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The OVIS Study - Visual impairment in institutionalized elderly 
people
Petra P. Fang1, Anne Schnetzer1, Frank Krummenauer2, 
Robert P. Finger1, Frank G. Holz1. 1Ophthalmology, University 
of Bonn, Bonn, Germany; 2Institute for Medical Biometry and 
Epidemiology, University of Witten-Herdecke, Witten-Herdecke, 
Germany.
Purpose: Demographic transition will lead to a substantial increase 
of blindness and visual impairment in the elderly of whom a 
substantial and growing proportion live in nursing and seniors’ 
homes. Recent studies from industrialized countries suggest unmet 
ophthalmological health care needs in institutionalized elderly. In 
order to substantiate this as well as generate data to plan health 
services for this hard to reach group the prospective multicenter 
cross sectional OVIS study, which was implemented during 2014-
2016, investigated ophthalmic health care need and provision in 
institutionalized elderly in Germany.
Methods: Nursing homes located close to participating centres 
were selected purposefully and all inhabitants invited to participate. 
All participants underwent a standardized examination including a 
detailed medical and ocular history, refraction, visual acuity testing, 
tonometry, biomicroscopy and dilated funduscopy. Data were 
analyzed descriptively.
Results: A total of 600 participants (434 women and 166 men) aged 
50 to 104 were examined in 32 retirement homes in Germany. 368 
(61%) had ophthalmological findings requiring treatment. The most 
prevalent finding was cataract, present in 53% of the examined 
cohort. More than half of these patients (62%) were recommended 
to cataract surgery. A diagnosed glaucoma was present in 9% of 
whom however one third was on none or insufficient anti-glaucoma 
treatment. In an additional 8% glaucoma was suspected and further 
evaluation including visual field testing recommended. Thus 17% of 
the examined institutionalized elderly had a suspected or confirmed 
glaucoma, requiring regular examinations and/or further evaluation. 
Only 52% of the examined cohort had seen an ophthalmologist 
within the last 5 years. 61% stated that they would be able to consult 
an ophthalmologist. However, reported main barriers were transport 
(39%) and absence of support (19%).
Conclusions: This study demonstrates that there is considerable 
unmet ophthalmic healthcare need in institutionalized elderly people 
in Germany. As ophthalmologists currently do not visit nursing 
homes and transport as well as lack of support are major barriers to 
accessing healthcare providers, novel models of healthcare provision 
need to be thought of.
Commercial Relationships: Petra P. Fang, None; Anne Schnetzer, 
Novartis (R); Frank Krummenauer, None; Robert P. Finger, QLT 
(C), Novartis (C), Opthea (C), Bayer (C), Novartis (F), Santen (C); 
Frank G. Holz, Zeiss (R), NightstarX (F), Boehringer-Ingelheim 
(C), Allergan (F), Thea (C), Allergan (R), Bioeq (C), Optos (F), Zeiss 
(F), Acucela (F), Genentech/Roche (R), Novartis (C), Heidelberg 
Engineering (F), Novartis (R), Bayer (C), Bayer (R), Heidelberg 
Engineering (C), Novartis (F), Merz (C), Heidelberg Engineering (R), 
Acucela (C), Genentech/Roche (C), Genentech/Roche (F), Bioeq (F), 
Bayer (F)

Program Number: 2192 Poster Board Number: A0330
Presentation Time: 3:45 PM–5:30 PM
Vision Status of Older Adults in Senior Living Communities: 
Results of an On-Site Screening Program
Brian Harrow1, Silvia Sörensen2, Katherine Nedrow1, Pavel Linares1, 
Rajeev S. Ramchandran1. 1Ophthalmology, Flaum Eye Institute, 
University of Rochester Medical Center, Rochester, NY; 2Warner 
School for Education and Human Development, University of 
Rochester, Rochester, NY.
Purpose: Older adults experience more significant vision loss than 
other age groups. As their numbers increase, so too do the number 
of residents of senior living communities. Little is known, however, 
about the visual health of these residents. We conducted on-site eye 
screening and education sessions to study vision impairment of such 
residents and to learn what value they place on ocular screening.
Methods: On-site eye screening was provided to 183 self-selected 
residents of two Rochester, NY senior living communities between 
Jan. 2015 and Jan. 2016. Visual acuity, contrast sensitivity, fundus 
photos, and OCT images were obtained. Subjects also participated 
in an eye education program and completed surveys on their 
demographics, health status, visual function (NEI VFQ-25), and 
program satisfaction.
Results: The mean (SD) age of the 183 subjects was 82 (8). They 
were mostly non-Hispanic white (90%) and female (79%). They 
reported having good health or better (80%), health insurance (98%), 
and having had an eye exam in the past year (79%). Reported eye 
disease included prior cataracts (89%), current cataracts (26%), 
glaucoma (actual or suspected) (14%), and AMD (19%). Mean 
(SD) VFQ-25 score was 85 (21), with the lowest subscore of 75 
(28) in Driving. Mean (SD) logMAR binocular distance visual 
acuity (VA) was 0.11 (0.17). Monocular (binocular) distance VA 
screen “failure” (VA worse than 20/40 in eye(s)) was 32% (10%), 
one-third of which improved to 20/40 or better with pinhole testing. 
Mean (SD) binocular contrast sensitivity (CS) was 1.40 (0.28), with 
47% failing the CS screen (CS < 1.50). Subjects were satisfied with 
their eye screening (98%), and 87% reported a willingness to pay 
(WTP) on average $27 for it. Based on a multivariable regression 
model, predictors of WTP were VFQ25 subscores in (1) General 
Health (t=4.0, p<0.001); (2) Distance Activities (t=3.24, p=0.002); 
and (3) Driving (t =-3.18, p=0.002) (R2=0.19). WTP bore no clear 
relationship to VA.
Conclusions: Although most subjects received regular eye care and 
had good visual acuity, nearly 50% had impaired binocular contrast 
sensitivity. Visual acuity and pinhole testing suggest that vision needs 
may not be adequately met in this population. Subjects expressed 
high satisfaction with the screening, and 87% were willing to pay a 
mean $27 out-of-pocket fee for it.
Commercial Relationships: Brian Harrow, None; Silvia Sörensen, 
None; Katherine Nedrow, None; Pavel Linares, None; 
Rajeev S. Ramchandran, None
Support: National Institute on Aging, R03 AG048111-02
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Program Number: 2193 Poster Board Number: A0331
Presentation Time: 3:45 PM–5:30 PM
The PrOVIDe Study: sample characteristics
Michael Bowen1, Beverley Hancock1, Dave Edgar2, Rakhee Shah2, 
Steve Iliffe3, James Pickett4, Sarah Buchanan6, Michael Clarke5, 
Susan Maskell4, Sayeed Haque8, Neil O’Leary7, John-Paul Taylor5. 
1Research, The College of Optometrists, London, United Kingdom; 
2City, University London, London, United Kingdom; 3University 
College London, London, United Kingdom; 4Alzheimer’s Society, 
London, United Kingdom; 5Newcastle University, Newcastle-
upon-Tyne, United Kingdom; 6The Thomas Pocklington Trust, 
London, United Kingdom; 7Trinity College Dublin, Dublin, Ireland; 
8University of Birmingham, Birmingham, United Kingdom.
Purpose: The PrOVIDe study aimed to investigate the prevalence 
of a range of vision problems among people with dementias, aged 
60-89 years and to examine the extent to which these conditions are 
undetected or inappropriately managed.
Methods: The study had two stages, a cross-sectional prevalence 
study followed by qualitative research. In Stage 1, 708 people 
with dementia (389 living at home and 319 in care homes) had a 
domiciliary eye examination. The inclusion criteria were people 
with dementia (any type), aged 60-89 years; individuals lacking 
mental capacity to provide informed consent to participate required a 
consultee who could give approval on their behalf.
Results: 22 percent reported not having had a test in the last two 
years: this included 19 participants who had not been tested in the 
last 10 years. Prevalence of visual impairment (VI) was 32.4% (95% 
Confidence Intervals (CI) 28.7 to 36.5) and 16.3% (CI 13.5 to 19.6) 
for the commonly-used criteria for VI of visual acuity (VA) worse 
than 6/12 and 6/18 respectively. Of those with VI, 44% (VA<6/12) 
and 47% (VA<6/18) were correctable with up-to-date spectacles. 
Almost 50% of remaining un-correctable VI (VA<6/12) was 
associated with cataract, therefore potentially remediable.
Conclusions: Almost 50% of VI was correctable with spectacles - 
more with cataract surgery. The prevalence of VI was similar to the 
best comparator data on the general population but the emerging 
study findings suggest that eye care for people with dementia 
could be enhanced. Department of Health Disclaimer: The views 
and opinions expressed therein are those of the authors and do not 
necessarily reflect those of the HS&DR Programme, NIHR, NHS or 
the Department of Health.
Commercial Relationships: Michael Bowen, None; 
Beverley Hancock, None; Dave Edgar, None; Rakhee Shah, 
The Outside Clinic (E); Steve Iliffe, None; James Pickett, None; 
Sarah Buchanan, None; Michael Clarke, None; Susan Maskell, 
None; Sayeed Haque, None; Neil O'Leary, None;  
John-Paul Taylor, None
Support: This project was funded by the National Institute for Health 
Research Health Services and Delivery Research Programme (project 
number 11/2000/13)

Program Number: 2194 Poster Board Number: A0332
Presentation Time: 3:45 PM–5:30 PM
Main visual disorders of the geriatric patient: report of an 
ophthalmologic reference center in the north of Mexico
Eduardo Camacho-Martinez, Jorge E. Valdez, Julio C. Hernandez, 
Celia A. Peña-Heredia, Judith Zavala, Denise Loya, Paloma Lopez, 
Yordan Rafael Miranda-Cepeda. Escuela de Medicina Tecnologico de 
Monterrey, Monterrey, Mexico.
Purpose: Visual disorders in geriatric patients have repercussions 
beyond visual acuity, such as decreased functional ability, and 
increased depression. We performed a retrospective, observational 

clinical study to find the most prevalent reasons for consult and 
diagnoses in a Mexican geriatric population.
Methods: We analyzed 2769 clinical files from an ophthalmologic 
reference center (Centro de Atención Médica Santos y de la Garza 
Evia, Tecnológico de Monterrey; Nuevo León, México) from 2010 
to 2015. Inclusion criteria were: patients of ≥65 years, both genders. 
Files without recorded reason for consult, as well as patients with 
prior ophthalmologic surgeries were excluded. Variables such as 
age, gender, comorbidities, chief complaint and diagnosis prior to 
treatment were analyzed. Statistical data such as mean, median, 
interquartile range and standard deviation were obtained. The odds 
ratio for developing eye disease with each of the comorbidities was 
analyzed.
Results: A total of 500 files satisfied the stablished criteria, 67.4% 
(n=337) were women. The average age was 71.6 ± 6.7 years (range 
65-101). The most common reason for consult was decreased vision 
(57%), followed by routine checkup (9%) and dry eye (7%). Cataract 
(30%) was the most prevalent ophthalmologic disease, followed by 
diabetic retinopathy (10%), and dry eye syndrome (9.2%). Systemic 
arterial hypertension (44.2%) was the most common comorbidity, 
followed by diabetes mellitus type 2 (33.2%), cardiopathy (4.8%) 
and dyslipidemia (4.4%). A high probability of having diabetic 
retinopathy was observed if the patient had diabetes mellitus type 
2 (OR:420.98, IC 95% 6863.35-25.82, p<.001), or hypertension 
(OR:1.87, IC 95% 3.19-1.10, p=.02); and a high probability of 
having hypertensive retinopathy was found if the patient had 
arterial hypertension (OR:25.10, IC 95% 433.84-1.45, p=.02), or 
dyslipidemia (OR:12.39, IC 95% 53.36-2.87, p<.001). No correlation 
was found amongst the other systemic comorbidities and ophthalmic 
diagnoses.
Conclusions: The main reason for consult in the geriatric population 
analyzed was decreased vision. Independently of the reason for 
consult, the most common diagnosis was cataract. Diabetes mellitus 
type 2 and arterial hypertension, are robust risk factors for the 
coexistence of diabetic retinopathy; while arterial hypertension and 
dyslipidemia are risk factors for hypertensive retinopathy.
Commercial Relationships: Eduardo Camacho-Martinez, None; 
Jorge E. Valdez, None; Julio C. Hernandez, None;  
Celia A. Peña-Heredia; Judith Zavala, None; Denise Loya, None; 
Paloma Lopez, None; Yordan Rafael Miranda-Cepeda, None

Program Number: 2195 Poster Board Number: A0333
Presentation Time: 3:45 PM–5:30 PM
Study of the uptake of low vision rehabilitation services: 
Incidence and Prevalence of Low Vision among Patients Seeking 
Ophthalmic Care
Bonnielin K. Swenor, Judith E. Goldstein. Ophthalmology, Johns 
Hopkins Wilmer Eye Institute, Baltimore, MD.
Purpose: To determine the prevalence and incidence of low 
vision among patients seeking ophthalmic care and describe the 
demographic and clinical characteristics of these patients.
Methods: Electronic medical record (EMR) data was obtained for 
all patients at the Wilmer Eye Institute (East Baltimore and 8 satellite 
locations) with at least one visit in 2014. Low vision status at each 
visit was categorized as visual acuity (VA) worse than 20/40 in the 
better-seeing eye. Best-corrected VA was the primary variable used, 
and if not recorded, the better of the pinhole or habitual VA was relied 
upon. Prevalence and incidence estimates, as well as associated 95% 
confidence intervals were determined over a 12-month period. EMR 
data from 2013 were used to determine incident low vision status. 
Demographic and clinical data obtained from the EMR were used to 
compare the characteristics of patients with and without low vision.
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Results: In 2014, a total of 104,668 patients had at least one Wilmer 
Eye Institute visit. Of these patients, 93,455 had VA data recorded 
during at least one eye appointment (89.3%). Among patients with 
visual acuity data, the prevalence of low vision was 10.5% (95% CI: 
10.3% to 10.7%) and the incidence as 3.5% (95% CI: 3.4% to 3.7%) 
in 2014. Low vision patients were more likely to be older (61 vs 55 
years old) and male (43% vs 41%), and less likely to be white (64% 
vs 70%) (p<0.001 for all comparisons) than those without low vision. 
The majority of low vision patients had at least one retina (28.1%), 
comprehensive eye (19.6%), or anterior segment (19.3%) visit over 
this period.
Conclusions: This data provides an estimate of the number of 
patients seeking eye care that may benefit from LVR services (see 
associated abstract for data on the number of these patients who do 
and do not utilize LVR services), and describes the characteristics 
of these patients. This information is essential for understanding 
the professional resources need to serve the population, as well as 
improving interventions aimed at getting low vision patients to utilize 
LVR services.
Commercial Relationships: Bonnielin K. Swenor, None; 
Judith E. Goldstein, None
Support: Readers Digest Partners for Sight Foundation (RDPFS)

Program Number: 2196 Poster Board Number: A0334
Presentation Time: 3:45 PM–5:30 PM
First Rapid Assessment of Avoidable Blindness (RAAB) in 
Maldives: Prevalence and causes of blindness and cataract 
surgery
Taraprasad Das1, 2, Ubeydulla Thoufeeq3, Hans Limburg4, 
Maharshi Maitra5, Lapam Panda6, Asim Sil5, Fathimath Shabana3, 
John Trevelyan2, Yuddha Sapkota2. 1Retina Vitreous Services, LV 
Prasad Eye Institute, Hyderabad, India; 2International Agency for 
prevention of Blindness, Hyderabad, India; 3Ministry of health, 
Health Protection Agency, Male, Maldives; 4Internatioanl centre for 
Eye health, London, United Kingdom; 5Netra Niramaya Niketan, 
Purba Medinapur, India; 6L V Prasad Eye instittue, Bhubaneswar, 
India.
Purpose: 
To report the results of first nationwide rapid assessment of avoidable 
blindness (RAAB) survey in Maldives that estimated the prevalence 
and causes of blindness, cataract surgical coverage, visual outcome 
following cataract surgery and barriers to uptake of available cataract 
surgical services among the people of age 50 years and older.
Methods: 
A total of 3,100 study participants in 62 clusters in all 20 atolls of the 
country were selected according to probability proportionate to size 
for the study. In a house-to-house visits, the study particiapts were 
enrolled and examined in the selcted study clusters by 2 teams led by 
ophthalmologists. The data collection was done in mRAAB software 
loaded on a smartphone.
Results: 
The age-gender standardized prevalence of blindness was 2.0% 
(95%CI:1.5-2.6). Cataract was leading cause of blindness (51.4 
%) and uncorrected refractive error was the leading cause of visual 
impairment (50.9%). Cataract Surgical Coverage was 86% among 
the cataract blind eyes and 93.5% among the cataract blind persons. 
Good visual outcome (Visual acuity > 6/18) among the cataract 
operated eyes was 67.9% presenting and 76.6% best corrected visual 
acuity. Close to half (48.1%)Maldivian people chose to get operated 
in the neighbouring countries. Two important barriers for not availing 
the current cataract surgical services in country were “did not feel” 
(29.7%), and “treatment deferred” (33.3%).
Conclusions: 

The visual outcome of cataract surgery is currently below the WHO 
prescribed standards. Maldives need further human and skill capacity 
building for improving the cataract surgical outcome that will 
generate enough confidence for the eye care services in the country.
Commercial Relationships: Taraprasad Das, None; 
Ubeydulla Thoufeeq, None; Hans Limburg, None; 
Maharshi Maitra, None; Lapam Panda, None; Asim Sil, 
None; Fathimath Shabana, None; John Trevelyan, None; 
Yuddha Sapkota, None
Support: Lions Club International Foundation

Program Number: 2197 Poster Board Number: A0335
Presentation Time: 3:45 PM–5:30 PM
Estimated Prevalence of Visual Impairment in Sub-Saharan 
Africa (2015)
John H. Kempen1, 2, Rupert R. Bourne3, Tien Y. Wong4, 
Hugh Taylor5, Nina Tahhan6, 7, Gretchen Stevens8, Serge Resnikoff9, 
Konrad Pesudovs10, Hans Limburg12, Janet L. Leasher13, 
Jill E. Keeffe14, Jost B. Jonas15, Tasanee Braithwaite3, Seth Flaxman16, 
Kovin S. Naidoo11, 6. 1Ophthalmology, Massachusetts Eye and Ear 
Infirmary; Harvard Medical School, Boston, MA; 2Discovery Eye 
Center/MyungSung Christian Medical Center, Addis Ababa, Ethiopia; 
3Vision & Eye Research Unit, Anglia Ruskin University, Cambridge, 
United Kingdom; 4Singapore Eye Research Institute, National 
University of Singapore, Singapore, Singapore; 5Melbourne School of 
Populations and Global Health, University of Melbourne, Melbourne, 
VIC, Australia; 6Brien Holden Vision Institute, Sydney, NSW, 
Australia; 7School of Optometry and Vision Science, University 
of New South Wales, Sydney, NSW, Australia; 8Department of 
Information, Evidence and Research, World Health Organization, 
Geneva, Switzerland; 9International Health and Development, 
Geneva, Switzerland; 10NHMRC Centre for Clinical Eye Research, 
Flinders University, Adelaide, SA, Australia; 11African Vision 
Research Institute, University of Kwazulu-Natal, Durban, South 
Africa; 12Health Information Services, Grootebroek, Netherlands; 
13Nova Southeastern University, Fort Lauderdale, FL; 14L V Prasad 
Eye Institute, Hyderabad, India; 15Department of Ophthalmology, 
Medical Faculty Mannheim, Mannheim, Germany; 16Department of 
Statistics, University of Oxford, Oxford, United Kingdom.
Purpose: To estimate the burden of visual impairment in Sub-
Saharan Africa, including functional presbyopia, as of 2015.
Methods: We applied meta-analysis to population-based datasets 
submitted to the Global Vision Database which were relevant to 
Sub-Saharan Africa visual impairment, blindness, and functional 
presbyopia prevalence from 1980 to 2015. Definitions: Blindness—
presenting visual acuity (VA) worse than (<) 3/60 and/or a visual field 
≤10 degrees in radius around central fixation; “Moderate to Severe 
visual impairment (MSVI)”—VA<6/18 but 3/60 or better; “Mild 
visual impairment (VI)”—<6/12 but 6/18 or better; “Presbyopia”—
near vision worse than N6 or N8 at 40cm and best-corrected visual 
acuity better than 6/12. A range of plausible estimates was indicated 
by 80% uncertainty intervals (UI).
Results: See Table. Overall, more than 25% of the 50+ age group 
was visual impaired, not counting presbyopia, which affected an 
additional 58.49% (42.59-73.84). Blindness tended to be less in the 
Southern and Central than the Western and Eastern parts of  
sub-Saharan Africa.
Conclusions: Sub-Saharan Africa currently has one of the lower 
absolute burdens of visual impairment as a result of its young 
population age structure, but has the highest age-standardized 
burden of visual impairment in the world, suggesting the burden 
of visual impairment will become the highest in the world once 
the demographic transition is completed. Interventions to prevent 
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future blindness and train eye care practitioners are indicated now 
to forestall or at least mitigate this incoming tidal wave of visual 
impairment.

Commercial Relationships: John H. Kempen, None; 
Rupert R. Bourne, None; Tien Y. Wong, None; Hugh Taylor, 
None; Nina Tahhan, None; Gretchen Stevens, None; 
Serge Resnikoff, None; Konrad Pesudovs, None; Hans Limburg, 
None; Janet L. Leasher, None; Jill E. Keeffe, None; Jost B. Jonas, 
None; Tasanee Braithwaite, None; Seth Flaxman, None; 
Kovin S. Naidoo, None
Support: Brien Holden Vision Institute

Program Number: 2198 Poster Board Number: A0336
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A survey of the magnitude and determinants of visual 
impairment in the southwest region of São Paulo state, Brazil
Lucieni C. Ferraz1, Roberta L. Meneghim2, Pedro P. Cavinato2, 
Larissa Satto2, Alicia Galindo-Ferreiro3, Rajiv Khandekar3, 
Silvana A. Schellini2, 3. 1Hospital Estadual Bauru UNESP, Bauru, 
Brazil; 2Oftalmologia, Faculdade de Medicina de Botucatu - UNESP, 
Botucatu, Brazil; 3King Khaled Specialist Eye Hospital, Riyadh, 
Saudi Arabia.
Purpose: to present the magnitude and determinants of bilateral 
blindness and severe visual impairment (VI) in southwestern region 
of São Paulo state, Brazil. This data is crucial for proper planning 
and for monitoring the progress of ‘VISION 2020 global initiative to 
eliminate avoidable blindness in all member countries.
Methods: a convenience sampling cross-sectional survey targeted 
people of all ages in 10 districts in the southwest region of São Paulo 
state, Brazil in 2013-14. The population was evaluated using a mobile 
ophthalmic unit and ophthalmologists performed complete eye 
examination. The World Health Organization recommended criteria 
for vision grading was used. The age-sex adjusted prevalence and the 
95% confidence interval (CI) were calculated, estimating the number 
of visually disabled persons.
Results: we examined 2,306 participants. The age-sex adjusted 
prevalence of bilateral blindness was 0.23% (95% CI: 0.1 to 0.4). 
Females (0.35%) and patients 50 years and older (0.57%) had higher 
prevalence of blindness compared to males and other age-groups. The 
prevalence of bilateral severe VI was 9.7% (95% CI: 8.8 to 10.6). 
There were more males with severe VI (11.6%), younger than10 
years (15.9%) and older than 50 years (12.3%). Estimates indicated 
880 people with bilateral severe VI in the study area. Cataract and 
refractive error contributed to 64% and 22% of bilateral severe VI 
respectively.
Conclusions: visual impairment in the studied study population was 
low and mainly due to cataract and refractive errors. Health care 
organizations should increase initiatives related to the prevention of 
avoidable blindness.
Commercial Relationships: Lucieni C. Ferraz, None; 
Roberta L. Meneghim, None; Pedro P. Cavinato, None; 
Larissa Satto, None; Alicia Galindo-Ferreiro, None; 
Rajiv Khandekar, None; Silvana A. Schellini, None

Program Number: 2199 Poster Board Number: A0337
Presentation Time: 3:45 PM–5:30 PM
Prevalence and contribution of pterygium in visual impairment 
and blindness in older adults: the Brazilian Amazon Region Eye 
Survey (BARES)
Arthur G. Fernandes1, Adriana Berezovsky1, Marcia Higashi1, 
Joao M. Furtado1, 2, Sung Watanabe1, Paulo Henrique Morales1, 
Marcos Jacob Cohen3, 4, Jacob Moyses Cohen3, 4, Marcela Cypel1, 
Cristina C. Cunha1, 7, Nivea Nunes Cavascan1, Paula Sacai1, 
Galton Carvalho Vasconcelos1, 6, Sergio Munoz5, Rubens Belfort1, 
Solange R. Salomao1. 1Oftalmologia e Ciencias Visuais, Universidade 
Federal de Sao Paulo, Sao Paulo, Brazil; 2Oftalmologia, 
Otorrinolaringologia e Cirurgia de Cabeca e Pescoco, Faculdade de 
Medicina de Ribeirao Preto USP, Ribeirao Preto, Brazil; 3Divisao 
de Oftalmologia, Depto. de Cirurgia, Universidade Federal do 
Amazonas, Manaus, Brazil; 4Instituto de Olhos de Manaus, Manaus, 
Brazil; 5Salud Publica, Universidad de La Frontera, Temuco, Chile; 
6Oftalmologia e Otorrinolaringologia, Universidade Federal de Minas 
Gerais UFMG, Belo Horizonte, Brazil; 7Hospital Bettina Ferro de 
Souza, Universidade Federal do Para, Belem, Brazil.
Purpose: Pterygium is an ophthalmic disease strongly related to 
ocular sun exposure. Our purpose was to determine the prevalence of 
pterygium and its contribution to visual impairment and blindness in 
older adults living in a high ultra-violet (UV) exposure area, the city 
of Parintins in the Brazilian Amazon Region.
Methods: BARES is a population-based cross sectional study 
conducted using cluster random sampling, to enumerate subjects 45 
years of age and older. Eligible subjects were enumerated through 
a door-to-door household survey and invited for an eye exam. 
Pterygium was assessed in each eye by ophthalmologists through 
slit-lamp examination considering its location (nasal, temporal or 
both), size (> 3mm) and pupillary invasion. Visual impairment 
was considered as best-corrected visual acuity (BCVA) <20/63 
and blindness BCVA <20/200. Associations of pterygium with 
gender, age, education and local of residence (urban or rural) were 
investigated.
Results: A total of 2384 eligible persons were enumerated and 2041 
(85.6%) were examined. The prevalence of any type of pterygium 
in either eye was 58.7% [95% Confidence Interval (CI): 56.6% 
– 60.9%] and for bilateral pterygium was 39.2% [95%CI: 37.1% – 
41.4%]. Previous pterygium excision was present in 122 (3.0%) eyes 
with recurrence in 72 (59.0%) eyes. The prevalence of pterygium 
as cause of visual impairment and blindness was 14.3% and 3.9%, 
respectively. Male gender [OR=1.69; 95%CI: 1.35-1.94; p=0.001] 
was associated to the presence of pterygium in either eye. Older age 
[OR=2.01; 95%CI: 1.40-2.89; p=0.001] and rural area [OR=1.64; 
95%CI: 1.16-2.30; p=0.008] were associated to pterygium >3mm 
in either eye. Older age [OR=3.66; 95%CI: 1.91-7.04; p=0.001] 
was associated with pterygium invading the pupil. Male gender 
[OR=1.59; 95%CI: 1.20-2.10; p=0.003] and rural area [OR=1.61; 
95%CI: 1.03-2.51; p=0.006] were associated to the presence of 
pterygium in both nasal and temporal sides simultaneously.
Conclusions: Pterygium was highly prevalent in older adults and 
might cause visual impairment and blindness even when the best 
refractive correction is provided. These findings reinforce the need of 
strategic actions to prevent and to provide services for early diagnosis 
and treatment of this disease with emphasis in older males living in 
rural areas of the Brazilian Amazon Region.
Commercial Relationships: Arthur G. Fernandes; 
Adriana Berezovsky, None; Marcia Higashi, None; 
Joao M. Furtado, None; Sung Watanabe, None; Paulo 
Henrique Morales, None; Marcos Jacob Cohen, None; Jacob 
Moyses Cohen, None; Marcela Cypel, None; Cristina C. Cunha, 
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None; Nivea Nunes Cavascan, None; Paula Sacai, None; 
Galton Carvalho Vasconcelos, None; Sergio Munoz, None; 
Rubens Belfort, None; Solange R. Salomao, None
Support: Conselho Nacional de Desenvolvimento Científico 
e Tecnológico – CNPq, Brasília, Brasil, Programa Ciência 
sem Fronteiras (Grant # 402120/2012-4 to SRS, SM and JMF; 
Research Scholarships to SRS and RBJ); Fundação de Amparo 
à Pesquisa do Estado de São Paulo, FAPESP, São Paulo, Brasil 
(Grant # 2013/16397-7 to SRS); Sight First Program – Lions Club 
International Foundation (Grant # 1758 to SRS).

Program Number: 2200 Poster Board Number: A0338
Presentation Time: 3:45 PM–5:30 PM
Population-Based Assessment of Prevalence and Causes of Visual 
Impairment in the State of Tripura, India
Srinivas Marmamula1, 2, Rohit C. Khanna1. 1GPR ICARE, L V 
PRASAD EYE INSTITUTE, Hyderabad, India; 2LVPEI, Wellcome 
Trust / India Alliance Research Fellow, Hyderabad, India.
Purpose: Visual impairment (VI) is a public health challenge that 
affects millions of people worldwide. Reliable data are required 
for planning and monitoring of eye care service that address visual 
impairment. The World Health Organization’s recent report on 
‘Universal Eye Health: A global action plan 2014-2019’ highlights 
the need for regional surveys to generate evidence on the magnitude 
and causes of VI. We report the prevalence and causes of VI in 
a population aged 40 years and older from a state-wide study 
conducted in Tripura, India.
Methods: A population cross-sectional study was undertaken where 
a sample of 4500 participants was selected using cluster random 
sampling methodology. A team comprising an optometrist and field 
workers visited the households and conducted the eye examination. 
Presenting, pinhole and aided visual acuity were assessed. The 
anterior segment was examined using a torch light. Lens was 
examined using distant direct ophthalmoscopy method in a semi-dark 
room. Visual impairment (VI) was defined as presenting visual acuity 
worse than 6/18 in the better eye and it included moderate visual 
impairment (worse than 6/18 to 6/60) and blindness (worse than 
6/60).
Results: In all, 4109/4500 subjects were examined from 90 study 
clusters spread across the state. Among those examined, 49% 
(n=2017) were men and 31.6% (n=1627) had no education. About 
19.5% (n=799) were using spectacles at the time of examination. 
The overall prevalence of visual impairment was 9.8% (95% CI: 
8.9 – 10.7; n=402). The prevalence of moderate visual impairment 
was 7.0% (95% CI: 6.2 – 7.8; n=286) and blindness was 2.8% (95% 
CI: 2.3 – 3.4; n=116). Cataract (54.5%) was the leading cause of 
VI followed by uncorrected refractive errors (40.5%). On applying 
multiple regression analysis, the odds of having of VI were higher in 
older age groups and among women.
Conclusions: Visual Impairment is common affecting ten out of 
every hundred people aged 40 years or older in the state of Tripura. 
Over 90% of which is due to avoidable causes such as cataract and 
refractive errors. Provision of cataract surgery and spectacles may 
result in substantial reduction in visual impairment in Tripura.

Visual acuity assessment
Commercial Relationships: Srinivas Marmamula, None; 
Rohit C. Khanna, None

Program Number: 2201 Poster Board Number: A0339
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Prevalence and causes of visual acuity impairment in preschool 
and school children of Londrina, Paraná, Brazil
Fernanda S. Siqueira Anacleto1, Matheus B. Silva1, 
Giovanna B. Durães2, Chiara L. Reinert2, Erika Hoyama1, 2, 
Tiemi Matsuo1, Nobuaqui Hasegawa1. 1Hospital de Olhos de 
Londrina - HOFTALON, Londrina, Brazil; 2Pontifícia Universidade 
Católica do Paraná Campus Londrina, Londrina, Brazil.
Purpose: To evaluate the prevalence and causes of visual impairment 
in preschool and school children of Londrina, Paraná, Brazil.
Methods: A retrospective cross-sectional study was performed 
evaluating the medical records of children who participated of 
Projeto Primeiros Olhares (“First Sight Program”), conducted 
by HOFTALON - Hospital de Olhos - Londrina (”Londrina Eye 
Hospital”), from 2006 to 2015. Preschool and school children, 03 
through 07 years of age were evaluated according to gender, presence 
and cause of decreased visual acuity.
Results: 2852 eyes were evaluated. The average age was 4,5 years 
old, 51,8% were male and 48,2% female. Decreased uncorrected 
visual acuity (VA <0,7) was observed in 5% of the studied children, 
mainly in north, south, east and rural areas of the city (7%). 
Unilateral blindness (VA < 0,1) occurred in 0,4% and subnormal 
vision in 1,3 (< 0,1 VA < 0,3). The most important cause of decreased 
visual acuity was refractive error observed in 37% of the children 
with VA < 0,7.
Conclusions: Decreased visual acuity not previously diagnosed was 
observed in 5% of the studied children. Refractive errors were the 
most important cause of visual impairment.
Commercial Relationships: Fernanda S. Siqueira Anacleto, 
None; Matheus B. Silva, None; Giovanna B. Durães, None; 
Chiara L. Reinert, None; Erika Hoyama, None; Tiemi Matsuo, 
None; Nobuaqui Hasegawa, None
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Multi-state Assessment of Vision Impairment and Associated 
Morbidity
Dean A. VanNasdale, Lisa A. Jones-Jordan. Optometry, Ohio State 
Univ College of Optometry, Columbus, OH.
Purpose: To assess the prevalence and co-morbidities associated 
with vision impairment (VI) using the Centers for Disease Control 
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and Prevention’s (CDC) Behavioral Risk Factor Surveillance System 
(BRFSS) data across 3 states.
Methods: Data from Ohio (OH), Alabama (AL), and Nebraska (NE) 
were extracted from the 2013 BRFSS dataset. Self-report of difficulty 
seeing with or without glasses was used to categorize VI vs non-VI. 
The prevalence rates of self-reported VI in each state were assessed 
and the prevalence rates of chronic conditions in the VI population 
were compared with that of the non-VI population. Specifically, we 
assessed difference general health status between the VI and non-VI 
populations as well as the prevalence of chronic conditions, including 
angina/coronary heart disease, arthritis, and diabetes. Because the 
risk of falls is associated with VI, we compared the proportion of 
individual reporting difficulty walking or climbing stairs between the 
two groups.
Results: The prevalence of self-report VI is 4.80% (95% CI: 4.24 
to 5.43), 7.79% (95% CI: 6.94 to 8.74), and 3.34% (95% CI: 2.95 to 
3.77) for OH, AL, and NE, respectively. When averaged across the 
three states, 47% of those with VI reported excellent/very good/good 
general health status compared to 84% of those in the non-VI group. 
When averaged across the three states, the prevalence of heart disease 
(VI 12.7%, non-VI 4.3%), arthritis (VI 48.1%, non-VI 28.2%), and 
diabetes (VI 25.6%, non-VI 10.3%) were all higher in the VI group 
in each state, as well as reported difficulty walking or climbing stairs 
(VI 42.4%, non-VI 11.1%). The inter-state ranges in the VI group 
were 11.1-15.01% for heart disease, 39.2-55.1% for arthritis, 24.1-
28.1% for diabetes, and 47.1-57.9% for difficulty climbing stairs.
Conclusions: The BRFSS demonstrates important associations with 
vision impairment, including similarities across geographic locations 
with chronic conditions/quality of life metrics that are associated 
with VI. This assessment can be used as a template to evaluate vision 
impairment more broadly nationally and with additional analysis of 
existing and subsequent administrations of the BRFSS.
Commercial Relationships: Dean A. VanNasdale, None; 
Lisa A. Jones-Jordan, None
Support: CDC/NACCD multi-state vision needs assessment study
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Causes of childhood blindness and visual impairment at a low 
vision service in Mexico City
Juan A. Lopez Ulloa, Ana M. Beauregard Escobar. Instituto Conde 
de Valenciana, Mexico City, Mexico.
Purpose: There are few studies regarding the charactersitics of 
pediatric patients suffering from blindness and low vision in Mexico. 
We hypothesize that the main diagnoses found in these patients match 
those described in other developing countries, particularly regarding 
retinopathy of prematurity and congenital cataract as the main 
culprits. We performed a retrospective chart review in order to define 
which are the main diagnoses among patients in a low vision center 
in Mexico City, as well as to describe their associations with systemic 
disease.
Methods: A retrospective chart review was performed on 515 
patients aged 0 to 3 years who attended our Low Vision Service 
between January 2001 and December 2015. The following data 
were collected: age, gender, age of first appointment, cause of visual 
deficiency, affected anatomical structure, period of presentation, 
associated psychomotor disability, and associated systemic ailments.
A single diagnosis was chosen as the cause of visual impairment. 
The period during which the pathology most probably appeared was 
categorized as: hereditary, perinatal/neonatal, postnatal/infancy, and 
unknown. Psychomotor impairment and developmental delay, as well 
as associated systemic diseases, where recorded.

Results: Of 515 patients reviewed, 54.56% were male and 45.43% 
female. A total of 12.45% attended their first visit during their first 
6 months of life, 24.80% did so between 7 to 12 months, 30.46% 
during their first year, 18.95% at 2 years of age, and 11.32% at 
3 years old. The most prevalent disorders where retinopathy of 
prematurity (23.44%), congenital cataract (10.27%), and optic 
atrophy (9.88%). Peri- and neonatal factors were detemined as the 
cause of low vision in 166 patients; hereditary or intrauterine factors 
were attributed to 303 patients; postnatal/infancy were attributed to 
4 patients, while trauma accounted for 9 patients. A total of 43.10% 
presented developmental delay or psychomotor impairment, while 
35.99% presented systemic pathologies.
Conclusions: Our results support the hypothesis that retinopathy of 
prematurity and congenital cataracts represent the most prevalent 
causes of low vision in our center, in accordance to literature from 
other developing countries. We demonstrated that an important 
number of patients suffer developmental delay and systemic 
pathologies, making it essential for ophtalmologists to perform 
adequate referrals.
Commercial Relationships: Juan A. Lopez Ulloa, None; 
Ana M. Beauregard Escobar, None

Program Number: 2204 Poster Board Number: A0342
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Distinguishing the contribution of precision and repeatability to 
vision testing
Luis A. Lesmes1, Ava K. Bittner2, Zhong-Lin Lu3, Peter J. Bex4, 
Michael Dorr5. 1Adaptive Sensory Technology, San Diego, CA; 2Dept 
of Optometry, Nova Southeastern University, Ft. Lauderdale, FL; 
3Dept of Psychology, Ohio State University, Columbus, OH; 4Dept 
of Psychology, Northeastern University, Boston, MA; 5Institute for 
Human-Machine Communication, Technische Universität München, 
Munich, Germany.
Purpose: The promise of visual health monitoring and personalized 
medicine depends on vision metrics that can precisely track an 
individual’s vision over time. Common proxies for test precision are 
based on repeatability, such as the coefficient of repeatability (CoR). 
However, precision and repeatability are not the same. A test with 
coarse resolution may be repeatable, but changes in vision within or 
between individuals are obscured by large steps between test scores. 
To address this confound, we developed a new Fractional Rank 
Precision (FRP) metric to evaluate the precision of visual testing, 
based on concepts of machine learning: how well can an individual 
be identified in the population distribution of retest measures, based 
on their initial test measure? We assessed 3 vision tests using FRP: 
ETDRS visual acuity (VA), Pelli-Robson (PR) contrast sensitivity 
(CS), and quick Contrast Sensitivity Function (qCSF) testing.
Methods: From healthy observers (20-85 years), we obtained 164 
monocular and 100 binocular test-retest pairs of qCSF (one week 
apart). For a broad, scalar summary statistic, we computed the Area 
Under the Log CSF (AULCSF) from 1.5 to 18 cycles per degree. 
We also collected 189/180 test-retest pairs from PR CS and ETDRS 
VA testing. For each test, we computed CoR and FRP: the rank of 
the retest of a subject when all subjects’ retests are sorted by their 
similarity to a subject’s initial test, averaged across all subjects. FRP 
ranges from .5 (chance) to 1.0 (perfect identification of test from 
retest for each subject). We also recomputed FRP for increasing 
quantization, i.e. rounding of values to coarse step sizes.
Results: CoR and FRP were .214 and .844 (AULCSF), .243 and .721 
(PR CS), and .149 and .718 (ETDRS VA), respectively. As expected, 
increasing quantization reduced FRP. The precision of AULCSF was 
reduced to that of unmodified (non-quantized) PR CS and ETDRS 
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VA, when strong quantization collapsed the AULCSF population 
distribution to only 5 step-sizes.
Conclusions: The FRP metric is sensitive to a test’s resolution 
(step-size), variability (CoR), and dynamic range. Despite apparently 
better repeatability (lower CoR), the precision of ETDRS VA was 
similar to that of PR CS. The AULCSF provides highest FRP despite 
intermediate CoR, due to small step-sizes and low variability relative 
to its range. These features may be useful to detect visual changes in 
clinical trials and clinical practice.

Commercial Relationships: Luis A. Lesmes; Ava K. Bittner, 
Adaptive Sensory Technology Inc (F); Zhong-Lin Lu, Adaptive 
Sensory Technology Inc (I), Adaptive Sensory Technology Inc (P); 
Peter J. Bex, Adaptive Sensory Technology Inc (I), Adaptive Sensory 
Technology Inc (P); Michael Dorr, Adaptive Sensory Technology 
Inc (I), Adaptive Sensory Technology Inc (P)
Support: NEI EY021553
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Correlation of Burden of Ophthalmic Diseases with Frequency of 
Search Engine Terms on Google Trends between 2010 and 2016
John M. Guest, Anju Goyal, Nariman Nassiri, Bret A. Hughes, 
Mark S. Juzych. Ophthalmology, Kresge Eye Institute - Wayne State 
University, Detroit, MI.
Purpose: Patients use search engines to research and educate 
themselves on healthcare topics. Google Trends has data that can 
show how often specific search-terms are entered into Google’s 
search engine relative to one another (up to 5 terms). In this study we 
aimed to investigate the correlation between burden of 5 ophthalmic 
diseases in the US and relative search-term percentage on Google.
Methods: To quantify disease burden we used the rate of disability-
adjusted life years (DALYs) measured by the Global Burden of 
Disease (GBD) project in 2015 for cataract, glaucoma, refraction and 
accommodation disorders, macular degeneration, and other vision 
loss. These 5 diagnoses were searched on Google Trends with the 
filters “United States”, “2010-2016”, “Health”, and “Web searches”; 
refraction and accommodation disorders was replaced with the term 
“glasses”, and other vision loss (57 different diagnoses) was replaced 
with “vision loss”. The same was done for the treatments by simply 
adding the word “treatment” after the diagnosis, except for using the 
term “glasses” for refractive and accommodation disorders treatment. 
“Glasses” in March 2013 had the highest rate of search and was 
set at 100%. The rate of search for diseases and treatments in other 
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months was compared with it and the percentage for each month was 
calculated. Percentages were averaged from 2010-2016. The relative 
search-term percentage vs. DALYs rate per 100,00 population was 
plotted and a best fit line was calculated to determine correlation 
between the two.
Results: Relative public interest based on Google search-term 
percentage were as follows; “glasses” (72%), “vision loss” 
(12%), “cataract” (8%), “cataract surgery” (5%) “glaucoma” 
(5%), “glaucoma treatment” (1%), “macular degeneration” (2%), 
“macular degeneration treatment” (0%). Rate of DALYs per 
100,000 population in the US were; refraction and accommodation 
disorders (92.86), cataract (17.27), other vision loss (13.49), macular 
degeneration (8.24), and glaucoma (5.43). Figure 1 shows a strong 
positive correlation with a best fit line for diagnosis terms (R2=.9776), 
and treatment terms (R2=.9951).
Conclusions: Relative search-term percentage for diagnosis and 
treatment on Google Trends strongly correlates with the burden of 
disease for common ophthalmic diseases in the US. Google Trends 
could be helpful in studying epidemiology of eye diseases in the US.

Commercial Relationships: John M. Guest, None; Anju Goyal, 
None; Nariman Nassiri, None; Bret A. Hughes, None; 
Mark S. Juzych, None
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Validation of the TOtal Visual acuity extraction Algorithm 
(TOVA) for automated extraction of visual acuity and intraocular 
pressure data from free text clinical records
Doug Baughman, Cecilia Lee, Aaron Y. Lee. Ophthalmology, 
University of Washington, Seattle, WA.
Purpose: With an ever-increasing volume of electronic health record 
data, algorithm-driven data extraction must replace manual extraction 
for large scale analyses. Visual acuity and intraocular pressure 
(IOP) are important outcome measures commonly extracted from 
clinical records in vision research. The TOtal Visual acuity extraction 
Algorithm (TOVA) is presented and validated for automated 
extraction of best corrected visual acuity and IOP from clinical notes.
Methods: Consecutive outpatient ophthalmology notes over a 10 
day period from the University of Washington healthcare system 
in Seattle, WA were used for testing and validation of TOVA. The 
algorithm applied natural language processing (NLP) to recognize 
Snellen visual acuity targets in each line of free text and assigned 
laterality for each target. Visual acuity targets were divided into four 
discrete elements for analysis; numerator (e.g. the first number in 
20/40), denominator (e.g. the second number in 20/40), adjustment 
sign (plus or minus for letters read or missed within a Snellen 

chart line), and adjustment letters (the number of such letters). The 
best corrected measurement was determined for each eye. Highest 
recorded IOP measurements for each eye were also extracted using 
NLP. The algorithm was validated against the full set of extracted 
notes.
Results: A total of 200 clinical records were obtained, giving 1560 
data points. Interrater reliabilities by kappa for Snellen numerator, 
denominator, adjustment sign, and adjustment letters were 0.96, 0.93, 
0.87, and 0.84, respectively. Pearson correlation coefficient for IOP 
was 0.93 (95% CI: 0.92 to 0.95, p < 2.2x10^-16).
Conclusions: TOVA is a validated tool for extraction of visual acuity 
and IOP data from free text clinical notes and provides an open 
source method of accurate, efficient data extraction.

Fig 1. TOVA algorithm logic. A diagram outlining the rule-based 
algorithm for extracting visual acuities from clinical notes. Stepwise 
algorithm logic is given in the upper portion of the figure with 
examples (a-d) of free text applications for each step shown below.
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Fig 2. Tokenized Scoring System. Examples of application of 
the Tokenized Scoring System for assigning laterality. The line 
containing visual acuity is parsed into word and punctuation tokens 
which are scored, summed, and compared.
Commercial Relationships: Doug Baughman, None; Cecilia Lee, 
None; Aaron Y. Lee, None
Support: NEI, Bethesda, MD, K23EY02392; Research to Prevent 
Blindness, Inc. New York, NY
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Blood Cadmium, Lead, and Contrast Sensitivity: the Beaver Dam 
Offspring Study
Adam J. Paulsen1, Carla Schubert1, David Nondahl1, 
Yanjun Chen1, Dayna S. Dalton1, Barbara E. Klein1, Ronald Klein1, 
Karen J. Cruickshanks1, 2. 1Ophthalmology and Visual Sciences, 
University of Wisconsin-Madison, Madison, WI; 2Population Health 
Sciences, University of Wisconsin-Madison, Madison, WI.
Purpose: To determine if blood cadmium (Cd) and lead (Pb) levels 
were associated with contrast sensitivity impairment (CSI) in the 
Beaver Dam Offspring Study (BOSS). Cd and Pb are known to cause 
neural damage and have been shown to be associated with other 
sensory impairments and disorders.
Methods: The BOSS (2005-2008; N=3296) is a cohort study of 
aging in the adult offspring of the population-based Epidemiology of 
Hearing Loss Study cohort. Using Pelli-Robson contrast sensitivity 
charts, CSI was defined as <1.55 log triplets correct in the better 
eye. Cd and Pb were measured in stored whole blood samples. 
Associations between Cd, Pb, and CSI were analyzed using logistic 
regression. Levels of Cd and Pb were analyzed by quintile to 
compare the highest quintile (Q5, ≥0.53 μg/L and ≥2.07μg/dL, for Cd 
and Pb respectively) to all others and by doubling of exposure.
Results: The mean age of participants was 49 years (n=2209) and 
7.5% had CSI. In multivariable models Cd was not significantly 
associated with CSI (for Q5 versus all others OR=1.16, 95% CI=0.71, 

1.89; for doubling of Cd level OR=1.09, 95%CI=0.93, 1.29). 
However, in a sensitivity analysis excluding those with any age-
related macular degeneration (AMD) or diabetic retinopathy (DR) 
based on graded fundus photographs, any cataract based on graded 
lens images, or measured impaired visual acuity (VA), a doubling 
of Cd level was associated with increased odds of CSI (OR=1.24, 
95% CI=1.02, 1.52). In similar models, there were no significant 
associations between Pb and CSI (for Q5 versus all others OR=1.06, 
95% CI=0.69, 1.64; for doubling of Pb level OR=1.07, 95% CI=0.84, 
1.35).
Conclusions: In these preliminary analyses, no cross-sectional 
association was found between blood Cd level and CSI in the entire 
BOSS population at baseline. However, an association was found in 
those without AMD, DR, cataract, or impaired VA. This observed 
effect of cadmium may be due to neural changes or deficits caused by 
the neurotoxin that are masked when those with other eye conditions 
related to CSI are included in the analysis. No cross-sectional 
association between blood Pb level and CSI was found in the 
BOSS cohort at baseline. Further study is needed to understand the 
relationship between these heavy metals and CSI, including studies 
on incidence.
Commercial Relationships: Adam J. Paulsen, None; 
Carla Schubert, None; David Nondahl, None; Yanjun Chen, None; 
Dayna S. Dalton, None; Barbara E. Klein, None; Ronald Klein, 
None; Karen J. Cruickshanks, None
Support: NIH Grant R01AG021917 and an unrestricted grant from 
Research to Prevent Blindness
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Vitamin D and Vision
Dayna S. Dalton1, Carla Schubert1, Aaron A. Pinto1, 
Barbara E. Klein1, Ronald Klein1, Adam J. Paulsen1, 
Karen J. Cruickshanks1, 2. 1Ophthalmology and Visual Science, 
University of Wisconsin, Madison, WI; 2Population Health Sciences, 
University of Wisconsin, Madison, WI.
Purpose: Vitamin D is essential for good health and low levels 
have been associated with a number of problems with aging. 
Visual function declines with age but few studies have looked at 
the relationship between low vitamin D and visual acuity (VA) or 
contrast sensitivity (CS). We investigated the association between 
vitamin D and VA and CS in the baseline examination of the Beaver 
Dam Offspring Study (BOSS; 2005-2008), a large cohort study of 
sensory health and aging.
Methods: While wearing trial frames containing best correction as 
determined by a Grand Seiko auto-refractor, VA was measured using 
ETDRS LogMAR charts and CS was measured with Pelli-Robson 
charts following standardized protocols. VA was evaluated as total 
number of letters correctly identified. CS was evaluated continuously 
(number of triplets identified) and categorically (impaired (<1.55 
log triplets) vs. not impaired). Serum samples obtained at baseline 
and stored at -80° C were analyzed in 2015 for total vitamin D and 
vitamin D3. Multivariable linear and logistic regression models were 
used to assess the association between low vitamin D and D3, defined 
as the lowest quintile (Q1 <23.3 ng/ml or < 19.3 ng/mL, respectively, 
compared to Q5 > 39.83 ng/ml or > 36.21 ng/ml respectively) and CS 
and VA.
Results: There were 2392 participants aged 21-84 (average 49) years 
with vitamin D and vision measures. Adjusting for age and sex, 
participants with low total vitamin D identified significantly fewer CS 
triplets correctly (β -0.09 log triplets; p=0.04 Q1 vs. Q5). However, 
this association was no longer significant after adjusting for age, sex, 
education, smoking, diabetes, hypertension, and exercise or after 
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further adjustment for supplement use or outdoor occupation. There 
was no association between total vitamin D and CS impairment or VA 
in either age- and sex-adjusted or multivariable models or between 
vitamin D3 and VA and CS.
Conclusions: In this middle-aged cohort with good vision, low 
vitamin D levels were not associated with visual function measures.
Commercial Relationships: Dayna S. Dalton, None; 
Carla Schubert, None; Aaron A. Pinto, None; Barbara E. Klein, 
None; Ronald Klein, None; Adam J. Paulsen, None; 
Karen J. Cruickshanks, None
Support: NIH Grant AG021917 and an unrestricted grant from 
Research to Prevent Blindness
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The potential of cardiovascular risk factors for reducing visual 
impairment: a pooled analysis of European epidemiological 
studies
Cecile DelCourt, Gwendoline Moreau, Audrey Cougnard-Gregoire. 
Universite de Bordeaux, INSERM, U1219, Bordeaux, France.
Purpose: To estimate the proportion of visual impairment (VI) that 
could potentially be avoided if the population was not exposed to 
cardiovascular risk factors.
Methods: The European Eye Epidemiology (E3) consortium is a 
collaborative network of epidemiological studies. Fourteen cross-
sectional population-based studies from 9 European countries were 
included in a pooled analysis of individual participant data. VI 
was defined as best-corrected visual acuity < 20/60 at better eye. 
Cardiovascular risk factors included smoking, diabetes, hypertension, 
obesity and overweight, hyperlipidemia and history of cardiovascular 
disease. Multivariate mixed logistic regression models, using a 
random effect for studies, were used to estimate the odds-ratios 
of the associations of cardiovascular risk factors with VI. The 
proportions (95% CI) of VI due to the risk factors were estimated 
using population attributable fractions (PAF). PAF were calculated 
for statistically significant risk factors from the odds-ratios and the 
prevalence of the risk factors in subjects with VI, and their confidence 
intervals (CI) were estimated by bootstrapping.
Results: 55,467 subjects, aged 45 years or more, were included 
in the analysis. In the multivariate analysis including all risk 
factors, higher risk of VI was significantly associated with age 
(p<0.0001), female gender (p=0.02), smoking (p=0.0002), diabetes 
(p=0.001) and cardiovascular disease (p<0.0001), while decreased 
risk of VI was significantly associated with secondary and higher 
education (p=0.0002), and overweight and obesity (p=0.01). No 
statistically significant associations were found with hypertension 
and hyperlipidemia. PAF was 4.8% (95% CI: 2.7-6.8) for current 
smoking, 4.6% (95% CI: 2.9-6.4) for diabetes, 6.2% (95% CI: 3.5-
8.8) for cardiovascular disease and 12.9% (95% CI: 9.5-16.5) for 
any of these 3 risk factors. PAF for cardiovascular risk factors were 
higher for men (23.7% for any risk factor, 95% CI: 16.7-31.0) than 
for women (9.3%, 95% CI: 5.2-12.7).
Conclusions: Our study shows that VI might be reduced by more 
than 10% if cardiovascular risk factors could be avoided, with a 
greater effect in men (23.7%) than in women (9.3%).
Commercial Relationships: Cecile DelCourt, Novartis (C), 
Roche (C), Laboratoires Théa (C), Bausch+Lomb (C), Allergan 
(C); Gwendoline Moreau, None; Audrey Cougnard-Gregoire, 
Laboratoires Théa (R)
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Risk factors for prevalent Visual Impairment: The Chinese 
American Eye Study
Bruce Burkemper, Xuejuan Jiang, Mina Torres, Farzana Choudhury, 
Roberta McKean-Cowdin, Rohit Varma. Ophthalmology, USC Roski 
Eye Institute, Los Angeles, CA.
Purpose: To assess associations between prevalent visual impairment 
(VI) and multiple factors comprising a conceptual model of VI risk in 
a population of Chinese Americans (CAs), and to compare the results 
to those from a similar assessment of VI risk in a Latino population 
using data from the Los Angeles Latino Eye Study (LALES).
Methods: A population-based study of 4582 CAs aged 50 yrs. and 
older residing in Monterey Park, California. A clinical eye exam with 
visual acuity assessment was performed. VI was defined as best-
corrected visual acuity >20/40 (US definition) in the better-seeing 
eye.
Results: Of 6 independent risk factors identified for VI, age and 
self-reported history of ocular disease were most strongly associated 
with VI. Participants 80 yrs. and older were 11.3 times as likely to 
have VI compared to those in their 50s (95% confidence interval 
(CI) 4.3-29.8), while those with a history of ocular disease were 4.1 
times as likely to have VI (95% CI 2.1-8.0). Additional risk factors 
included low education, low acculturation, high pulse pressure, and 
diabetes. Using the same modeling approach, five independent risk 
factors for VI were identified in LALES; 4 variables (age, history 
of ocular disease, education and diabetes) overlapped with those 
identified for CAs, showing an association similar in magnitude and 
direction. Marital status was uniquely associated with VI in Latinos, 
with widows having 2.5 times the risk of prevalent VI compared to 
those married/living with a partner (95% CI 1.5-4.2). Latinos have a 
greater age-adjusted prevalence of VI compared to CAs (2.7 vs 1.8%, 
p=0.01), but a multivariable model shows VI risk is similar after 
controlling for age, history of ocular disease, diabetes, education and 
marital status.
Conclusions: While many risk factors for VI in CAs are shared 
with Latinos, these factors have differential impacts on our study 
populations. CAs benefit from a lower prevalence of diabetes and 
higher levels of education relative to Latinos, but have more ocular 
disease. High pulse pressure and low levels of acculturation are risk 
factors for CAs but not Latinos. Intervention programs that promote 
cardiovascular health and that are designed to address cultural values 
may help reduce the burden of VI in CAs.
Commercial Relationships: Bruce Burkemper, None; 
Xuejuan Jiang, None; Mina Torres, None; Farzana Choudhury, 
None; Roberta McKean-Cowdin, None; Rohit Varma, None
Support: EY-017337
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Eye Health Needs Assessment in Two Peruvian Populations
Roy Swanson1, 2, Shelley Jelineo2, Humberto Choi3. 1Cole Eye 
Institute, Cleveland Clinic, Cleveland, OH; 2Case Western Reserve 
University School of Medicine, Cleveland, OH; 3Respiratory 
Institute, Cleveland Clinic, Cleveland, OH.
Purpose: Approximately 285 million people have visual impairment 
worldwide, with 90% of the visually impaired living in low income 
regions. In rural areas in Peru, there is limited access to vision 
screening and treatment options for ocular disease. The aim of this 
study was to better understand the ophthalmologic needs of two 
distinct Peruvian communities. Due to differences in elevation and 
socioeconomic status between the communities, we predicted we 
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would find higher percentages of cataracts and visual impairment in 
the Sacred Valley when compared to Chincha Alta.
Methods: A total of 388 patients in the Sacred Valley and 215 
patients in Chincha who presented to the Peru Health Outreach 
Project free health clinics were interviewed using an eye health 
questionnaire in Spanish, and each patient underwent a visual exam 
that included: distance visual acuity using the Snellen scale and near 
visual acuity using the Jaeger scale. A pinhole occluder and a direct 
ophthalmoscope were used to screen for cataracts. The results from 
the two sites were analyzed using the student t-test.
Results: There was a non-significant difference between the 
percentage of patients with visual impairment of 25.5% in the Sacred 
Valley and 19.5% in Chincha (P=0.10). The percentage of patients 
with at least one cataract was significantly higher in the Sacred 
Valley compared to Chincha, 27.4% vs 8.0% respectively (P<0.001). 
A significantly higher percentage of patients in Sacred Valley 
reported previous eye trauma compared to Chincha, 27.7% vs 11.7% 
(P<0.001). Symptoms associated with dry eyes were also found to 
be more prevalent in the Sacred Valley population when compared to 
Chincha.
Conclusions: Overall our study revealed higher percentages of 
cataracts, visual impairment, eye trauma, and dry eye symptoms in 
the Sacred Valley compared to Chincha. The Sacred Valley patients 
mainly live in agricultural communities at elevations of 2870 meters 
and higher, spending large portions of their days outdoors with 
intense UV radiation exposure. The population of Chincha Alta is 
mainly urban working-class and inhabits a much lower elevation 
of 420 meters. The differences in ocular disease between the two 
sites are most likely due to differences in socioeconomic status, 
occupations, elevation, and access to eye care. The results from this 
study highlight the high prevalence of ocular disease and a profound 
gap in eye care access in the Sacred Valley and Chincha Alta.
Commercial Relationships: Roy Swanson, None; Shelley Jelineo, 
None; Humberto Choi, None
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The utilisation of eye health care services in Australia - the 
National Eye Health Survey
Mohamed Dirani1, Joshua R. Foreman1, Stuart Keel1, Jing Xie1, 
Hugh Taylor2. 1Ophthalmology, Centre for Eye Research Australia, 
Melbourne, VIC, Australia; 2Melbourne School of Population and 
Global Health, University of Melbourne, Melbourne, VIC, Australia.
Purpose: To assess the utilisation of eye health care services in 
Indigenous and non-Indigenous Australians.
Methods: A total of 3098 non-Indigenous Australians aged 50-
98 years and 1738 Indigenous Australians aged 40-92 years were 
examined in 30 randomly selected sites, stratified by remoteness. 
An interviewer-administered questionnaire was used to collect 
information on sociodemographic parameters, past ocular history, 
diabetes, stroke and previous use of eye health care services. 
Multinomial logistic regression was used to determine associations 
between time since last examination and risk factors.
Results: 82.5% of non-Indigenous Australians and 67.0% of 
Indigenous Australians had undergone an eye examination within the 
previous two years. Indigenous status (OR = 0.48, p<0.001), male 
gender (OR = 0.55, p<0.001), Outer Regional (OR = 0.55, p<0.001) 
and Very Remote (OR = 0.46, p<0.001) residence predicted less 
recent eye examinations. Participants with self-reported eye disease 
or diabetes were most likely to have had an examination within the 
past year (OR = 3.04, p<0.001). For Indigenous Australians, older 
age was associated with recent utilisation of eye health services (OR 
= 1.03, p=0.001). Those with retinal disease and cataract were more 

likely to have seen an ophthalmologist (OR = 3.80, p<0.001), while 
those with refractive error were more likely to see an optometrist 
(OR = 0.64, p<0.001). In Inner Regional (OR = 0.47, p<0.001) and 
Outer Regional (OR = 0.65, p=0.004) Australia, non-Indigenous 
people visited optometrists more regularly than in Major Cities, 
while Indigenous Australians were more likely to utilise other, non-
specialist services (OR = 2.83, p<0.001).
Conclusions: Improvements have been made in the utilisation of eye 
health care services, particularly in Indigenous Australians. However, 
further improvements are required in high risk groups including those 
living in Regional and Remote areas through increased availability 
of optometrists and mobile eye clinics, as well as improvements in 
community awareness.
Commercial Relationships: Mohamed Dirani, None; 
Joshua R. Foreman, None; Stuart Keel, None; Jing Xie, None; 
Hugh Taylor, None
Support: The National Eye Health Survey was funded by the 
Department of Health of the Australian Government, and also 
received financial contributions from Novartis Australia
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Philadelphia Telemedicine Glaucoma Detection and Follow-up 
Study: Comparison of Ocular Outcomes at Two Health Centers
Joseph Okudolo1, 2, Lisa A. Hark1, 2, L Jay Katz1, 2, Megan Acito2, 
Taylor DeVirgilio2, Jeanne Molineaux2, Mostafa Mazen2, 
Jeffrey Henderer2, Vance Doyle2, Deiana johnson2, Meskerem Divers2, 
Christine Burns2, Julia A. Haller2, 1. 1Sidney Kimmel Medical 
College, Phialdelphia, PA; 2Glaucoma, Wills Eye Hospital, 
Philadelphia, PA.
Purpose: To describe preliminary data from a practice-based 
telemedicine screening program for glaucoma in two health centers.
Methods: The Philadelphia Department of Public Health (PDPH) 
Health Center 5 (HC5) and the Mary Howard Health Center (MHHC) 
for the homeless and underserved were the recruitment sites for 
this study because they provide on-site eye care by an optometrist 
(MHHC) and an ophthalmologist (HC5). Visit 1 consisted of a 
telemedicine eye screening of the fundus, testing visual acuity, 
measuring intraocular pressure, and assessing family history of 
glaucoma. Glaucoma and retina specialists remotely read images and 
clinical data, and participants with abnormal findings or unreadable 
images were invited to return to the same location for an eye exam 
by a glaucoma specialist (Visit 2). 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 were 
recruited.
Results: From 4/1/15 to 9/30/16, 161 individuals consented and 
attended Visit 1 (HC5 n=118; MHHC n=43). Participants were 
predominantly African American (87%), male (56.5%), with a 
mean age=58.2 +8.1 years (range 41 to 85). A total of 61 (37.9%) 
participants had diabetes, 103 (64%) had hypertension, and 28 
(17.4%) had a family history of glaucoma, and 53 (32.9%) were 
smokers. During Visit 1, 63 (39.1%) participants were considered 
normal. Using image data from the worse eye, 34.8% (n=56) were 
abnormal and 19.3% (n=31) had unreadable images. Of these, 54 
(33.5%) were diagnosed as glaucoma suspect; 5 (3.1%) with diabetic 
retinopathy; 13 (8.1%) with other retinal abnormalities, and 27 
(16.8%) with OHTN. Of the 63 participants who returned for Visit 2 
(HC5 n=43; MHHC n=20), 6 (9.5%) were diagnosed with glaucoma, 
26 (41.3%) as glaucoma suspect, 8 (12.7%) with diabetic retinopathy, 
2 (3.2%) with other retinal disease, 4 (6.3%) with cataract, 6 (9.5%) 
with OHTN, and 36 (54%) with other pathology. All participants 
were referred to the on-site eye care provider for follow-up care.
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Conclusions: This project demonstrates how using telemedicine 
screening in primary care offices and health centers that provide 
care to underserved and homeless populations, can improve access, 
detection, and management of glaucoma and other eye diseases in a 
high risk population, reducing future health care costs.
Commercial Relationships: Joseph Okudolo, None; Lisa A. Hark, 
None; L Jay Katz, None; Megan Acito, None; Taylor DeVirgilio, 
None; Jeanne Molineaux, None; Mostafa Mazen, None; 
Jeffrey Henderer, None; Vance Doyle, None; Deiana johnson, 
None; Meskerem Divers, None; Christine Burns, None; 
Julia A. Haller, None
Support: CDC - U01 DP005127
Clinical Trial: NCT0239024
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Eye Diseases Among Indigenous Colombians. An Approach with 
Teleophthalmology
Mary Alejandra A. Sanchez2, 1, Juan Carlos C. Rueda2, 1, 
Jose A. Paczka3, 1, Helio R. Lopez2, 1, Daniela Rueda- Latorre2, 
Luz A. Paczka-Giorgi3, 1. 1Research and Development, 
Teleoftalmologia LATAM, Bucaramanga, Colombia; 2Research and 
Development, Teleoftalmologia Santander, Bucaramanga, Colombia; 
3Research and Development, Unidad de Diagnostico Temprano del 
Glaucoma, Guadalajara, Mexico.
Purpose: Indicators of health conditions among indigenous 
Colombians are laying behind compared to those living in the rest 
of Colombia, South America. There is ample opportunity to apply 
teleophthalmology as a tool for increasing eye health standards in 
under-privileged populations. The aim of the study is to assess the 
performance of a government funded teleophthalmology program to 
identify and treat major ocular diseases affecting rural communities 
at the Colombian department of Guainia, an amazon forest region 
bordering Venezuela and Brazil
Methods: A public awareness program on ocular diseases 
identification and the opportunity to participate in a health campaign 
were funded and publicized by local authorities in advance of such 
activities. Optometrists and nurses previously trained to work in the 
field as itinerant teams were supported by specialized technological 
equipment to forward information derived from an eye clinical 
assessment to a reading center located 435 miles away. Data from 
anterior/ posterior segment photographs, macular/optic nervehead 
OCT and FDT perimetry information of selected cases were also 
sent to the reading center. Disease definition was established in 
order to refer positive cases to a specialty center and provide definite 
diagnosis and proper treatment.
Results: During a five-month period, a total of 3,545 participants 
(1,785 female / 1,760 male), with a mean age of 58.3 years (S.D. 
= 11.9) were screened. Main diagnosis were: closed / occludable 
irido-corneal angles (398 cases), pterygium (243 cases), glaucoma 
suspicion (204 cases), glaucoma (56 cases) and cataract (69 cases). 
No cases of diabetic retinopathy were found. 488 subjects (13.8%) 
had more than one diagnosis. Diagnosis of specific ocular diseases as 
determined by well-structured definitions highly correlated between 
the teleophthlamology working teams and the reading center (89%). 
Eighty six percent of participants who were positive for major eye 
diseases were treated in accordance with the type of confirmed 
disease
Conclusions: The teleophthalmology program used among 
indigenous participants of Guainia, Colombia performed well 
regarding eye disease identification and reference to a specialty eye 
care center

Commercial Relationships: Mary Alejandra A. Sanchez, 
None; Juan Carlos C. Rueda, None; Jose A. Paczka, None; 
Helio R. Lopez, None; Daniela Rueda- Latorre, None; 
Luz A. Paczka-Giorgi, None
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Feasibility of a Screening Ocular Disease Program by 
Teleophthalmology in Rural Colombia, South America
Juan Carlos C. Rueda1, 2, Mary Alejandra A. Sanchez1, 2, 
Jose A. Paczka3, 2, Helio R. Lopez1, 2, Luz A. Paczka-Giorgi3, 1, 
Daniela Rueda- Latorre1. 1Research and Development, 
Teleoftalmologia Santander, Bucaramanga, Colombia; 2Research and 
Development, Teleoftalmologia LATAM, Bucaramanga, Colombia; 
3Research and Development, Unidad de Diagnostico Temprano del 
Glaucoma, Guadalajara, Colombia.
Purpose: Emerging nations as Colombia in South America, have 
limited resources for specialty care to populations in remote, 
underserved geographic regions, so telemedicine has demonstrated 
to be an ideal tool to deliver eye healthcare in a rural scenario. The 
aim of the study is to determine the feasibility of a government 
funded teleophthalmology program to massively screen important 
diseases that impair vision in rural communities at the department of 
Santander located at eastern Colombia
Methods: A public awareness program on ocular diseases and the 
opportunity to participate in a screening campaign was funded and 
publicized by local authorities a few weeks in advance of such 
activity. A well-trained group of four optometrists and four nurses 
worked in an itinerant program with technological capabilities to 
forward information derived from a clinical assessment (including 
pinhole visual acuity, applanation tonometry, gonioscopy with a 
Sussman lens, fundus examination with a 90 D indirect lens) to a 
reading center at the capital of Santander. Positive cases underwent 
both anterior and segment photographs, as well as macular / optic 
nervehead OCT, which data were also sent to the reading center. 
Disease definition was established in order to refer positive cases to 
a specialty center and provide definite diagnosis and treatment, if 
necessary
Results: During a four-month period, 51 out of 87 municipalities of 
Santander, Colombia were covered by the intinerant teams. A total 
of 7,334 participants (4,510 female / 2,724 male), with a mean age 
of 64.7 years (S.D. = 13.8) were screened. Main diagnosis were: 
cataract (899 cases), closed / occludable irido-corneal angles (853 
cases), pterygium (544 cases), glaucoma suspicion (337 cases), 
glaucoma (206 cases), diabetic retinopathy (27 cases). 924 subjects 
(12.6%) had more than one diagnosis. Diagnosis agreement between 
the teleophthlamology working team and the reading center was 91%. 
Most of the referred patients (96%) were treated according to the 
specific conditions that were diagnosed
Conclusions: An itinerant teleophthalmology program is a feasible 
option to screen for eye diseases in rural communities in Colombia, 
South America. Diagnosis confirmation and timely specific therapy 
might improve eye health standards of any given Colombian 
population through programs based on telemedicine principles
Commercial Relationships: Juan Carlos C. Rueda, None; 
Mary Alejandra A. Sanchez, None; Jose A. Paczka, None; 
Helio R. Lopez, None; Luz A. Paczka-Giorgi, None; 
Daniela Rueda- Latorre, None
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Tocilizumab in patients with giant cell arteritis: analysis of  
new-onset and relapsing subgroups from a randomized,  
double-blind, placebo-controlled, phase 3 trial
Christine Birchwood1, Katie Tuckwell2, Sophie Dimonaco2, 
Micki Klearman1, Neil Collinson2, John H. Stone3. 1Genentech, South 
San Francisco, CA; 2Roche Products Ltd., Welwyn Garden City, 
United Kingdom; 3Massachusetts General Hospital Rheumatology 
Unit, Harvard Medical School, Boston, Boston, MA.
Purpose: To evaluate the efficacy and safety of tocilizumab, an IL-6 
receptor-α inhibitor, in patients with new-onset or relapsing giant cell 
arteritis (GCA) in GiACTA, a randomized, double-blind, placebo-
controlled trial.
Methods: GCA patients aged ≥50 years were randomly assigned 
2:1:1:1 to one of the following: weekly subcutaneous tocilizumab 
162 mg+26-week prednisone taper (TCZ-QW); every-other-week 
subcutaneous tocilizumab 162 mg+26-week prednisone taper (TCZ-
Q2W); placebo+26-week prednisone taper (PBO+26); placebo+52-
week prednisone taper (PBO+52). Prespecified subgroup analysis 
was performed by disease-onset status (new-onset and relapsing) 
for the proportion of patients in sustained remission at week 52, 
cumulative prednisone dose, and time to flare.
Results: Of 251 patients enrolled, 119 (47%) had new-onset and 
132 (53%) had relapsing GCA, distributed evenly across treatment 
groups. Baseline prednisone dose was higher for new-onset patients 
than relapsing patients (Table). The proportion of patients achieving 
sustained remission was higher in the TCZ groups than the placebo 
groups regardless of disease onset, with more new-onset patients than 
relapsing patients achieving sustained remission (new-onset: TCZ-
QW 59.6%, TCZ-Q2W 57.7%; relapsing: TCZ-QW 52.8%, TCZ-
Q2W 47.8%; Table). New-onset and relapsing patients treated with 
TCZ-QW were at lower risk for disease flare than those treated with 
PBO+26; this was also true for new-onset patients in the TCZ-Q2W 
arm. In relapsing patients, the hazard ratio for the TCZ-Q2W group 
was almost double that for the TCZ-QW group compared with either 
placebo group (Table). Cumulative prednisone exposure was lower 
with TCZ than with placebo. Incidences of serious adverse events 
were similar between new-onset and relapsing patients (Table). No 
deaths and no vision loss occurred.
Conclusions: The treatment effect of TCZ for achievement of 
sustained remission at 52 weeks, coupled with a reduction in 
cumulative prednisone doses (Arthritis Rheumatol 2016; 68[suppl 
10]; abstract 911), is consistent regardless of disease-onset status. 
Numerically higher responses in new-onset patients and a higher 
relapse-free survival rate of relapsing patients treated with TCZ-QW 
may influence treatment decisions in clinical practice.

Commercial Relationships: Christine Birchwood, Genentech (E); 
Katie Tuckwell, Roche (I), Roche (E); Sophie Dimonaco, Roche 
(E); Micki Klearman, Genentech (E); Neil Collinson, Roche (I), 
Roche (E); John H. Stone, Roche (C), Roche (F)
Support: Funded by ‒ F. Hoffmann-La Roche
Clinical Trial: NCT01791153
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Botulinum toxin for the treatment of photophobia in chronic 
migraine patients
Ryan Diel1, 2, Zachary Kroeger1, 2, Elizabeth R. Felix1, 3, 
Roy C. Levitt1, 4, Constantine D. Sarantopoulos1, 4, Heather Sered1, 
Anat Galor1, 5. 1Miami Veterans Administration Medical Center, 
Miami, FL; 2University of Miami Miller School of Medicine, Miami, 
FL; 3Department of Physical Medicine and Rehabilitation, University 
of Miami Miller School of Medicine, Miami, FL; 4Department of 
Anesthesiology, Perioperative Medicine and Pain Management, 
University of Miami Miller School of Medicine, Miami, FL; 
5Department of Ophthalmology, Bascom Palmer Eye Institute, 
Miami, FL.
Purpose: Botulinum toxin is an effective treatment to reduce the 
frequency of headaches in chronic migraine sufferers but its effects 
on photophobia are less clear. We performed a retrospective clinical 
study to evaluate the efficacy of botulinum toxin on photophobia 
in chronic migraine sufferers and assessed factors predictive of a 
positive response to treatment.
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Methods: We reviewed medical records of 30 patients who 
received botulinum toxin for the treatment chronic migraine and had 
photophobia data available in the record. All patients were seen at 
the Miami Veterans Affairs Hospital between August 22, 2016 and 
November 28, 2016. Information collected included: demographics, 
co-morbidities, current medications, migraine characteristics, and 
clinical response to botulinum toxin. Self-reported photophobic 
severity was evaluated using an 11-point numerical rating scaled 
anchored at “0” for no photophobia and “10” for the worst 
photophobia imaginable. Clinical response to botulinum injection 
was assessed using self-reported improvement ratings as either 
“worse”, “no change”, “a little better”, “better” or “much better.”
Results: Of the 30 patients reviewed during this study, 17 (57%) 
were male with a mean age of 45.3 years standard deviation (SD 
11.1). All patients reported photophobia associated with migraine 
(mean photophobia severity score 7.7 SD 1.8) and all had undergone 
at least 1 botulinum injection (mean total number of injections 8.9 
SD 7.3). 28 patients (93.3%) received adjuvant therapy in addition 
to botulinum injections with triptans being the most common (n=13; 
43.4%). 17 patients (61%) reported at least some improvement in 
photophobia after injection (4 a little better, 6 better, and 7 much 
better). Mean ages of respondents reporting “no change”, “a little 
better”, “better” and “much better” were 37.7 SD 7.3 years, 44.8 SD 
13.0 years, 50.3 SD 7.9 years and 50.3 SD 12.1 years, respectively 
(p=0.04) demonstrating that older age was significantly and positively 
associated with improvement in photophobia after botulinum 
injection.
Conclusions: All patients receiving botulinum toxin injections for 
chronic migraine reported photophobia, with the majority rating its 
intensity as moderate to severe. Some, but not all patients, reported 
improvement in photophobia after injection, with older individuals 
more likely to report improvement in photophobia.
Commercial Relationships: Ryan Diel, None; Zachary Kroeger, 
None; Elizabeth R. Felix, None; Roy C. Levitt, None; 
Constantine D. Sarantopoulos, None; Heather Sered, None; 
Anat Galor, None
Support: Supported by the Department of Veterans Affairs, Veterans 
Health Administration, Office of Research and Development, Clinical 
Sciences Research EPID-006-15S (Dr. Galor), R01EY026174 (Dr. 
Galor), NIH Center Core Grant P30EY014801 and Research to 
Prevent Blindness Unrestricted Grant.
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Relationship of Visual Acuity and Contrast Sensitivity to Ocular 
Complaints in Patients with Post-Treatment Lyme Disease 
Syndrome
Alison Rebman1, John Aucott1, Ting Yang1, Erica Mihm1, Sheila West2. 
1Medicine, Johns Hopkins University, Lutherville, MD; 2Wilmer Eye 
Institute, Johns Hopkins University, Baltimore, MD.
Purpose: Lyme disease, caused by infection with the bacteria 
Borrelia burgdorferi, is associated with a risk of severe post-
treatment symptoms, including ocular complaints. The purpose of 
this study is to determine the association of Contrast Sensitivity (CS), 
and Visual Acuity (VA) with ocular complaints in a cohort of patients 
with post-treatment Lyme disease syndrome (PTLDS).
Methods: Sixty-one of 86 enrolled in a cohort study of patients with 
medical-record confirmed prior Lyme disease meeting the proposed 
case definition for PTLDS had CS measured using a Pelli-Robson 
chart with forced choice procedures. Patients must have correctly 
identified 2/3 letters in each triplet to get credit, and the number of 
letters correct was recorded. Visual Acuity was measured in each 
eye using ETDRS charts and procedures, with number of letters read 
correctly recorded. Patients were interviewed regarding presence and 
severity of visual and other physical symptoms. Bivariate analyses 
examined the association of ocular complaints with CS, difference 
in CS between eyes, and VA. Logistic regression models predicting 
ocular complaints were created to test associations with VA and CS.
Results: Patients ranged in age from 19 to 80 years (mean=47.3 
years), and 55.7% were female. A proportion of patients reported 
“moderate” or “severe” levels of light sensitivity (27.9%), changes 
in vision clarity (21.3%), and double vision (4.9%). No patients had 
bilateral vision worse than 20/70, and over 90% of eyes had VA better 
than 20/40. Neither visual acuity, nor the difference between eyes 
in visual acuity, was associated with any reported visual symptoms. 
However, 36.1% of patients had at least one eye with abnormal 
CS, and 8.2% had both eyes abnormal. For every loss of a letter in 
average CS, the odds of reporting double vision increased by 78.2% 
(p=0.048). CS was not related to the other two visual complaints.
Conclusions: Visual complaints are common in patients with 
PTLDS, and are not associated with VA. Lower CS was associated 
with complaints of double vision, but not clarity or sensitivity to 
light. Further visual tests may be indicated in this population.
Commercial Relationships: Alison Rebman, None; John Aucott, 
None; Ting Yang, None; Erica Mihm, None; Sheila West, None


