial Relationships: Thasarat S. Vajaranant, 
None; Roberta Ray, None; Louis R. Pasquale, None; 
Pauline M. Maki, None; Julie A. Mares, None; Robert Ritch, 
None; Emily W. Gower, None; Mary N. Haan, None; 
Rebecca D. Jackson, None
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Racial Differences in Optic Nerve Anatomy Among Patients with 
a Normal Retinal Nerve Fiber Layer Thickness
Wyatt Messenger, Mark Dikopf, Mohsin Ali, Ahmad A. Aref. 
Ophthalmology, University of Illinois at Chicago, Chicago, IL.
Purpose: Anatomical differences in optic nerve anatomy among 
races have been described. However, it is unclear whether these 
differences in optic nerve morphology persist in eyes without retinal 
nerve fiber layer (RNFL) thinning as determined by optical coherence 
tomography (OCT). We performed a retrospective, observational 
study to evaluate racial differences in patients referred for glaucoma 
suspicion with a normal RNFL on OCT.
Methods: Demographic characteristics, optic nerve anatomy, and 
glaucoma status were analyzed in African-American, Caucasian, and 
Hispanic patients undergoing screening for RNFL thinning with a 
Cirrus spectral domain-OCT in the setting of suspected open angle 
glaucoma. Between October 2014 and October 2015, a total of 433 
eyes were screened in a single center. Exclusion criteria included age 
less than 18 years; anatomically narrow angles; ocular hypertension; 
no self-identified race; an OCT signal strength less than 6; and having 
thinning of any quadrant on the RNFL layer on OCT. In all, 147 eyes 
(95 patients) were included in the study with an over-representation 
of African Americans (46 patients, 68 eyes) and Hispanics (35 
patients, 57 eyes) compared to Caucasians (14 patients, 23 eyes). 
Categorical variables were analyzed with a chi-square test and 
continuous variables were analyzed with ANOVA.
Results: In our study, there was no statistical difference between 
proportion of females (p=0.33) or percentage of eyes with RNFL 
thinning in the contralateral eye (p=0.40) However, Hispanics were 
significantly more likely to be younger (p<0.001). There was no 
significant difference between RNFL symmetry (p=0.82), rim area 
(p=0.66), disc area (p=0.41), cup-to-disc ratio (p=0.32), cup volume 
(p=0.48), vertical disc volume (p=0.29), superior rim thickness 
(p=0.17), or temporal rim thickness (p=0.17). Caucasians were 
significantly more likely to have a thinner average RNFL (p<0.03). 
Specifically, Caucasians had a significantly thinner RNFL in the nasal 
(p=0.04) and inferior (p=0.001) quadrants. Finally, there was no 
difference between races in the percentage of patients diagnosed with 
glaucoma (p=0.25).
Conclusions: Racial differences are important to consider when 
screening for glaucoma. Our data suggest that screening may 
underestimate RNFL thinning in African-American and Hispanic 
populations, specifically in the nasal and inferior quadrants.
Commercial Relationships: Wyatt Messenger, None; 
Mark Dikopf, None; Mohsin Ali, None; Ahmad A. Aref, None
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Exfoliation syndrome impacts risk and mortality of chronic 
obstructive pulmonary disease (COPD): Utah Project on 
Exfoliation Syndrome (UPEXS)
Ashlie A. Bernhisel1, Barbara Wirostko1, R. R. Allingham2, 
Robert Ritch3, Karen Curtin4, Jathine Wong4. 1Ophthalmology, Moran 
Eye Center, University of Utah, Salt Lake City, UT; 2Ophthalmology, 
Duke University, Durham, SC; 3Ophthalmology, Einhorn Clinical 
Research Center, New York Eye and Ear Infirmary of Mount Sinai, 
New York City, NY; 4Epidemiology, Department of Medicine and 
Huntsman Cancer Institute, University of Utah, Salt Lake City, UT.
Purpose: Exfoliation syndrome (XFS) is a disorder of elastin 
metabolism that is characterized by accumulation of fibrillar, 
extracellular material and is associated with the LOXL1 locus. 
LOXL1 knockout mice develop emphysematous changes (Liu et al 
2004). Since patients with COPD have increased elastin degradation 
we examined the impact of XFS on patients developing COPD and 
their survival.
Methods: Retrospective, cross-sectional design using the University 
of Utah Health Care System database of patients ≥ age 40 seen 
between 1996-2014. Clinical Modification (ICD-9) diagnosis and 
Current Procedural Terminology (CPT) codes were used to identify 
subjects with a history of XFS or COPD. We identified 3,099 with 
XFS, 23,550 with COPD, and 165 with XFS and COPD. Controls 
were matched to patients 5:1 on age and sex. Conditional logistic 
regression, including body mass index categories and ever/never 
smoked as covariates, was performed. Models with and without 
a multiplicative interaction term of XFS and smoking status were 
examined. A case–case comparison within XFS patients determined 
if the risk of COPD differed between smokers and nonsmokers. Log-
rank test was used for survival analysis.
Results: XFS was associated with a 24% increased risk of having 
a diagnosis of COPD after adjusting for all variables (OR=1.24, 
95%CI 1.02-1.50; p=0.03). The addition of an interaction term of 
smoking and XFS did not improve model fit according to a likelihood 
ratio test. Smoking conferred a ~5-fold increased risk of COPD 
independent of the main effect of XFS. In a case-case comparison 
of XFS patients, the risk of COPD in XFS patients who smoked was 
6.3-fold greater than in nonsmoking XFS patients. Using a Mantel-
Haenszel chi-square test, COPD patients with XFS were significantly 
more likely to be alive at last follow up if they had COPD and XFS 
compared with COPD patients with no XFS history (61.2% vs 
54.7%). This was supported with a COPD survival curve (Fig 1).
Conclusions: XFS patients are at an increased risk of developing 
COPD compared to their respective controls. Similarly, XFS 
smokers are at an increased risk of COPD versus non XFS smokers. 
Interestingly, XFS patients with COPD appear to live longer than non 
XFS COPD patients. Additional research is needed to determine if the 
etiology of XFS and COPD are related, and how tobacco exposure 
modulates this relationship.
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Risk of inguinal hernia (IH) is increased in male patients with 
exfoliation syndrome: The Utah Project on Exfoliation Syndrome 
(UPEXS)
Brian Besch1, R. R. Allingham2, Jathine Wong3, Karen Curtin3, 
Robert Ritch5, Barbara M. Wirostko4. 1University of Utah School 
of Medicine, Salt Lake City, UT; 2Duke University Medical Center, 
Durham, NC; 3Department of Medicine and Huntsman Cancer 
Institute, Salt Lake City, UT; 4Moran Eye Center, University of Utah, 
Salt Lake City, UT; 5Einhorn Clinical Research Center, New York 
Eye and Ear Infirmary of Mount Sinai, New York, NY.
Purpose: Exfoliation syndrome (XFS) is a complex, inherited 
disorder of extracellular matrix (ECM) metabolism characterized 
by an accumulation of fibrillary material in many tissues. XFS has a 
strong genetic association with the LOXL1 locus. LOXL1 is widely 
expressed in connective tissues containing elastin, and integral to 
elastin synthesis. XFS appears to be associated with dysregulated 
connective tissue repair and may contribute to progressive weakening 
and tissue failure, recently reported in pelvic organ prolapse (POP) 
(Wirostko et al Jama, 2016). We addressed the hypothesis that XFS 

may similarly increase susceptibility to a similar condition, IH, in 
male patients in the Utah Population Database (UPD).
Methods: International Classification of Diseases, 9th Revision (ICD-
9) diagnosis and Current Procedural Terminology (CPT) codes in 
medical records linked to the UPD were used to identify subjects in a 
large healthcare system with a diagnosis of XFS (365.52 and 366.11) 
and/or IH (ICD9: 17.1, 53.0-53.1, 550; CPT: 49505, 49507, 49520-
21, 49525, 49650-51). Unconditional logistic regression models 
adjusted for age, race/ethnicity, BMI, and smoking status estimated 
the risk of XFS in males age > 40 on 1/1/1996 (when electronic 
records became available) with an IH diagnosis compared to 5:1 age-
matched controls using a cross-sectional approach.
Results: Of 2,419 male patients identified with IH (385 direct 
inguinal, 454 indirect inguinal, and 1580 undetermined inguinal 
hernia), 27 patients had an XFS diagnosis. Of 12,092 controls, 60 
subjects had an XFS diagnosis. Subjects with indirect inguinal hernia 
had a 3.35-fold risk for an XFS diagnosis compared with controls 
(95%CI=1.04-10.80, p<0.04). The risk of IH in all subjects was 
2.23-fold for patients with an XFS diagnosis (95%CI=1.39-3.76, 
p=0.001) compared to those without an XFS diagnosis. There was no 
association with XFS and direct inguinal hernia.
Conclusions: An XFS diagnosis appears to increase risk for IH in 
men in this UPEXS study. We previously reported that XFS increases 
risk of POP in women, another systemic connective tissue disorder. 
Risk for both of these conditions may be secondary to altered ECM 
and elastin metabolism. Further work is needed to better understand 
the pathophysiology of these diseases and to determine the 
contributions made by genetic, environmental, and molecular factors 
related to XFS.
Commercial Relationships: Brian Besch, None; R. R. Allingham, 
None; Jathine Wong, None; Karen Curtin, None; Robert Ritch, 
None; Barbara M. Wirostko, None
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Relationship between Glomerular filtration rate and Primary 
Open-Angle Glaucoma: the Singapore Chinese Eye Study
Yih Chung Tham1, Charumathi Sabanayagam1, 2, Tin Aung3, 2, 
Tien Wong2, Ching-Yu Cheng1, 2. 1Ocular Epidemiology, Singapore 
Eye Research Institute, Singapore, Singapore; 2Duke-NUS Medical 
School, Singapore, Singapore; 3Singapore Eye Research Institute, 
Singapore National Eye Centre, Singapore, Singapore.
Purpose: Systemic microvascular dysfunction has been suggested 
to contribute to the development of primary open-angle glaucoma 
(POAG). Impaired renal function is an indicator of systemic 
microvascular damage. However, the relationship between renal 
function and POAG is not well understood. In this study, we aimed 
to investigate the relationship between estimated glomerular filtration 
rate (eGFR) and POAG in an adult chinese population.
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Methods: Participants of the Singapore Chinese Eye study 
underwent standardised ocular and systemic examinations. eGFR 
was measured from serum creatinine and quantified in units of ml/
min/1.73m2. POAG was diagnosed using the International Society of 
Gepgraphic and Epidemiological Ophthalmology classification. The 
association between eGFR and POAG was evaluated using logistic 
regression models. Generalised estimating equation models were 
used to account for correlation between both eyes.
Results: A total of 3,191 chinese adults aged 40 to 80 from the 
Singapore Chinese Eye Study were included in this study. Of which, 
55 subjects (78 eyes) had POAG. After adjusting for age, gender, 
hypertension, diabetes, body mass index, total cholesterol level and 
intraocular pressure, lower eGFR (per 10 ml/min/1.73m2 decrease) 
was independently associated with POAG (odds ratio [OR]= 1.18; 
95% confidence interval [CI]= 1.01 to 1.37; P=0.033). Further 
stratification of eGFR levels showed that, individuals with normal 
level of eGFR levels (≥90 ml/min/1.73m2) were 4.97 times (95% CI, 
1.49 to 16.59; P=0.009) likely to have POAG, compared to those 
with low levels of eGFR levels (<45 ml/min/1.73m2). The significant 
association between lower eGFR and POAG was observed among 
diabetics (OR = 1.36; 95% CI, 1.13 to 1.63; P=0.001) but not in non-
diabetic individuals (OR = 1.03, P=0.772).
Conclusions: Our population-based study in Chinese adults showed 
that lower levels of eGFR which is indicative of poorer kidney 
function, was independently associated with POAG. This finding 
potentianlly suggests that targetted glaucoma screening among 
individuals with kidney disease is important.
Commercial Relationships: Yih Chung Tham, None; 
Charumathi Sabanayagam, None; Tin Aung, None; Tien Wong, 
None; Ching-Yu Cheng, None

Program Number: 3723 Poster Board Number: B0503
Presentation Time: 3:45 PM–5:30 PM
Association between normal tension glaucoma and allergic 
rhinitis in Korean population based study
Areum Jeong, Min Sagong, JunHyuk Son, Junyeop Lee, 
EunYoung Cho, Heejun Kim, Sooncheol Cha. Ophthalmology, 
Yeungnam university hospital, Daegu, Korea (the Republic of).
Purpose: Allergic rhinitis (AR) is considered as a heterogeneous 
disease with a multifactorial pathophysiology. AR shares some 
pathophysiologic factors, such as altered immunity, vascular 
dysregulation and autonomic dysfunction, with normal tension 
glaucoma (NTG). We investigated the relationship between NTG 
and AR in a population-based setting, the Korea National Health and 
Nutrition Exam Survey (KNHANES).
Methods: This retrospective, population-based, cross-sectional 
study used KNHANES (2010-2012) database comprised of 23,379 
individuals. A total of 8,614 eligible participants 40 years of age or 
older (604 subjects with NTG and 8,010 in the control) completed a 
comprehensive questionnaire and underwent ophthalmic examination 
required for diagnosis of NTG including Goldmann applanation 
tonometry, fundus photography and FDT perimetry, and an interview 
regarding nasal symptoms. The AR was defined using only 4 
subjective symptoms (sneezing, rhinorrhea, nasal obstruction, and 
nasal itching) lasting for more than 1 month regardless of a common 
cold in the last 12 months. Chi-square test and multivariate logistic 
regression analysis were used to compare the proportion of prior AR 
and to determine factors affecting the risk of NTG.
Results: The prevalence of AR in NTG patients was 29.1%, which 
showed significantly higher than that in the control group (29.1% 
versus 25.0%; p = 0.023). There were significant associations 
between NTG and AR (OR=1.34; 95% CI=1.12-1.62; p=0.002), 
even after adjusting for potential confounders (age, sex, diabetes, 

hypertension, family number, quartile of household income, eating-
out frequency, smoking status). In particular, subjects aged 60~69, 
70~79 years and male subjects had significantly higher OR for prior 
AR among NTG patients compared with control (OR=1.62; 95% 
CI=1.16-2.26; p=0.005, OR=1.52; 95% CI=1.06-2.18; p=0.024, 
OR=1.42; 95% CI=1.10-1.83; p=0.007).
Conclusions: This study showed a significant association between 
NTG and AR, especially in aged 60 or older male patients and 
suggest that some causative factors for AR may play a role in the 
pathogenesis of NTG. Thus, we recommend that ophthalmologist and 
AR patients pay special attention to this potential risk.
Commercial Relationships: Areum Jeong, None; Min Sagong, 
None; JunHyuk Son, None; Junyeop Lee, None; EunYoung Cho, 
None; Heejun Kim, None; Sooncheol Cha, None
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Presentation Time: 3:45 PM–5:30 PM
The Ocular Hypertension Treatment Study Calculator in an 
African American Population
PRITHVI SANKAR, Qi J. Cui, Carly Breen, Frank Woo, 
Fred Vilson, Alexis Williams, Dionne May, Athena Petrides, 
Roy Lee, Eydie G. Miller-Ellis, Amanda Lehman, Victoria Addis, 
Joan M. O’Brien. Scheie Eye Institute, Philadelphia, PA.
Purpose: The Ocular Hypertension Treatment Study (OHTS) 
developed a widely available calculator to ascertain an individual’s 
five-year risk of developing primary open-angle glaucoma (POAG). 
The purpose of this study was to determine whether the OHTS 
calculator can be applied to an exclusively African American 
population.
Methods: An electronic chart review was conducted on patients 
in the Primary Open-Angle African American Glaucoma Genetics 
(POAAGG) study. Glaucoma suspects with ocular hypertension in 
one or both eyes with more than five years of follow-up within the 
POAAGG study (funded April 2014) were considered for inclusion. 
Age, sex, central corneal thickness, highest tonometry reading, visual 
field data, and optic nerve data were obtained.
Results: Nine subjects, five female and four male, were studied as 
an initial pilot. Average age was 67.1 ± 9.0 years (mean ± standard 
deviation). Four of the nine subjects converted to POAG within the 
five-year timeline. Of the four who converted, one had an estimated 
risk of ≥ 33% and converted after one month; two had a risk score 
of 20% and converted after three months; and one had a risk of 15% 
and converted after 51 months. Average time for conversion to a 
diagnosis of POAG was 14.5 ± 24.4 months. Of the five subjects 
who did not convert to POAG within the five-year timeline, the risk 
calculator score ranged between 10-20%.
Conclusions: The OHTS calculator risk assessment varied for 
African American subjects who converted to glaucoma and 
overlapped for subjects who did not convert within the five-year 
timeline. This analysis will be expanded to include more POAAGG 
subjects and other African American subjects outside of the 
POAAGG study.
Commercial Relationships: PRITHVI SANKAR, None; Qi J. Cui, 
None; Carly Breen, None; Frank Woo, None; Fred Vilson, None; 
Alexis Williams, None; Dionne May, None; Athena Petrides, 
None; Roy Lee, None; Eydie G. Miller-Ellis, None; 
Amanda Lehman, None; Victoria Addis, None; Joan M. O'Brien, 
None
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Barriers to medication compliance in an urban underserved 
population
Avni Badami, Kathryn Kosteva, Marissa Fiorello, Babak Eliassi-Rad, 
Manishi Desai. Ophthalmology, Boston Medical Center, Boston, MA.
Purpose: Despite the availability of multiple minimally invasive 
surgical options and laser treatments, topical medications remain a 
mainstay of glaucoma treatment. In absence of proper medication 
compliance, patients may need to undergo invasive surgical 
procedures which are not without risk. The first step to medication 
compliance is medication availability and we often find on follow 
up visits that patients are not obtaining medications for various 
reasons. This study was performed to assess whether medication 
refills prescribed are reaching the pharmacy, and more importantly, if 
patients are obtaining these medications. We aim to detect common 
workflow problems applicable to any major eye practice in order to 
improve medication compliance.
Methods: Prescription refills are requested through telephone 
messages, which are then transcribed onto a paper refill request form 
and then electronically prescribed by a physician. With institutional 
review board approval, for a period of one week, all prescription 
refill requests were recorded and pharmacies were contacted the week 
and month following prescription refill requests to determine if the 
requested medications were received. The data were retrospectively 
reviewed.
Results: In the study period, 66 subjects requested 84 medications. 
Of the 84 medications requested, 47 (55.9%) medications were 
picked up by the subject and 25 (29.8%) of requested medications 
were filled by the pharmacy but never picked up. 6 (12.8%) of 
the requested medications were not available due pending prior 
authorizations, 4 (4.8%) of the requested medications were denied 
by insurance, and 4 (2.4%) of requested medications were previously 
discontinued by the physician and inappropriately requested.
Conclusions: A majority of glaucoma medication refills requested 
are received within a month of the request; however a large 
number of requested medications are filled by the pharmacy but 
never picked up. This study provides insight to the first barrier to 
medication compliance: receiving the medication. Transportation 
issues and medication cost are potential issues which may account 
for prescriptions that are not received. Further studies are needed 
to implement improvement measures to increase the number of 
medications received by patients and increase compliance.
Commercial Relationships: Avni Badami, None; 
Kathryn Kosteva, None; Marissa Fiorello, None;  
Babak Eliassi-Rad, None; Manishi Desai, None

Program Number: 3726 Poster Board Number: B0506
Presentation Time: 3:45 PM–5:30 PM
Lower levels of adherence to topical glaucoma medications are 
associated with increased risk of visual field progression
Donald S. Fong1, Michael Batech2, Cynthia Mattox5, Tiffany Luong2, 
Jennifer Jimenez3, Joanna Campbell4, Hitesh Chandwani4. 
1Ophthalmology, Kaiser Permanente Southern California, Baldwin 
Park, CA; 2Research & Evaluation, Southern California Permanente 
Medical Group, Pasadena, CA; 3Research & Evaluation, Southern 
California Permanente Medical Group, Santa Fe Springs, CA; 
4Allergan, plc., Irvine, CA; 5Ophthalmology, Tufts University School 
of Medicine, Boston, MA.
Purpose: To determine the effect of glaucoma medication adherence 
on visual field (VF) progression among newly diagnosed glaucoma 
patients taking intraocular pressure-lowering medication.
Methods: Medication utilization and visual field data were assessed 
for patients with newly diagnosed glaucoma who filled a prescription 
within 90 days of diagnosis in 2001-2011. Pharmacy dispensary 
records were used to determine the medication proportion of days 
covered (PDC) in the year prior to each visual field, and averaged 
over the patient’s entire length of follow-up. Adherence was 
classified as low (0<PDC<20%), medium (20%≤PDC<80%), or high 
(80%≤PDC≤100%). Visual field data (mean deviation [MD]) were 
collected from Humphrey Visual Field machines and progression 
was defined as ≥ 3 dB loss from baseline. Multivariable analysis of 
probability of progression included covariates measuring age, sex, 
race/ethnicity, baseline severity, and history of stroke or diabetic 
retinopathy.
Results: 9,514 patients met study criteria; mean age was 66.3 years 
(SD = 10.8), 53.2% were male, and 30.7% White, non-Hispanic. At 
baseline, 38% patients had mild glaucoma (-2<MD < 2 dB); 40% 
moderate glaucoma (-6<MD≤ -2 dB), and 15% severe glaucoma 
(-12<MD ≤-6 dB). Patients with moderate to severe disease severity 
had greater risk of progression during follow-up (RR=1.15 and 
1.47, p<0.001). At the end of follow-up, 8.4% of patients had low 
medication adherence, 44% moderate, and 48% high adherence. 
Among patients with high adherence, 31% of patients progressed, 
compared with 34% among patients with low or moderate adherence 
(p<0.001). After multivariable adjustment, low and moderate 
adherence remained significantly associated with VF progression 
(low, HR: 1.45, 95% CI: 1.22-1.73; moderate, HR: 1.35, 95% 
CI: 1.18-1.55) compared with patients with high adherence. The 
difference in progression between low and moderate adherers was not 
significant.
Conclusions: In this study, patients with low or moderate medication 
adherence had a greater likelihood of VF progression than patients 
with high medication adherence (PDC≥80%). This risk persisted 
even after adjustment for factors such as age, sex, race/ethnicity, and 
baseline glaucoma severity. Additional research is needed to identify 
facilitators for and barriers to long-term medication adherence, 
particularly among patients presenting with moderate to severe 
glaucoma.
Commercial Relationships: Donald S. Fong; Michael Batech, 
Allergan, plc. (F); Cynthia Mattox, None; Tiffany Luong, Allergan, 
plc. (F); Jennifer Jimenez, Allergan, plc. (F); Joanna Campbell, 
Allergan, plc. (E); Hitesh Chandwani, Allergan, plc. (E)
Support: Allergan, plc.
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Program Number: 3727 Poster Board Number: B0507
Presentation Time: 3:45 PM–5:30 PM
Impact of self-efficacy and demographic factors on adherence to 
treatment in glaucoma patients of African descent
Sameerah Alkhairy1, Fang-I Chu1, Koosha Ramezani1, 
Elizabeth McIntyre1, Bradley Sutton2, Julie Torbit2, Silvia Bigatti3, 
Lyne Racette1. 1Eugene and Marilyn Glick Eye Institute, Indiana 
University, Indianapolis, IN; 2Indiana University School of 
Optometry, Indianapolis, IN; 3Social and Behavioral Sciences, 
Indiana University Fairbanks School of Public Health, Indianapolis, 
IN.
Purpose: To determine whether self-efficacy and demographic 
factors influence adherence to the medical treatment of glaucoma in 
patients of African descent.
Methods: 37 patients with a clinical diagnosis of primary open-
angle glaucoma were included in this cross-sectional study. All 
patients were of African descent, used self-administered once-daily 
prostaglandin analog eye drops. Adherence was measured in 34 
patients during a one-month period (mean 28.8 days) using Medical 
Event Monitoring System (MEMS) caps. The caps of these bottles 
electronically record the date and time at which the bottle is opened. 
All patients completed the four following questionnaires: Q1) 
glaucoma medication self-efficacy scale, Q2) eye drop technique self-
efficacy scale, Q3) reported adherence to medication questionnaire 
and Q4) brief illness perception questionnaire. All answers were 
treated as ordinal variable and total scores for each questionnaire 
were computed. The impact of these four self-efficacy scores on 
adherence was assessed using linear regression models. We also 
determined how demographic factors (age, gender, education, marital 
status, employment status, and income) modulated this relationship. 
Finally, we assessed the influence of these demographic factors on the 
self-efficacy scores.
Results: The mean age was 60.89±9.81 and 45.95% of patients 
were female. Eye drop technique self-efficacy (Q2) had a borderline 
negative impact on adherence (slope=−3.64, p=0.05), such that higher 
self-efficacy resulted in lower adherence. This result was minimized 
by being older (p=0.03) or divorced/separated (p=0.04) compared 
to being single/widowed (increase in the impact of self-efficacy on 
adherence). Similarly, the relationship between glaucoma medication 
self-efficacy (Q1) and adherence was negatively modulated by being 
married/partnered (p=0.04) compared to being single/widowed 
(decrease in the impact of self-efficacy on adherence). A negative 
impact of being male was also observed on Q1 (score=−6.28, 
p=0.05).
Conclusions: Overall, patients who were confident in how to 
administer their eye drops had worse adherence, but this effect was 
minimized in older and divorced individuals. Overall, being male 
had a negative impact on self-efficacy as it relates to glaucoma 
medication. These results suggest that the relationship between self-
efficacy and adherence is complex and affected by several factors.
Commercial Relationships: Sameerah Alkhairy, None; 
Fang-I Chu, None; Koosha Ramezani, None; Elizabeth McIntyre, 
None; Bradley Sutton, None; Julie Torbit, None; Silvia Bigatti, 
None; Lyne Racette, None
Support: Prevent Blindness America; unrestricted grant from 
Research to Prevent Blindness
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Understanding Patient Understanding: Differences in Patient 
Self-Reported Compliance in a Resident-Run Glaucoma Clinic
Bilal Yousufzai, Alice Gasch, Rosan Choi. Ophthalmology, 
Georgetown University, Falls Church, VA.

Purpose: To determine the rate of patients’ self-reported compliance 
and associated behaviors in an attending-supervised, resident-directed 
urban multi-specialty, hospital-based Glaucoma clinic.
Methods: A 25-question survey of dichotomous and multiple-choice 
with free response questions was created and distributed between 
June 2015 and February 2016 by patients seen in the resident-run 
glaucoma clinic and completed voluntarily under IRB standards. All 
surveys were received during the respondent’s clinic visit.
Results: 202 surveys were received. 49% missed a dose, and 49% did 
not miss a dose. 35% of all patients had previously received written 
instructions. 37% learned about glaucoma by reading literature, 
and 17.8% learned about glaucoma from their doctors. Of the self-
reported compliance group, 21.12% did miss a dose and took it later 
that day but did not miss a dose for the day, and 68.75% reported they 
forget to use their drops.
Conclusions: Patients may have different perceptions on self-
reported compliance. Further understanding patients’ behaviors with 
regard to their treatment regimen and how patients best learn about 
their disease process may help physicians educate all patients on how 
to achieve higher compliance in the management of chronic disease.
Commercial Relationships: Bilal Yousufzai, None; Alice Gasch, 
None; Rosan Choi, None

Program Number: 3729 Poster Board Number: B0509
Presentation Time: 3:45 PM–5:30 PM
Paraprofessionals’ perceptions of a brief, glaucoma-specific 
motivational interviewing training program
OLIVIA J. KILLEEN1, Sarah Miller3, Chamisa MacKenzie2, 
Michele Heisler4, Ken Resnicow5, Paula Anne Newman-Casey1. 
1Department of Ophthalmology & Visual Sciences, University of 
Michigan, Kellogg Eye Center, Ann Arbor, MI; 2Department of 
Psychiatry, University of Michigan, Ann Arbor, MI; 3Department of 
Epidemiology, University of Michigan School of Public Health, Ann 
Arbor, MI; 4Department of Internal Medicine, University of Michigan 
Medical School, Ann Arbor, MI; 5Department of Health Behavior & 
Health Education, University of Michigan School of Public Health, 
Ann Arbor, MI.
Purpose: Motivational interviewing (MI) counseling improves 
patient self-management in chronic diseases. We hypothesized 
that trained paraprofessionals could provide glaucoma education 
consistent with principles of MI. We trained paraprofessionals in 
brief, MI-based glaucoma education to explore the efficacy of and 
identify barriers to paraprofessional-led MI.
Methods: 6 glaucoma technicians and 2 medical assistants received 
a 16-hour glaucoma-specific MI training over 3 didactic sessions, 
followed by 3 individualized MI coaching sessions. Following the 
training we assessed participants’ confidence to implement their 
newly acquired MI skills via a validated survey instrument. We 
conducted in-person, semi-structured exit interviews with all 8 
participants. These sessions were audio recorded and transcribed 
verbatim. Using grounded theory, 2 researchers identified themes 
in the transcripts, developed a codebook and coded the transcripts. 
A MI trainer reviewed all transcripts to determine if participants 
demonstrated understanding of MI principles.
Results: After completing the training, participants scored their 
satisfaction with the training and their ability to implement MI 
into clinical practice at a mean of 72% (range 65% - 87%). All 
participants felt MI training was valuable, improved communication 
with patients, and increased their job satisfaction. However, the MI 
trainer only rated paraprofessionals’ descriptions of their patient 
interactions as consistent with MI principles 63% of the time (27/43 
interactions). Participants identified barriers to implementing patient 
education, including perceptions that providing patient education 
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exceeds the scope of paraprofessionals’ knowledge (8/8 participants, 
36 comments), lack of time (8/8 participants, 31 comments), the need 
for standardized educational content approved by physicians (6/8 
participants, 10 comments), poor communication within the medical 
team (5/8 participants, 14 comments), and paraprofessionals’ limited 
continuity with patients (5/8 participants, 12 comments).
Conclusions: Though trained paraprofessionals can expand the reach 
of physicians by providing glaucoma education to improve patient 
self-management, significant barriers to implementing education 
in the clinical setting included perceptions that providing patient 
education exceeds the scope of paraprofessionals’ knowledge and 
lack of time for paraprofessional-led education.
Commercial Relationships: OLIVIA J. KILLEEN, None; 
Sarah Miller, None; Chamisa MacKenzie, None; Michele Heisler, 
None; Ken Resnicow, None; Paula Anne Newman-Casey, Blue 
Health Intelligence (C)
Support: National Eye Institute 1K23EY025320, Reserach to 
Prevent Blindness, Blue Cross Blue Shield Foundation, American 
Glaucoma Society

Program Number: 3730 Poster Board Number: B0510
Presentation Time: 3:45 PM–5:30 PM
Philadelphia Telemedicine Glaucoma Detection and Follow-up 
Study: Visit 1 and Visit 2 Satisfaction Survey Results
Charles E. Brodowski1, Deiana johnson2, Saloni Sapru2, 
Lisa A. Hark2, Jonathan S. Myers2, Scott Fudemberg2, 
Anand Mantravadi2, Jeffrey Henderer2, Vance Doyle2, 
Jeanne Molineaux2, Meskerem Divers2, Christine Burns2, 
Julia A. Haller2, L Jay Katz2. 1Sidney Kimmel Medical College, 
Philadelphia, PA; 2Glaucoma Research, Wills Eye Hospita, 
Philadelphia, PA.
Purpose: To assess the satisfaction rates of participants after 
completing Visit 1 and Visit 2 of the Philadelphia Glaucoma 
Detection and Follow-up Study.
Methods: Visit 1 consists of a telemedicine eye screening followed 
by a comprehensive eye exam by a glaucoma specialist in the same 
setting (Visit 2) several months later. Recruitment is targeted at 
African Americans, Hispanics, and Asians over 40; adults over 65 
of any ethnicity; adults over 40 with a family history of glaucoma; 
or adults over 40 with diabetes. A survey instrument was created 
by the Wills Eye research team and an evaluation firm (Westat, 
Inc, Bethesda, MD USA), and was administered following Visit 1 
and Visit 2. The survey asked participants to rate their satisfaction 
with the telemedicine screening, the eye exam, its duration and 
convenience, the staff, and the likelihood of attending a follow-up 
eye exam. The surveys also asked participants to make suggestions 
on how to improve the eye exam in the future.
Results: This satisfaction survey was administered from 4/1/15 
to 11/4/16 across 7 primary care offices and 6 Federally Qualified 
Health Center. Of the 1012 participants who attended Visit 1, 839 
participants (83%) stated that it was very convenient to have their 
eye screening in their doctor’s office, and 870 (86%) said it was 
“highly likely” they would recommend the eye screening to friends 
or family members. A total of 961 (95%) participants stated that 
they were “highly likely” to return for their next eye exam. For the 
341 participants who attended Visit 2 to confirm their diagnosis, 281 
(81%) stated it was very convenient to have their follow-up eye exam 
in their doctor’s office. All participants (100%) stated they were very 
satisfied or satisfied with the staff who conducted the eye screening 
and eye exam at Visit 1 and Visit 2.
Conclusions: Participants were highly satisfied with glaucoma 
screenings occurring in their primary care office, and the convenience 
positively impacted their willingness to return for further eye 

appointments. Such findings suggest that if high-risk patients are 
offered eye screenings in a practice-based setting, adherence rates of 
eye care may improve.
Commercial Relationships: Charles E. Brodowski, None; 
Deiana johnson, None; Saloni Sapru, None; Lisa A. Hark, 
None; Jonathan S. Myers, None; Scott Fudemberg, None; 
Anand Mantravadi, None; Jeffrey Henderer, None; Vance Doyle, 
None; Jeanne Molineaux, None; Meskerem Divers, None; 
Christine Burns, None; Julia A. Haller, None; L Jay Katz, None
Support: Centers for Disease Control and Prevention Grant U01 
DP005127
Clinical Trial: NCT0239024

Program Number: 3732 Poster Board Number: B0512
Presentation Time: 3:45 PM–5:30 PM
Trends and Predictors of Depression among Participants in the 
Collaborative Initial Glaucoma Treatment Study (CIGTS)
David C. Musch1, 2, Leslie M. Niziol1, Brenda W. Gillespie3, 
Nancy K. Janz4. 1Ophthalmology & Visual Sciences, University of 
Michigan, Ann Arbor, MI; 2Epidemiology, University of Michigan, 
Ann Arbor, MI; 3Biostatistics, University of Michigan, Ann Arbor, 
MI; 4Health Behavior & Health Education, University of Michigan, 
Ann Arbor, MI.
Purpose: To explore prevalence and predictors of depression after 
glaucoma diagnosis.
Methods: 607 newly diagnosed open-angle glaucoma patients 
participated in the CIGTS. The 8-item version of the Center for 
Epidemiologic Studies Depression Scale (CES-D) was administered 
by telephone to participants at the time of glaucoma diagnosis, at 3 
months, and every 6 months post-treatment for up to 10 years. Three 
measures of depression evidenced during the previous 7 days were 
assessed, including an overall symptom score (sum of 8 symptoms 
weighted by frequency, 0-24), a dichotomous measure (symptom 
score ≥7), and number of depressive symptoms reported ≥1 day (0-
8). Repeated measures multivariable logistic regression was used to 
investigate predictors of the probability of being depressed. Variables 
considered were time since diagnosis, demographics, clinical 
measures of the eye, treatment, and vision-related quality of life 
(VRQOL) measured by the Visual Activities Questionnaire (mean of 
33 items, each scored 1-5).
Results: At the time of their glaucoma diagnosis, CIGTS participants 
reported a mean symptom score of 2.2 (standard deviation, SD=3.8; 
range=0-21; median=0), and a mean of 1.3 depressive symptoms 
(SD=1.9, range=0-8, median=0). Prevalence of depression was 12.3% 
at baseline, decreased to 7.8% at 3 months post-treatment, 6.5% at 
1 year, and 6.7% at 5 years (Figure 1). Factors associated with an 
increased probability of depression included younger age (odds ratio, 
OR=0.83 per 10 years, p=0.0093), gender (OR=1.49, female vs. 
male; p=0.0371), race vs. White (Black, OR=1.47, p=0.0368; Asian, 
OR=0.06, p=0.0026; Other race, OR=2.67, p=0.0010), and worse 
VRQOL (OR=2.45 for 1 unit increase, p<0.0001). Initial glaucoma 
treatment, marital status, season, treatment center, and clinical 
measures of the study eye were not significantly associated with 
depression (all p>0.05).
Conclusions: We observed elevated depression levels upon glaucoma 
diagnosis, with decreases within the subsequent year. Eye care 
providers should be sensitive to the potential impact of glaucoma 
diagnosis on their patients’ mental well-being, aware of other factors 
that increase the risk of depression, and be prepared to answer 
questions and provide resources to help patients deal with depressive 
symptomatology.
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Figure. Proportion of subjects with depression over time since 
glaucoma diagnosis, with 95% confidence intervals.
Commercial Relationships: David C. Musch, None; 
Leslie M. Niziol, None; Brenda W. Gillespie, None; 
Nancy K. Janz, None
Support: NIH Grant EY025719
Clinical Trial: NCT00000149
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Visual field testing, 15 year trends in a large health maintenance 
organization
Elad Ben-Artsi1, Asaf Cohen2, Avi Porath2, Modi Goldenfeld1, 2, 
Hani Levkovitch-Verbin1, 2. 1Goldschleger Eye Institute, Sheba 
Medical Center, Tel Hashomer, Israel; 2Maccabi Healthcare Services, 
Tel Aviv, Israel.
Purpose: Visual field (VF) testing is a fundamental testing modality 
in ophthalmology and particularly in diagnosis and follow up of 
glaucoma patients. We performed a retrospective cohort study to 
identify VF testing trends over the past 15 years in a large healthcare 
organization.
Methods: The eligible study population consisted of all Maccabi 
Healthcare Services members between January 2000 and December 
2014. We performed statistical analysis of our longitudinal electronic 
medical charts. Approximately 2 million patients were analyzed 
with regard to presence of glaucoma or glaucoma suspect diagnoses, 
registered antiglaucoma medications and number of VF tests 
performed.
Results: Between the years 2000-2014, 198,864 VF tests were 
performed by 93,637 patients. Of all VF tests, 47.5% were not related 
to patients with any glaucoma/ glaucoma suspect diagnosis nor 
to patients who received antiglaucoma medications. This fraction 
demonstrated an increasing trend and in 2014, 74% of all tests were 
as such. Among glaucoma patients, normal tension glaucoma patients 
performed the highest number of tests with a mean (±SD) of 3.5±3.4 
VF per patient. Pigmentary dispersion, pseudoexfoliation and open 
angle glaucoma patients performed more tests than others with means 
of 3.2±3.2, 2.7±3.1 and 2.6±3.1 VF per patient respectively. The 
mean time interval between first glaucoma related diagnosis to first 
VF was 26.5±6.3 months. Once a patient performed his first VF, the 
annual mean of VF performed was 1.0±0.4. In most Israeli regions 
the average numbers of annual VF tests ranged between 0.9+0.4 

to 1.1±0.5 tests per patient. In the peripheral northern region only 
0.4±0.2 annual tests were performed per patient.
Conclusions: There is a growing trend of VF tests performed 
on indications other than glaucoma. Approximately half of the 
patients were sent to VF tests due to headaches, unspecified visual 
disturbances, neurologic or neuro-ophthalmologic suspected 
conditions. On average, suspected glaucoma and glaucoma patients 
were sent to their first VF test more than 2 years after diagnosis. This 
relatively long primary interval is opposed to an average once-a-year 
VF assessment that begins after the first VF test was performed. A 
possible explanation is that only after a VF damage is demonstrated, 
do ophthalmologists tend to monitor its progression. Regional 
differences in access to VF tests affect annual performances.
Commercial Relationships: Elad Ben-Artsi, None; 
Asaf Cohen, None; Avi Porath, None; Modi Goldenfeld, None; 
Hani Levkovitch-Verbin, None
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Longitudinal Changes in Central Corneal Thickness in the Tema 
Eye Survey (TES)
Samantha E. Tulenko1, Jean-Claude Mwanza1, Liz Mathenge2, 
Keith Barton3, Leon W. Herndon2, Alyson Hall5, Hanna Y. Kim6, 
Alexander Spratt4, Graham Hay-Smith7, Donald L. Budenz1. 
1University of North Carolina - Chapel Hill, Wake Forest, NC; 
2Duke University, Durham, NC; 3Moorefields Eye Hospital, London, 
United Kingdom; 4Beraja Medical Institute, Coral Gables, FL; 5The 
Glaucoma Center, Bowie, MD; 6Kaiser Permanente, Los Angeles, 
CA; 7Moreton Eye Group, Brisbane, QLD, Australia.
Purpose: We performed a secondary analysis of data from a clinical 
cohort study to determine the change and rate of change in central 
corneal thickness (CCT) in a West African population.
Methods: Eight hundreds and sixteen subjects (758 non-
glaucomatous and 58 glaucomatous) underwent complete eye 
examinations at 2 different visits. The mean change between 
baseline and follow-up CCT was determined using a paired t-test. 
Comparison of mean change in CCT between non-glaucomatous 
and glaucomatous subjects was assessed with a GLM analysis after 
controlling for the difference in age between the two groups at 
baseline. The annual rate of change in CCT was determined for the 
whole study population and with GLM separately for glaucomatous 
and non-glaucomatous subjects after accounting for the baseline age 
difference.
Results: The mean duration between baseline and follow-up visits 
was 8.4±0.7 years for the whole population, 8.4±0.7 years for non-
glaucomatous and 8.7±0.7 years for glaucomatous subjects. The 
overall mean age at first examination was 59.9±9.2 at follow-up. 
At baseline, glaucomatous subjects were older (54.4±11.2 years) 
than normal subjects (51.3±9.0), p=0.012. There were 358 male and 
458 female subjects. Glaucomatous and non-glaucomatous subjects 
had comparable CCTs at baseline (530.5±34.1 μm vs. 534.8±34.1 
μm for OD, p=0.18 and 530.6±33.9 μm vs. 535.8±33.6 μm for OS, 
p=0.13), but CCTs differed at follow-up examination (516.1±34.5 
μm vs. 526.3±34.6 μm for OD, p=0.02 and 516.8±35.0 μm vs. 
526.2±34.4 μm for OS, p=0.03). In all subjects, CCT decreased by 
8.9±16.7 μm in OD and 9.8±16.2 μm in OS (both p<0.0001). After 
controlling for age, the magnitude of the change was significantly 
higher in glaucomatous than non-glaucomatous subjects in right eyes 
only (-14.2±2.2 μm vs. -8.5±0.6 μm for OD, p=0.013 and -13.6±2.1 
μm vs. -9.5±0.6 μm in OS, p=0.07). The overall rate of change was 
-1.07 μm/year in OD and -1.17 μm/year in OS. The rate of change 
in OD was -1.7 μm/year in glaucomatous vs. -1.0 μm/year in non-
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glaucomatous (p=0.021) and in OS -1.6 μm/year in glaucomatous vs 
-1.1 μm/year in non-glaucomatous (p=0.09).
Conclusions: In this urban, West African population, CCT decreased 
significantly over time. The magnitude and rate of CCT change were 
greater in glaucomatous than normal subjects. The longitudinal rate 
of change was greater than that described in cross-sectional studies 
including the same population.
Commercial Relationships: Samantha E. Tulenko;  
Jean-Claude Mwanza, None; Liz Mathenge, None; Keith Barton, 
None; Leon W. Herndon, None; Alyson Hall, None; 
Hanna Y. Kim, None; Alexander Spratt, None;  
Graham Hay-Smith, None; Donald L. Budenz, None
Support: Glaucoma Research Foundation; Research to Prevent 
Blindness
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Central Asian and Asian Caucasian RNFL distribution
Assel Talaspayeva1, Albert S. Khouri2. 1Kazakh Research institute of 
eye diseases, Almaty, Kazakhstan; 2Ophthalmology, Rutgers New 
Jersey Medical School, Newark, NJ.
Purpose: An informative parameter in monitoring primary open 
angle glaucoma (POAG) is retinal nerve fiber layer, namely the 
sectoral changes in RNFL thickness. The purpose of this study was 
to identify differences of retinal nerve fiber layer thickness (RNFL) 
between Central Asian and Caucasian population with POAG.
Methods: Data from Kazakh, Uzbek, Korean, (N= 69) and Russian, 
German, Ukrain with confirmed POAG (N= 67) age 38 -73 yr 
were collected. All patients were with stage II primary open angle 
glaucoma. Visual acuity, refraction, IOP (non contact tonometer, 
Tomey FT -1000), slit lamp and fundus examination, ultrasound 
biometry of lens and vitreous (OcuScan, Alcon), visual field (HFI 
750i, Carl Zeiss) were measured and analyzed. The thickness of 
retinal nerve fiber layer was measured in all patients with Heidelberg 
retina tomography parameters (HRT III Heidelberg Engineering). 
Parameters RNFL thickness further analyzed by sector: temporal (T), 
nasal (N), inferior (I), superior (S) segments for setting the thickness 
of the peripapillary nerve fibers.
Results: On HRT in Asian subjects RNFL : averaged S = 0.25.16μm 
± 0,17 (p<0.003); T=0.15μm ± 0,06 (p<0.001); I=0.23μm ± 11.87 
(p<0.001); N=0.16μm ± 14,06 (p<0.003).
In Caucasians: averaged S = 0.29μm ± 0,17 (p<0.004); T=0.21μm 
± 0,06 (p<0.001); I=0.27μm ± 10,06 (p<0.001); N=0.22μm ± 13,06 
(p<0.005). IOP in Asians averaged 26.6 ± 0.5 mm vs Caucasians with 
POAG 25.4 ± 0.7 mm.
Conclusions: In monitoring POAG an informative parameter was 
retinal nerve fiber layer, namely the sectoral changes in RNFL 
thickness in the inferior-temporal, and superior-temporal divisions.
These findings identified differences of RNFL between Asian and 
reported Caucasian RNFL. In the Asian population average RNFL 
was thinner than in Caucasian subjects with the same stage of POAG. 
All these findings may suggest that Asian patients with POAG may 
progress faster than Caucasian. All of these factors should be taken 
into account when performing diagnostics for glaucoma patients of 
Asian decent.
Commercial Relationships: Assel Talaspayeva, None; 
Albert S. Khouri, None
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Supplemental Recruitment Methods for the Primary Open-Angle 
African American Glaucoma Genetics Study
Rebecca J. Salowe1, Laura O’Keefe1, Sayaka Merriam1, Roy Lee1, 
PRITHVI SANKAR1, Eydie G. Miller-Ellis1, Amanda Lehman1, 
Victoria Addis1, Windell Murhpy3, Jeffrey D. Henderer2, 
Maureen G. Maguire1, Joan M. O’Brien1. 1Ophthalmology, 
University of Pennsylvania, Philadelphia, PA; 2Ophthalmology, 
Temple University, Philadelphia, PA; 3Windell Murphy, MD, Upper 
Darby, PA.
Purpose: Though African Americans have been historically under-
represented in genetic studies, little research has examined the 
most effective recruitment strategies for this population. This study 
evaluates the cost and efficacy of four supplemental recruitment 
methods employed by the Primary Open-Angle African American 
Glaucoma Genetics (POAAGG) study.
Methods: After enrolling 2427 patients from University of 
Pennsylvania ophthalmology clinics, the POAAGG study 
implemented four new recruitment methods to supplement clinic 
enrollment. These methods included: 1) outreach to the local 
community, 2) in-house screening of community members  
(“in-reach”), 3) expansion to two external sites, and 4) sampling of 
the Penn Medicine Biobank. The cost per subject was calculated for 
each method and enrollment among cases, controls, and suspects was 
reported.
Results: Biobanks offered the lowest cost ($4.76/subject) and highest 
enrollment yield (n=1973) of the four methods, but provided very 
few glaucoma cases (n=26). External sites provided 89.6% of cases 
recruited from the four methods (n=383), but case enrollment at these 
sites declined after a cycle of two to three patient appointments (~6-8 
months). Outreach and in-reach screenings of community members 
were very high cost for low return on enrollment ($569.28/subject for 
102 subjects and $605.59/subject for 45 subjects, respectively). This 
last effort required philanthropic support.
Conclusions: Biobanks offered the most cost-effective method for 
control enrollment, while expansion to external sites was necessary 
to recruit richly phenotyped cases. These recruitment methods helped 
the POAAGG study to exceed enrollment of the discovery cohort 
(n=5500) six months in advance of the predicated deadline and can 
be adopted by other large genetic studies seeking to supplement clinic 
enrollment.
Commercial Relationships: Rebecca J. Salowe, None; 
Laura O'Keefe, None; Sayaka Merriam, None; Roy Lee, 
None; PRITHVI SANKAR, None; Eydie G. Miller-Ellis, None; 
Amanda Lehman, None; Victoria Addis, None; Windell Murhpy, 
None; Jeffrey D. Henderer, None; Maureen G. Maguire, None; 
Joan M. O'Brien, None
Support: This work was supported by the National Eye Institute, 
Bethesda, Maryland (grant #1RO1EY023557-01) and the Department 
of Ophthalmology at the Perelman School of Medicine, University 
of Pennsylvania, Philadelphia, PA. Funds also come from the F.M. 
Kirby Foundation, Research to Prevent Blindness, UPenn Hospital 
Board of Women Visitors, and The Paul and Evanina Bell Mackall 
Foundation Trust.
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Glaucoma demographics in Mexican American families: The San 
Antonio Family Eye Study (SAFES)
Kent L. Anderson1, Mason A. Schmutz4, 1, David B. Kay1, 
Anhtuan H. Nguyen1, Kundandeep S. Nagi3, 1, 
Ravindranath Duggirala2, John Blangero2, Matthew P. Johnson2. 
1Ophthalmology, University of Texas Health Science Center, San 
Antonio, TX; 2South Texas Diabetes and Obesity Institute, University 
of Texas Rio Grande Valley School of Medicine, Harlingen, TX; 3San 
Antonio Eye Center, San Antonio, TX; 4Ophthalmology, University 
of California at Irvine, Irvine, CA.
Purpose: This is a pilot study designed to investigate the ocular 
health in a cohort of Mexican American families in San Antonio, 
Texas. For this particular study we are interested in the glaucoma 
related demographics of this cohort.
Methods: From our long running (20-25 years) San Antonio Family 
Heart Study we have, to date, recruited 63 individuals from 6 large 
families. A complete ocular examination and comprehensive battery 
of ophthalmic studies was performed for each subject. Glaucoma 
related examination and studies were reviewed for this study in an 
effort to identify patterns, trends, and averages.
Results: We currently have 63 enrolled subjects, 45 women and 18 
men. Glaucoma related results were collected for each subject and 
averages and trends identified, including the following: The average 
IOP for right eyes is 14.65, the average IOP for left eyes is 13.93. The 
average pachymetry for these subjects was 589.1 for right eyes and 
595.1 for left eyes. Average c/d was 0.39 for both eyes.
Conclusions: The results of this study help establish normative 
data for the Mexican American population. Out study suggests a 
high proportion of glaucoma suspects in the Mexican American 
population. This data is important to physicians throughout 
the United States who seek to provide appropriate care for this 
population.
Commercial Relationships: Kent L. Anderson, None; 
Mason A. Schmutz, None; David B. Kay, None; 
Anhtuan H. Nguyen, None; Kundandeep S. Nagi, None; 
Ravindranath Duggirala, None; John Blangero, None; 
Matthew P. Johnson, None
Support: In part by the Max and Minnie Tomerlin Voelcker Fund
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Comparison of Prices of Glaucoma Medications, Laser 
Trabeculoplasty, and Incisional Glaucoma Surgery in 20 
Countries
Peter Y. Zhao1, Raheem Rahmathullah2, Alan L. Robin3, 1, 
Joshua D. Stein1, 4. 1Ophthalmology and Visual Sciences, University 
of Michigan, Ann Arbor, MI; 2International Eye Foundation, 
Kensington, MD; 3Ophthalmology and International Health, Johns 
Hopkins University, Baltimore, MD; 4Center for Eye Policy and 
Innovation, University of Michigan, Ann Arbor, MI.
Purpose: Glaucoma is a leading cause of blindness worldwide and a 
substantial public health burden. Cost is an important consideration 
in glaucoma management, and high costs may deter patients from 
seeking care, especially in developing nations where patients may 
have limited financial means. We compared the prices of different 
glaucoma interventions in 20 nations.
Methods: We obtained prices for glaucoma medications, laser 
trabeculoplasty (LTP), and incisional glaucoma surgery using 
government pricing data, drug databases, academic publications, and 
communications with local ophthalmologists. When different prices 
for interventions were obtained from multiple sources in one country, 

mean prices were calculated. Prices for each intervention were 
adjusted for inflation and purchasing power parity to 2016 USD, and 
compared to median annual household incomes for each country.
Results: Of the 20 countries, 12 were developing nations and 8 
were developed nations. We used an average of 2 data sources per 
country. Price of a one-year supply of generic latanoprost relative to 
median annual household income ranged from 0.1% in Switzerland 
to 30.8% in Ethiopia, and was 1.3% in the US. Price of a one-year 
supply of generic timolol relative to income ranged from 0.1% in 
the UK to 3.7% in South Africa (0.3% in the US). Price of LTP 
relative to income ranged from 0.2% in Switzerland to 11.4% in India 
(1.6% in the US). Price of trabeculectomy relative to income ranged 
from 1.2% in Canada to 18.3% in India (6.5% in the US). In some 
developing countries, the price of bilateral LTP approached the price 
of one year of prostaglandin therapy.
Conclusions: Cost of glaucoma treatment relative to median annual 
household income was overall higher in developing countries. 
Timolol was the most affordable topical medication in all countries 
studied. Cost of treatment in the USA was high for a developed 
country. Cost of care has been shown to influence not only adherence 
but also utilization of care. Ophthalmologists should consider costs 
when developing a therapeutic plan, especially when working in 
resource-limited settings.

Table 1: Unit prices of most affordable topical glaucoma medication 
available in each drug class by country.
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Figure 1: Prices for generic latanoprost divided by the median annual 
household income in each country and expressed as a percentage. For 
Ethiopia (30.80%), bar length was truncated.
Commercial Relationships: Peter Y. Zhao, None; 
Raheem Rahmathullah, None; Alan L. Robin, Aerie 
Pharmaceuticals (S), DSM (S), Novaliq Pharmaceuticals (S); 
Joshua D. Stein, None
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Long-term efficacy and safety assessment of patients treated by 
prostaglandins eyedrops. Final results of the FREE survey
Iwona Grabska-Liberek1, Mario Economou3,  
Jean-Francois J. Rouland2. 1Ophthalmology Clinic 
Postgraduate Centre of Medical Education, Warszawa, Poland; 
2OPHTHALMOLOGY, CHRU Lille Hôpital Huriez, Lille, France; 
3S:T Eriks Ögonssjukhus, Stockholm, Sweden.
Purpose: Lack of efficacy and local intolerance are now known 
to be the two main reasons for glaucoma treatment change. It has 
been demonstrated that preservatives alter local tolerability. With 
the newly available preservative-free (PF) prostaglandin (PG) 
Monoprost®, it is important to confirm the long-term efficacy and 
improvement of ocular signs and symptoms after switching from 
preserved to PF glaucoma treatment. This was the objective of 
the FREE survey (Follow-up of glaucoma patients tReated with 
prostaglandins EyEdrops).
Methods: FREE is a prospective, European, multicentre survey 
implemented in ophthalmological private practices in France, 
the Netherlands, Norway, Poland and Sweden. Three study visits 
(inclusion and two visits after 6 and 12 months) were planned 
during the normal follow-up of the patients. Hyperaemia and patient 
satisfaction with regard to tolerance were the main evaluation criteria. 
Secondary parameters were: mean intraocular pressure (IOP); patient 
global opinion about the current glaucoma treatment; the ocular 
surface disease (OSD); the use of tear substitutes; the ocular signs; 
fluorescein corneal and conjunctival stainings; and tear BUT.
Results: The final results from the five countries are presented here 
for the first time. From the analysis of 722 patients (463 in France, 98 
in Poland, 94 in Sweden, 43 in the Netherlands and 24 in Norway), 
IOP is still stable after 6 months (Mean=16.7±1.64 mm Hg) and 
after 12 months (Mean=16.6±1.83 mm Hg) of treatment with PF 
latanoprost (Monoprost®). There is no significant difference with 
preserved treatments. At visit1, 88.6% of patients treated with PF 
latanoprost were satisfied regarding tolerance whereas only 65.3% 
of patients treated with a preserved treatment. Hyperaemia appeared 
to be less prevalent with preservative-free latanoprost than with 

preserved treatment (Visit1: 32.8% vs 58.6%) and at the subsequent 
visits (Visit2: 22.5% vs 47.7%). At visit2, the use of artificial tears 
had decreased for 49.5% of patients after switching to PF latanoprost.
Conclusions: These results with long term use of PF latanoprost 
(Monoprost®) in a large cohort confirm the efficacy and stability of 
the IOP after 12 months of treatment. Furthermore, they confirm the 
clinical benefit of switching from a preserved to a PF PG for better 
treatment tolerability, patient satisfaction and quality of life whilst 
retaining efficacy.
Commercial Relationships: Iwona Grabska-Liberek, Laboratoires 
THEA (R); Mario Economou, LABORATOIRES THEA (R);  
Jean-Francois J. Rouland, LABORATOIRES THEA (R)
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Long-term outcomes in an Italian APAC cohort of patients
Laura Dallorto, Carlo Lavia, Giulia Consolandi, Giulia Pignata, 
Teresa Rolle, Antonio Maria Fea. Department of Surgical Sciences, 
University of Torino, Eye Clinic, Torino, Italy.
Purpose: 
Primary Angle Closure Glaucoma (PACG) is a common cause of 
blindness worldwide and Acute Primary Angle Closure (APAC) is 
one of its leading causes. Few studies report long term prognosis of 
PACG following APAC, especially in Caucasians. This observational 
study reports the incidence of APAC in a Caucasian population and 
provides morphological and functional assessment in patients who 
developed PACG after a long-term follow-up.
Methods: 
5-years incidence estimates of APAC in Piedmont (north-west Italy) 
were performed and patients’ gender, age, hospitalization rate and 
clinical management were collected. Consecutive patients with PACG 
after an APAC attack underwent a complete ophthalmic examination, 
best corrected visual acuity (BCVA), Standard Automated perimetry 
(SAP; 24-2 Humphrey Field Analyzer; Carl Zeiss), ultrasound 
corneal pachymetry, corneal endothelial cell density (ECD, 
CellCheck Specular Microscope, Konan), axial length measurement 
(IOL Master, Carl Zeiss), peripapillary and macular imaging (OCT, 
RTVue-100, Optovue). APAC and fellow eyes measurements were 
compared using a Wilcoxon signed-rank test.
Results: Piedmont has a population of about 4 million people. 
APAC incidence was mainly constant in the 5 years analyzed and 
was approximately 3.38/100000 per year. 70 patients were analyzed 
5.9±1.4 years after APAC (range 5-9 years). Mean APAC IOP 
was 53±8.8mmHg. APAC resolved in 22±17.8 hours with a mean 
of 2.7±0.6 topical medications and 1.1±0.8 systemic drugs. 26 
(37%) and 40 eyes (57%) underwent immediate or deferred laser 
iridotomy. Mean IOP at follow-up was respectively 13.6±2.8 and 
13.8±2.6 mmHg in affected and fellow eyes (p=0.47). Mean time 
to phacoemulsification was 38.7±13.1 and 45.1±11.1 months in 
affected and fellow eyes (p=0.07). No additional glaucoma surgery 
was necessary in all eyes. Significant changes between respectively 
affected and fellow eyes were observed in terms of BCVA 
(0.28±0.31 vs 0.16±0.18 LogMAR, p<0.001), SAP (MD=4.60±3.56 
vs 3.20±2.53dB, p<0.001), OCT (RNFL average=91.86±14.65 vs 
98.15±15.30μm, p<0.001), ECD (1894.6±505.3 and 2051.4±413.5 
cells/mm2, p=0.001).
Conclusions: 
PACG after APAC in affected eyes was significantly more severe 
than in fellow eyes, considering both anatomical and functional 
parameters. Nevertheless, fellow eyes showed a certain degree of 
damage and their monitoring is recommended. APAC in Caucasians 
is relatively common, even if its incidence is lower than in East 
Asians.
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Different factors associated with vision related quality of life in 
glaucoma patients in Brazilian population
Mariana Kawamuro, Lilian Machado, Nikoly Tigani, 
Vinicius Bergamo, Leonardo M. Souza, Augusto Paranhos Jr., 
Tiago S. Prata, Carolina P. Gracitelli. Universidade Federal de São 
Paulo, São Paulo, Brazil.
Purpose: The impact of glaucoma on vision related quality of life 
(QoL) has previously been investigated using questionnaire-based 
self-reported assessments, as the National Eye Institute Visual 
Function Questionnaire (NEI VFQ-25). The purpose of this study was 
to evaluate the impact of visual acuity (VA), visual field (VF) damage 
and other factors on the vision related QoL in Brazilian glaucoma 
patients.
Methods: This was a cross-sectional prospective study including 
49 glaucoma patients. They were defined based on the presence of 
repeatable standard automatic perimetry (SAP) VF defects at time of 
evaluation in at least one eye. All patients had repeatable SAP and 
NEI VFQ-25 questionnaire. The association of QoL scores to the 
best-corrected visual acuity and the VF loss of the better and worse 
eye were investigated.
Results: Average SAP mean deviation (MD) of the better and worse 
eye of glaucoma patients were -8.0±6.9 dB and -18.0±8.1 dB, 
respectively. Average VA of the better and worse eye of glaucoma 
subjects were 0.5±0.5 dB and 1.5±0.8 LogMAR, respectively. 
Average QoL scores of glaucoma subjects were 58.8±18.7 units. 
The highest and the lowest mean value (85.0±24.2 and 37.5±36.5) 
was observed in the “Social Functioning Subscale” and “ Driving 
Subscale”, respectively. Patients with advanced glaucoma (MD<-12 
dB) in the worse eye had significant worse QoL (p=0.007). There 
were a significant correlation between QoL scores and VA of better 
and worse eye (P=0.010 and P<0.001; respectively). And there were 
a significant correlation between QoL scores and SAP MD of the 
better and worse eye (P=0.023 and P<0.001; respectively). In the 
multivariable model containing socioeconomic and comorbidities 
index, QoL remained significant related to SAP MD of the better 
eye and worse eye (P=0.29 and P<0.001, respectively). And in the 
multivariable model containing socioeconomic and comorbidities 
index, QoL remained significant related to VA of the better and worse 
eye (P=0.017 and P<0.001, respectively).
Conclusions: SAP MD and visual acuity of the better and worse 
eye were associated with worse QoL of Brazilian glaucoma patients. 
The most associated factor with QoL was SAP MD of the worse eye. 
Assessment of these metrics such as visual acuity and visual field 
damage may help detect decreased QoL in glaucoma patients.
Commercial Relationships: Mariana Kawamuro, None; 
Lilian Machado, None; Nikoly Tigani, None; Vinicius Bergamo, 
None; Leonardo M. Souza, None; Augusto Paranhos Jr., None; 
Tiago S. Prata, None; Carolina P. Gracitelli, None
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Quality of Life Among Glaucoma Patients: Key Clinical and 
Demographic Variables
Lavanya Uruthiramoorthy1, Dan Lizotte1, Monali Malvankar1, 
Cindy Hutnik2. 1Epidemiology and Biostatistics, University of 
Western Ontario, Markham, ON, Canada; 2Ivey Eye Institute, London 
Health Sciences Centre, London, ON, Canada.

Purpose: Measuring health-related quality of life (HRQoL) is 
useful for glaucoma management but burdensome for clinicians and 
patients. We performed a cross-sectional, observational study to 
identify which among a comprehensive set of commonly-measured 
clinical and demographic variables are most strongly associated with 
HRQoL in patients treated for glaucoma.
Methods: A cohort of glaucoma suspect and diagnosed glaucoma 
patients (N=250) were recruited from Ivey Eye Institute in London, 
Ontario from February to August 2016. Medical records were 
abstracted to collect clinical variables. In-person questionnaires 
were conducted to obtain patient demographics, Visual Function 
Questionnaire-25 (VFQ-25); Community Integration Questionnaire 
(CIQ); and utility scores as measured by the Time-Trade off (TTO) 
technique. Linear and logistic regression were used to estimate the 
effect of age, first line treatment, income, education, number of 
comorbidities, ocular conditions, ocular procedures, best corrected 
visual acuity (BCVA) and glaucoma stage in the worse-seeing eye. 
Ethics approval was obtained for this study.
Results: The mean composite score of the VFQ-25 was 88.73±12.4. 
Income greater than $50,000 (4.30±1.81, 95% CI=0.73 to 7.87, 
p=0.019), moderate visual acuity loss (-9.15±2.13, 95% CI=-13.36 
to -4.94, p<0.001), legal blindness (-17.75±2.31, 95% CI=-22.39 
to -13.20, p<0.001) and number of ocular conditions (1.71±0.71, 
95% CI= -3.19 to -0.31, p=0.017) were significantly associated with 
the VFQ composite score. The average CIQ score of the patients 
was 17.9±4.99 out of a possible 29. Age (0.15±0.37, 95% CI=-
0.22 to -0.07, p<0.001), income greater than $50,000 (2.38±0.80, 
95% CI=0.80 to 3.97, p=0.003) and moderate visual acuity loss 
(-1.95±0.95, 95% CI=-3.81 to -0.08, p<0.041) were significantly 
associated with the CIQ score. On average, patients had a TTO 
utility score of 0.91±0.18, representing a high preference-based 
HRQoL. Age (OR=1.04, 95% CI=1.00 to 1.08, p=0.048), first line 
treatment (OR=2.56, 95% CI=1.12 to 5.88, p=0.026) and number of 
ocular conditions (OR=1.49, 95% CI=1.08 to 2.05, p=0.014) were 
significantly associated with the TTO utility score.
Conclusions: Age, income, BCVA and number of ocular conditions 
were significantly associated with at least two of the three HRQoL 
measures. These variables hold the most promise for developing an 
algorithm to predict HRQoL.
Commercial Relationships: Lavanya Uruthiramoorthy, None; 
Dan Lizotte, None; Monali Malvankar, None; Cindy Hutnik, 
None
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A new tool for fast assessment of ocular surface disease in 
glaucoma patients
Santiago Ortiz-Perez1, Alfonso Anton-Lopez2, Christophe Baudouin3. 
1Ophthalmology, Hospital Clinic Barcelona - Casa Maternidad, 
Barcelona, Spain; 2Ophthalmology-Glaucome, Institut Catala de 
Retina, Barcelona, Spain; 3OPHTHALMOLOGY, CHNO des 
Quinze-Vingts, PARIS, France.
Purpose: The prevalence of OSD (Ocular Surface Disease) is 
higher in glaucoma patients. The assessment of OSD should be 
systematically performed as Quality Of Life could be affected, 
influencing compliance and ultimately progression in visual loss. 
However, OSD in glaucoma patients tends to be under-diagnosed 
and under-managed due to time constraints. This study reports 
the implementation of a new, rapid assessment method, the FAST 
questionnaire, for OSD evaluation in routine practice.
Methods: FAST includes 14 short questions on risk factors, 
symptoms and signs of OSD, highlighting abnormal results. The 
questionnaire is divided in two parts: data from the patient interview 
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(demography, risk factors and symptoms) and from the clinical 
examination. This study is part of an international project involving 
7 countries: the objective is to examine correlations between 
risk factors, symptoms and signs to produce a shorter, validated 
questionnaire to aid diagnosis of OSD in glaucoma patients.
Results: A total of 301 glaucoma patients recruited from 14 sites in 
Spain (mean time since diagnosis 9.2±8.3yrs) completed the FAST 
survey between January and June 2016. 75% of participants were 
using glaucoma treatments containing preservatives. At least one risk 
factor was observed in 64% of patients, and 65.4% presented with ≥1 
symptom; almost half (46%) reported dry eye symptoms between eye 
drop instillation and itching/irritation (49%). At least one ocular sign 
of OSD was recorded in 73.2% of patients. There was a significant 
association between both ocular signs /symptoms and the time since 
initial diagnosis (all p<0.001), and between symptoms and number 
of preserved drops used per day (p<0.05). Ocular redness and 
corneal staining were significantly linked to the number of preserved 
glaucoma drops used per day (all p<0.001). The number of preserved 
glaucoma drops in use was significantly associated with corneal 
staining: odds ratios 1.82 [1.07-3.09].
Conclusions: These first results from Spain offer interesting 
insight into the prevalence of OSD in glaucoma patients and also 
highlight the ease of use of this tool in clinical practice. Almost 
half of all patients reported symptoms, and OSD was diagnosed 
in three quarters. The FAST questionnaire appears to be a simple 
and effective method to help ophthalmologists to evaluate OSD in 
glaucoma patients which can be completed easily in daily clinical 
practice.
Commercial Relationships: Santiago Ortiz-Perez, 
None; Alfonso Anton-Lopez, Laboratoires THEA (R); 
Christophe Baudouin, LABORATOIRES THEA (R)
Support: Study sponsored by Laboratoires Théa
Clinical Trial: Agencia Espanola de Medicamentos y Productos 
Sanitarios (AEMPS), THE-GLA-2015-01
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Postoperative Intraocular Pressure Dynamics after Femtosecond 
Assisted Cataract
David A. Terrell1, Meenakshi Chaku1, 2, Brian R. Sullivan1, 2. 
1Ophthlamology, Loyola, Oak Park, IL; 2Ophthlamology, Hines VA, 
Maywood, IL.
Purpose: Femtosecond laser assisted cataract surgery (FLACS) 
has been shown to transiently increase intraocular pressure (IOP) in 
patients undergoing cataract surgery. Limited studies have examined 
the impact of FLACS on patient’s postoperative intraocular pressure; 
and more specifically, patients identified to have glaucoma or pre-
glaucoma. The purpose of this study is to investigate postoperative 
intraocular pressure dynamics after femtosecond laser-assisted 
cataract surgery (FLACS) as compared to incisional cataract surgery. 
We hypothesize that current FLACS techniques will result in 
increased postoperative pressures, insofar as utilization of FLACS 
commonly results in increased time of surgery and is known to 
transiently increase intraocular pressure.
Methods: In this IRB approved prospective study, we have analyzed 
41 patients that underwent FLACS vs 39 patients that underwent 
traditional incisional surgery from September of 2014 through May 
of 2015 at Hines Hospital of Veterans Affairs. Primary outcome 
measurements included pre- and post-operative IOP, as well as 
number of glaucoma medications the patients were on pre and post-
operatively.
Results: This study identified an increase in intraocular pressure 
for the subset of patients identified to have pre-glaucoma or POAG 

after FLACS at post-operative day one and week one; as compared 
to the similar patient population that underwent traditional cataract 
surgery (e.g. 14.89 mmHg +/- 2.9 (p=0.0494), 4.1 mmHg +/- 3.17 
(p= 0.24) at post op day 1 and week 1 respectively). A trend towards 
an increase in the number of glaucoma medications was also 
observed in the FLACS groups, with pre- /post-operative glaucoma 
medication ratios of 1.2/1.6, but the difference was not statistically 
significant (p=0.42). Whereas there was no statistical difference of 
post-operative intraocular pressure in non-glaucomatous patients who 
underwent FLACS or traditional cataract surgery.
Conclusions: In this study we prospectively examined multiple 
pre- and post-operative time points, (including post op day 1, post op 
week 1, post op month 1 and 6 months). We have found that FLACS 
results in statistically higher post-operative intraocular pressure in 
the glaucoma/preglaucoma subset of cataract surgery patients, as 
compared with traditional cataract surgery.
Commercial Relationships: David A. Terrell; Meenakshi Chaku, 
None; Brian R. Sullivan, None
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Long-term outcomes of glaucoma drainage implants in  
Vogt-Koyanagi-Harada disease
Brandon J. Wong, Grace M. Richter, Narsing A. Rao, 
Damien C. Rodger. Ophthalmology, USC Roski Eye Institute, Los 
Angeles, CA.
Purpose: To analyze the prevalence of ocular hypertension and 
glaucoma in patients with Vogt-Koyanagi-Harada disease (VKH) 
and to report the long-term outcomes of glaucoma drainage implant 
(GDI) surgery in patients with VKH.
Methods: Retrospective chart analysis of patients diagnosed with 
VKH from September 2008 to November 2016. Demographics of 
patients with ocular hypertension or glaucoma are reported as well 
as analysis of patients undergoing GDI surgery and the outcomes of 
surgery.
Results: Of 37 patients who were diagnosed with VKH in this time 
period, 8 patients (21.6%) had ocular hypertension (13 eyes) that was 
medically controlled and 11 patients (29.7%) had ocular hypertension 
or glaucoma refractory to medical therapy requiring GDI surgery 
(19 eyes). The average age of patients undergoing GDI surgery was 
35.1±13.6 years old, mean logMAR visual acuity was 0.93±0.84, 
mean IOP prior to surgery was 38±12.1 mm Hg, and mean number 
of ocular hypotensive medications was 3.4±0.8. Three eyes had iris 
bombe with angle closure, 12 eyes had open angles with steroid 
response, and 4 eyes had mixed mechanism glaucoma. Mean time to 
GDI surgery was 15.5±16.7 months. Seven eyes received a Baerveldt 
implant (four with combined cataract surgery) and 12 eyes received 
Ahmed implants (four with combined cataract surgery). The average 
follow up time after surgery was 41.5±31 months. At final follow 
up, mean logMAR visual acuity at final follow up was 0.56±0.72 
(p=0.18), mean IOP was 15.5±5.8 mmHg (p<0.0001), and mean 
number of ocular hypotensive medications was 1.8±1.1 (p<0.0001). 
The initial IOP in patients with Baerveldt implants was 31.9±10.5mm 
Hg compared to 41.6±11.9mm Hg in patients with Ahmed implants 
(p=0.92). Eyes that received a Baerveldt implant had a final IOP of 
12.1±5.9mm Hg compared to 17.4±4.9mm Hg in Ahmed implants 
(p=0.51). More post-operative complications were observed in eyes 
with Baerveldt implants, including early choroidal detachments 
(2 eyes), tube exposure (3 eyes), and tube failure requiring further 
surgery (1 eye).
Conclusions: Baerveldt and Ahmed implants are effective in 
lowering IOP in patients with VKH in the long term. There is no 
significant difference in IOP reduction between Baerveldt and Ahmed 
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implants. Post-operative complications are relatively more common 
in Baerveldt implants. GDI surgery can reduce the number of ocular 
hypotensive medications required to control IOP in VKH patients.
Commercial Relationships: Brandon J. Wong, None; 
Grace M. Richter, None; Narsing A. Rao, None; 
Damien C. Rodger, None
Support: Unrestricted institutional grant from Research to Prevent 
Blindness (USC Roski Eye Institute); American Glaucoma Society 
Mentoring for Advancement of Physician Scientists (GMR)
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Herpetic uveitis and its association with secondary glaucoma 
and/or ocular hypertension in the Instituto de Oftalmología 
“Fundación Conde de Valenciana” in the period 2010-2015
Andres Uriostegui Rojas, Deisy Diarte, Maria Jose Salgado Canseco, 
Miguel Pedroza-Seres. Uvea, Instituto de Oftalmología “Fundación 
Conde de Valenciana”, Ciudad de Mexico, Mexico.
Purpose: To describe the incidence of secondary glaucoma and/
or ocular hypertension in patients with herpetic uveitis, as well as 
its therapeutic management in third level ophthalmologic center in 
Mexico.
Methods: A period of five years was analyzed through a database 
of patients that were seen in our uvea service from January 2010 
to December 2015, with the diagnosis of herpetic uveitis (herpes 
simplex or varicela-zoster). Patients with 6 months follow-up of were 
included. Patients who did not follow up or who stopped medical 
treatment were excluded.
Results: We studied 264 patients with herpetic uveitis diagnosis 
and its association with secondary glaucoma or ocular hypertension; 
Only 14% (37 patients) of the total of patients developed secondary 
glaucoma and 18% (47 patients) developed ocular hypertension. Of 
the 14% of patients with uveitis glaucoma, 80% required treatment 
with an Ahmed valve implant (29 patients), versus 4% (9 patients) 
only medical treatment (hypotensive monotherapy); 47 patients 
(18%) who o whom developed ocular hypertension were treated 
with beta-blocker monotherapy. Regarding intraocular pressure, in 
the secondary glaucoma group the mean pre-treatment intraocular 
pressure was 31mmHg, the intraocular pressure after treatment 
was 12mmHg; in the ocular hypertension group the pre-treatment 
intraocular pressure was 24 mmHg; The intraocular pressure after 
treatment was 11 mmHg.
Conclusions: Herpetic uveitis is one of the most common 
pathologies in Ophthalmology and Ophthalmologic Emergency 
service therefore the importance of an early diagnosis that could 
avoid complications such as uveitis and/or ocular hypertension.
Commercial Relationships: Andres Uriostegui Rojas, None; 
Deisy Diarte, None; Maria Jose Salgado Canseco, None; 
Miguel Pedroza-Seres, None
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Peripheral lymphocytes as a source of biomarkers in POAG
Stefano Gandolfi1, Nicola Ungaro1, Luigi Varano1, raffaella aldigeri1, 
piergiorgio petronini2, silvia lamonica2. 1Ophthalmology, University 
of Parma, Parma, Italy; 2Medicine, Univ. of Parma, Pathology, Parma, 
Italy.
Purpose: to measure (a) the apoptotic response to oxidative stress in 
lymphocytes of OAG, OH and controls, (b) the prevalence of T-reg 
(Cd4-Cd25) lymphocytes in OAG and controls and (c) correlate them 
with the 10-yr rate of field progression
Methods: consecutive patients referring to the Glaucoma Clinic were 
screened. 56 patients with POAG, 56 matched controls and 41 ocular 
hypertensives were enrolled in the “apoptotic response study”. 18 
patients with POAG and 18 matched controls were enrolled in the 
“autoimmunity” study. Blood samples were processed as follows: 
(a) “apoptotic response”: 2-hrs incubation of Lymphocytes, upon 
amplification with PHA, with increasing concentrations of H2O2 
(up to 100 mM), 16-hr recovery, apoptosis evaluated by DNA 
fragmentation test and Annexin V test;(b)“autoimmunity “:Flow 
cytometriy to determine the CD4+CD25+FOXP3 lympho population. 
After magnetic cell separation of CD4+CD25-(Tresp) and Treg cells, 
the suppression function of Tregs was assessed using the in vitro 
suppression test (Treg suppression Inspector, Miltenyi Biotec).
POAG and OH were followed up to 10 years. The following data 
were collected every 6 months:(a)visual field (SAP 24/2 SITA 
st),(b)optic disc (HRT2-3),(c)IOP and CCT,(d)visual acuity,(e)
blood pressure,(f) medications and concomitant systemic therapies. 
Main outcome:rate of progression of visual field (RoP). Secondary 
outcome(s):(a) progression of optic disc,(b) changes of therapy,(c) 
conversion from OH to POAG.RoP was calculated by trend analyses 
of (a) the MD and (b) the glaucoma hemifield clusters.
Results: Both the basal apoptotic index and the response to peroxide 
were higher in POAG vs controls and OH, whose values were 
superimposable. The % reponse to peroxide correlated significantly 
with 10-yr VF RoP (r2 = 0.746). After a multivariate analysis, the 
following factors were significantly associated with faster RoP: 
% respose to peroxide, > 2 changes of therapy and age. CCT was 
protective.
The median value of Tregs (%) in POAG patients was 5.55 vs. 4.28 
in controls (p=0.005). No significant difference in the suppression 
activity of Tregs was observed between POAG controls (88 and 
94% of suppression in the 1:1 co-colture, p=0.118). MD RoP was 
0,794+0,71 dB /year in glaucoma patients. The RoP correlated with 
the % T-regs in the individual patients (r = 0.774, p < 0.001). RoP 
proved surprisingly unrelated to the mean IOP.
Conclusions: peripheral lymphocytes can provide biomarkers for 
POAG
Commercial Relationships: Stefano Gandolfi, None; 
Nicola Ungaro, None; Luigi Varano, None; raffaella aldigeri, 
None; piergiorgio petronini, None; silvia lamonica, None


