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321 Diabetic Eye Disease
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Organizing Section: Clinical/Epidemiologic Research

Program Number: 2882 Poster Board Number: B0528
Presentation Time: 8:30 AM–10:15 AM
The prevalence of diabetic retinopathy in Australian adults with 
self-reported diabetes: the National Eye Health Survey
Stuart Keel1, Jing Xie1, Joshua R. Foreman1, Peter V. Wijngaarden1, 
Hugh Taylor2, Mohamed Dirani1. 1Centre for Eye Research Australia, 
Melbourne, VIC, Australia; 2Melbourne School of Population and 
Global Health, University of Melbourne, Melbourne, VIC, Australia.
Purpose: To determine the prevalence of and factors associated with 
diabetic retinopathy (DR) among non-Indigenous and Indigenous 
Australian adults with self-reported diabetes.
Methods: The National Eye Health Survey (NEHS) is a population-
based cross-sectional study that examined 3098 non-Indigenous 
Australians (aged 50-98 years) and 1738 Indigenous Australians 
(aged 40-92 years) living in 30 randomly selected sites, stratified by 
remoteness. Diabetes was determined based on self-report of previous 
diagnosis of the disease. Non-mydriatic fundus photographs were 
taken of each eye and graded according to the modified Airlie House 
Classification system. The weighted prevalence of DR was calculated 
using generalised regression models taking into account the sampling 
weight.
Results: Four hundred and thirty-one (13.9%) non-Indigenous 
Australians and 645 (37.1%) Indigenous Australians had self-reported 
diabetes, of which 93% (1004/1076) had retinal images that were 
gradable for DR. The weighted prevalence of any DR for Indigenous 
and non-Indigenous adults with self-reported diabetes was 39.4% 
and 28.5%, respectively (p = 0.03). Indigenous Australians with 
self-reported diabetes had a 2.1 times higher weighted prevalence of 
vision-threatening diabetic retinopathy (VTDR) (9.5%, 95% CI: 6.8, 
13.1) when compared to non-Indigenous Australians (4.5%, 95% CI: 
2.6, 7.9, p = 0.02). Longer diabetes duration was a significant risk 
factor for VTDR in the Indigenous (OR = 2.17 per 10 year increase 
from 40 years, p = 0.01) and non-Indigenous population (OR = 1.56 
per 10 year increase from 50 years, p = 0.03). The treatment coverage 
of proliferative DR (PDR) and clinically significant macular edema 
(CSME) was 75% (56/75) in Indigenous and 79% (15/19) in non-
Indigenous Australians. Vision loss (<6/12 in the better eye) was 
found in 7% of non-Indigenous and 15% of Indigenous participants 
with self-reported diabetes.
Conclusions: Three quarters of non-Indigenous and Indigenous 
adults with PDR or CSME have received laser treatment. Our data 
indicates a possible decline in the prevalence of VTDR in non-
Indigenous and Indigenous Australian adults, however it remains 
that 1 in 10 Indigenous adults with self-reported diabetes suffer 
VTDR. This highlights that intensified prevention strategies may be 
required in order to delay or prevent avoidable vision loss from DR in 
Indigenous communities.
Commercial Relationships: Stuart Keel; Jing Xie, None; 
Joshua R. Foreman, None; Peter V. Wijngaarden, None; 
Hugh Taylor, None; Mohamed Dirani, None
Support: Department of Health of the Australian Government and 
Novartis Australia

Program Number: 2883 Poster Board Number: B0529
Presentation Time: 8:30 AM–10:15 AM
Prevalence and risk factors of hard exudate among Chinese 
Patients with diabetic retinopathy
Chan Wu1, Rongping Dai1, Fangtian Dong1, Yao Zhang2, Wenhui Li1. 
1Peking Union Medical College Hospital, Beijing, China; 2Peking 
Union Medical College, Beijing, China.
Purpose: Hard exudate plays an important role in permanent vision 
loss in patients with diabetic retinopathy. Reports on risk factors 
of hard exudate are limited. The purpose of this pilot study was 
to investigate the prevalence of hard exudate and its potential risk 
factors among Chinese patients with diabetic retinopathy.
Methods: 472 patients with diabetes were consecutively enrolled 
for a prospective cohort study from Jan 2011 to Dec 2014 from the 
department of endocrinology of a national medical center. Baseline 
evaluation included social-demographic information, medical history, 
physical examination, laboratory evaluation and comprehensive 
assessment of diabetic complications. Seven-standard field color 
fundus photographs with stereoscopic images of optic disc and 
macula were taken through dilated pupils for all patients using a 
digital fundus camera. Fundus images were graded for degree of 
retinopathy and assessed for the presence of hard exudate by two 
independent ophthalmologists. Prevalence and clinical characteristic 
of hard exudate were analyzed with descriptive methods. Uni-
variable and multi-variable logistic regression models were used to 
explore potential factors for hard exudate.
Results: Median age of patients was 51 years, and 61% was men. 
The median duration from diagnosis of diabetes was 7 years. 
86(18%) patients were diagnosed with diabetic retinopathy (DR) at 
enrollment, among whom 32 (37%) had hard exudate. 14/32(44%) 
patients had macular involvement of hard exudate. In uni-variable 
models, hypertension (odds ratio (OR)=1.7, P=0.09), chronic HBV 
infection (OR=1.9, P=0.02), lower BMI (OR=1.3 for each unit 
decrease in BMI, P=0.05), and higher serum Vitamin B12 level 
(OR=1.2 for each 100pg/ml increase of serum level, P=0.05) were 
associated increased risk of hard exudate. In multivariable models, 
lower BMI (adjusted OR=1.4, 95% CI: [1.1-2.0], for each unit 
decrease of BMI) and higher serum Vitamin B12 level (adjusted 
OR=2, 95%CI: [1.1-3.8], for each 100pg/ml increase of serum level) 
remained significant.
Conclusions: Hard exudate was an important form of retinopathy 
among this group of Chinese patients with diabetes, and macular 
involvement was common. BMI and Vitamin B12 level may be 
associated with the occurrence of hard exudate which finding 
warrants further investigation.
Commercial Relationships: Chan Wu, None; Rongping Dai, None; 
Fangtian Dong, None; Yao Zhang, None; Wenhui Li, None

Program Number: 2884 Poster Board Number: B0530
Presentation Time: 8:30 AM–10:15 AM
Prevalence and 5-year Incidence and Progression of Diabetic 
Retinopathy from a National Telemedicine Screening  
Program - the Singapore Integrated Diabetic Retinopathy 
Programme
Gavin S. Tan1, 2, Alfred T. Gan1, Charumathi Sabanayagam1, 2, 
Haslina B. Hamzah1, Ecosse L. Lamoureux1, 2, Ngiap Chuan Tan3, 2, 
Tien Y. Wong1, 2. 1Singapore Eye Research Institute, Singapore 
National Eye Centre, Singapore, Singapore; 2Duke-NUS Graduate 
Medical School, Singapore, Singapore; 3Singhealth Polyclinics, 
Singapore, Singapore.
Purpose: To describe the prevalence of diabetic retinopathy (DR) 
and the 5-year incidence and progression of DR among persons with 
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diabetes mellitus participating in a national telemedicine screening 
program.
Methods: The Singapore Integrated DR Program (SiDRP) was 
gradually implemented from 2010 to 2015, covering 18 primary 
care clinics across Singapore. From 2010 to 2014, a total of 22,470 
patients had a screening examination with 44,141 readable fundus 
photographs. 10,141 patients (45.1%) had at least 1 further screening 
event within the study period and were included in the analysis of 
incidence and progression. Participants underwent two field 45° non-
stereoscopic retinal digital photographs per eye, which were graded 
according to an adapted International Clinical Diabetic Retinopathy 
Scale. Referable DR (RDR) was defined as moderate nonproliferative 
DR (NPDR), severe NPDR, or proliferative DR, with or without 
maculopathy; or mild NPDR with maculopathy.
Results: At baseline, the prevalence of any DR, diabetic macular 
edema (DME) and RDR was 15.8%, 3.7% and 6.7% respectively. 
Annual incidence of any DR in patients without retinopathy at 
baseline was 2.30% (95% confidence interval [CI], 2.06 to 2.57) in 
the first year of follow-up, rising to 5.01% (95% CI, 3.53-7.04) in the 
fifth year. Over 1 year, progression to RDR was 0.67% (95% CI, 0.55 
to 0.83) in those with no DR at baseline, but was significantly higher 
among those with mild NPDR at baseline (8.47%, 95% CI, 7.15-
10.01). In multivariate models adjusting for age, gender and HbA1c, 
both any DR and RDR at baseline were associated with higher known 
duration of diabetes, HbA1c, systolic blood pressure (sBP), and 
serum creatinine; and lower body mass index (BMI). Incidence of 
RDR was associated with older age at diagnosis, higher sBP, known 
duration of diabetes and HbA1c; while progression of mild NPDR to 
RDR was associated with lower BMI, higher HbA1c and male gender 
in multivariate models.
Conclusions: This study provides the first large-scale baseline 
prevalence and incidence data in population-based cohorts of patients 
with diabetes attending diabetic retinopathy screening in Singapore. 
Persons with mild NPDR had a much higher incidence of progression 
to RDR. Metabolic risk factors such as glycated hemoglobin were 
associated with incidence of and progression to RDR.
Commercial Relationships: Gavin S. Tan, None; Alfred T. Gan, 
None; Charumathi Sabanayagam, None; Haslina B. Hamzah, 
None; Ecosse L. Lamoureux, None; Ngiap Chuan Tan, None; 
Tien Y. Wong, None
Support: Khoo Mentored Research Award (Duke-NUS-
KMRA/2015/0002)

Program Number: 2885 Poster Board Number: B0531
Presentation Time: 8:30 AM–10:15 AM
Incidence of diabetic retinopathy: a systematic review and  
meta-analysis of prospective studies
Charumathi Sabanayagam1, 2, Wanfen Yip1, Riswana Banu1, 
Ryan Lee3, Peng Guan Ong1, Ecosse L. Lamoureux1, 2,  
Ching-Yu Cheng1, 2, Tien Yin Wong1, 2. 1Singapore National Eye 
Centre, Singapore Eye Research Institute, Singapore, Singapore; 
2Ophthalmology and Visual Sciences Academic Clinical Program, 
Duke-NUS Medical School, Singapore, Singapore; 3National 
University of Singapore, Singapore, Singapore.
Purpose: The reported incidence of diabetic retinopathy (DR) varies 
widely between countries (4.2% to 71%) over a similar follow-up 
period of 10 years. Incidence also varied by type of diabetes and 
study population. We undertook a systematic review and meta-
analysis of prospective studies to clarify the incidence of DR.
Methods: A literature search was undertaken using Medline and 
Embase from 1980 to 2016. Population or clinic-based cohort studies 
reporting the incidence of DR in either type 1 or type 2 diabetes, 
and two additional studies with individual-level data (Singapore) 

were included. Studies with unusually high reported DR incidence 
(>70%) or small sample size at baseline (<250) were excluded. 
Pooled cumulative incidence and 95% confidence interval (CI) were 
calculated using a logistic-normal random effects model. Subgroup 
analyses were performed by study population; region; type and 
duration of diabetes; year; and method of ascertainment of DR.
Results: 14 prospective studies (9 population- and 5 clinic-based) 
involving 10746 participants with diabetes at baseline were included. 
Six studies were from Asia, three each from Europe and North 
America and two from the Caribbean respectively. Eight studies 
reported on incidence in type 2, one in type 1, and five including 
both. Two studies reported incidence over two time-points. We 
identified 1984 new cases of DR over a mean follow-up of 5.7 years 
with a pooled incidence of 26% (95% CI: 18-36%). Incidence was 
higher in general population (29% vs. 21% in clinic), North America 
(42% vs. 22% in Europe and 19% in Asia), type 1 (45% vs. 26% in 
type 2), duration of diabetes ≥7.6 years (29% vs. 22% in <7.6 years), 
diagnosis of DR before year 2000 (31% vs. 22% after 2000) and by 
fundus photography (29% vs. 20% by ophthalmoscopy), all p<0.05.
Conclusions: Our analyses demonstrated that more than 1 in 4 
with diabetes developed DR over a mean follow-up period of 5.7 
years. The information provided could be used to monitor future 
trends in the incidence of DR, in particular in type 2 diabetes. Large 
prospective studies estimating the incidence of DR in type 1 diabetes 
are much needed.
Commercial Relationships: Charumathi Sabanayagam; 
Wanfen Yip, None; Riswana Banu, None; Ryan Lee, None; Peng 
Guan Ong, None; Ecosse L. Lamoureux, None; Ching-Yu Cheng, 
None; Tien Yin Wong, None
Support: Singapore National Medical Research Council (NMRC)/
STaR/016/2013

Program Number: 2886 Poster Board Number: B0532
Presentation Time: 8:30 AM–10:15 AM
Self-Reported Visual Function among Adults with Diabetic 
Retinopathy in the United States
Jeffrey R. Willis1, 2, Quan Doan4, Michelle Gleason4, 
Lawrence S. Morse1, Pradeep Ramulu3, Ronald A. Cantrell2. 
1Ophthalmology, UC Davis, Sacramento, CA; 2Genentech, South San 
Francisco, CA; 3Ophthalmology, Johns Hopkins, Baltimore, MD; 
4Outcomes Insight, Los Angeles, CA.
Purpose: To assess the self-reported visual function of adults with 
diabetic retinopathy (DR) in the United States.
Methods: Cross-sectional study, utilizing data from the 2005-6/2007-
8 National Health and Nutrition Examination Survey (NHANES). 
Diagnosis of DR was based on grading of fundus photographs. 
Visual function was assessed during a household questionnaire where 
survey participants self-reported difficulty with reading, visual-
spatial tasks (i.e., close up work or finding things on a crowded 
shelf), mobility (i.e., walking down steps/stairs/curbs), and driving. 
The main outcome variable was self-reported functional difficulty, 
which was defined as present for individuals reporting reporting 
moderate or severe difficulty in any of the above tasks. Additional 
multiple logistic regression analysis were conducted to evaluate 
the association of DR severity on self-reported functional difficulty 
in models adjusting for better-eye logMAR presenting visual 
acuity, age, gender, race/ethnicity, self-perceived health status, and 
education.
Results: A total of 6,797 persons age 40 or older participated in 
NHANES during the 2005-6 and 2007-8 periods, and 1,436 (21.1%) 
of these individuals had diabetes. Among those with diabetes, 1,038 
had complete retinal imaging data, and 72.2%, 25.5%, and 2.3% had 
no retinopathy, mild/moderate non-proliferative diabetic retinopathy 



ARVO 2017 Annual Meeting Abstracts

These abstracts are licensed under a Creative Commons Attribution-NonCommercial-No Derivatives 4.0 International License. Go to http://iovs.arvojournals.org/ to 
access the versions of record.

(NPDR), and severe NPDR or proliferative diabetic retinopathy 
(PDR), respectively. The weighted prevalence of self-reported 
functional difficulty was 20.4% [95% Confidence Interval(CI) 16.6-
24.3%], 21.6% (95% CI 15.3-27.8%), and 50.6% (95% CI 28.1-
73.1%) across those with no retinopathy, mild/moderate NPDR, and 
severe NPDR/PDR, respectively (p<0.01). In multivariable analysis, 
the odds of self-reported functional difficulty was significantly 
greater among those with severe NPDR/PDR relative to those with no 
retinopathy (Adjusted Odds Ratio 3.56, 95% CI 1.27-9.99, p=0.02).
Conclusions: More than half of adult Americans with severe NPDR/
PDR reported difficulty with at least one visual function task. 
Additionally, these individuals with severe NPDR/PDR reported 
significantly greater difficulty with visual function tasks relative to 
those with less severe retinopathy, even after adjusting for visual 
acuity. Thus, in preserving the visual function of adult Americans 
with diabetes, it may be important to prevent the progression to 
severe diabetic retinopathy.
Commercial Relationships: Jeffrey R. Willis, Genentech (E); 
Quan Doan, Outcomes Insight (E); Michelle Gleason, Outcomes 
Insight (E); Lawrence S. Morse, None; Pradeep Ramulu, None; 
Ronald A. Cantrell, Genentech (E)

Program Number: 2887 Poster Board Number: B0533
Presentation Time: 8:30 AM–10:15 AM
Ophthalmic and clinical factors that predict four-year incidence 
and progression of diabetic retinopathy in Type 1 diabetes
Sangeetha Srinivasan1, 6, Cirous Dehghani1, Nicola Pritchard1, 
Katie Edwards1, Anthony W. Russell2, 3, Rayaz A. Malik4, 5, 
Nathan Efron1. 1Optometry and Vision Science, Institute of Health 
and Biomedical Information, Brisbane, QLD, Australia; 2School 
of Medicine, University of Queensland, Woolloongabba, QLD, 
Australia; 3Princess Alexandra Hospital, Woolloongabba, QLD, 
Australia; 4Central Manchester University Hospitals Foundation 
Trust, Manchester, United Kingdom; 5Weill Cornell Medicine-Qatar, 
Education City, Qatar; 6Department of Vitreoretinal Services, Vision 
Research Foundation, Sankara Nethralaya, Chennai, India.
Purpose: To investigate the role of retinal thickness measures and 
corneal nerve morphology in predicting four-year incidence and 
progression of diabetic retinopathy in Type 1 diabetes
Methods: Data of 126 eyes of 126 participants were examined at 
baseline and after four years. Diabetic retinopathy (DR) at baseline 
and at follow-up was graded according to Early Treatment Diabetic 
Retinopathy Study scale. The following measures were assessed at 
baseline: HbA1c, nephropathy, neuropathy, cardiovascular measures, 
retinal thickness measures (using optical coherence tomography), 
and corneal nerve fiber length (CNFL) using corneal confocal 
microscopy. Incident DR was defined as newly developed DR 
when examined after four years. Progression of DR was defined 
as worsening of baseline DR to any level. Baseline factors were 
assessed by univariate and step-wise multiple logistic regression and 
examined for their diagnostic capabilities.
Results: Four-year incident DR was 19% (13 of 68 without DR 
at baseline developed DR - very mild and mild non-proliferative 
DR). Progression of DR was 43% (25 of 58 with DR at baseline 
showed progression at follow-up). The group with ‘incident DR’ 
had prolonged duration of diabetes (p=0.025) and lower peroneal 
nerve conduction velocity (p=0.006) compared with ‘no DR’ group. 
The ganglion cell complex global loss volume (GCC GLV) was 
higher and CNFL was lower in the progressed group. When adjusted 
for confounding factors, a lower CNFL (AUC=0.637, p=0.040, 
64% sensitivity and 64% specificity at 14.9 mm/mm2 cut-off), 
higher triglycerides (AUC=0.669, p=0.012, 64% sens, 62% spec at 
0.85 mmol/L cut-off) and elevated vibration perception threshold 

(AUC=0.708, p=0.002, 96% sens, 40% spec at 3.55 Hertz cut-off) 
were significant predictors for DR progression. For incident or 
progression of DR compared with ‘stable /no DR at follow-up’, 
higher HbA1c (AUC=0.638, p=0.017, 66% sens, 57% spec at 7.75% 
cut-off) and prolonged diabetes duration (AUC=0.659, p=0.001, 95% 
sens, 43% spec at 10.6 years cut-off) were the only predictors.
Conclusions: A lower CNFL, an elevated vibration perception 
threshold and higher serum triglyceride levels can predict DR 
progression; higher glycemic levels and prolonged diabetes duration 
are independent predictors of incidence or progression of DR. 
Knowledge of these risk factors may serve as targets for medical 
management or clinical trials.
Commercial Relationships: Sangeetha Srinivasan; 
Cirous Dehghani, None; Nicola Pritchard, None; Katie Edwards, 
None; Anthony W. Russell, None; Rayaz A. Malik, None; 
Nathan Efron, None

Program Number: 2888 Poster Board Number: B0534
Presentation Time: 8:30 AM–10:15 AM
Retinal vessel geometry and the incidence and progression of 
diabetic retinopathy
Laurence S. Lim, Miao Li Chee, Tien Wong. Ophthalmology, 
Singapore National Eye Center, Singapore, Singapore.
Purpose: The geometry of the retinal vascular network may reflect 
the overall health of the vascular tree. The aim of this study was to 
analyse the associations between retinal vessel geometry and the 
one-year incidence and progression of diabetic retinopathy (DR) in a 
Chinese population.
Methods: This was a prospective cohort study of adult subjects 
with diabetes mellitus. Retinal vascular geometry (retinal vessel 
fractal dimensions, tortuosity, branching coefficients and branching 
angles) was quantified from retinal fundus photographs using a semi-
automated computer-assisted program. DR was graded from retinal 
photographs at baseline and at 1 year. Incident DR and proliferative 
DR (DR), and 2 step change in DR were analysed.
Results: In total, 249 subjects were included. The mean age of the 
subjects was 59.9±8.9 years, the majority were male (74%) and the 
mean HbA1c level and mean duration of diabetes were 7.7±1.4% and 
14.3±10.6 years respectively. The incidence of DR at 1 year was 19 
out of 90 subjects (21.1%) and the incidence of PDR was 8 out of 
235 subjects (3.4%). The number of subjects with 2 step or greater 
progression of DR at 1 year was 38 of 235 (16.2%), while 51 of 143 
subjects (35.7%) had 2 step or greater regression.
In multivariate analyses adjusting for age, duration of diabetes, 
gender, smoking status, hba1c, hypertension and hyperlipidaemia, 
subjects with the highest venular fractal dimensions were more 
likely to have incident DR. [Odds Ratio (OR) 0.38, (95% confidence 
interval, CI, 0.15 – 0.96), p=0.03, per standard deviation (SD) 
decrease]. Lower venular branching coefficients were associated 
with incident PDR.[OR 70.64, (95% CI, 4.77 – 1046.6), p=0.02, 
per SD decrease]. Lower venular tortuosity was associated with a 
lower likelihood of DR progression [OR 0.76, (95% CI, 0.59 – 0.97), 
p=0.005, per SD decrease]. Lower arteriolar tortuosity was associated 
with a greater likelihood of DR regression[OR 1.95, (95% CI 1.07 – 
3.56), p=0.04, per SD decrease].
Conclusions: Novel measures of retinal vascular geometry are 
associated with the incidence and progression of DR at 1 year. These 
geometric measures may represent early dysfunction in the retinal 
microvasculature.
Commercial Relationships: Laurence S. Lim, None; Miao 
Li Chee, None; Tien Wong, None
Support: National Medical Research Council Grant R710/60/2009
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Program Number: 2889 Poster Board Number: B0535
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Diabetes and Diabetic Retinopathy are associated with Impaired 
Myocardial Function in Patients with Cardiomyopathy
Shin-Young Choi, Ka Young Moon, Yoo-Ri Chung, Kihwang Lee. 
Ophthalmology, Ajou University School of Medicine, Suwon, Korea 
(the Republic of).
Purpose: Diabetes is associated with microvascular complications 
including diabetic retinopathy (DR), while risk for macrovascular 
complications such as coronary artery disease or stroke is also 
higher in patients with type 2 diabetes. Diabetic cardiomyopathy, a 
rare condition of myocardial dysfunction without coronary artery 
disease, seems to have microvascular component. We performed a 
retrospective clinical study to investigate the association of DR with 
diabetic cardiomyopathy.
Methods: Data were collected retrospectively from 139 patients with 
cardiomyopathy (58 with type 2 diabetes and 81 without diabetes) 
and no evidence of coronary artery disease. Echocardiographic 
parameters, laboratory data including lipid profiles and fundus 
findings were obtained from medical records. Left ventricular 
ejection fraction (LVEF) less than 40% was defined as impaired 
myocardial function.
Results: Type of cardiomyopathy was significantly different 
according to the presence of diabetes, with higher prevalence of 
dilated type in diabetic patients (79% vs 53%, P = 0.001). LVEF 
was significantly decreased in diabetic patients than those without 
diabetes (43% vs 53%, P = 0.003), while patients with DR showed 
less LVEF than those without DR among diabetic patients (37% vs 
49%, P = 0.016). Among parameters involving diastolic function, 
patients with DR showed higher E/E’ ratio (left ventricular filling 
pressures) than those without DR (23.0 vs 12.8, P = 0.011). Logistic 
regression analysis showed that diabetes significantly increased the 
risk of impaired LVEF (odd ratio (OR): 3.11, 95% confidence interval 
(CI): 1.51-6.42, P = 0.002), while the presence of DR showed similar 
tendency in diabetic patients (OR: 4.06, 95% CI: 1.33-12.34, P = 
0.014).
Conclusions: Diabetes increased the risk of systolic dysfunction in 
patients with cardiomyopathy, while DR was associated with both 
systolic and diastolic dysfunction. Diabetic retinopathy may represent 
widespread systemic microcirculation disease, and lead to increased 
load to the heart and compromise cardiac performance.
Commercial Relationships: Shin-Young Choi, None; Ka 
Young Moon, None; Yoo-Ri Chung, None; Kihwang Lee, None

Program Number: 2890 Poster Board Number: B0536
Presentation Time: 8:30 AM–10:15 AM
Associations of peripheral sensory, autonomic and anatomic 
neural characteristics and proliferative retinopathy in persons 
with type 1 diabetes
Barbara E. Klein1, Kayla L. Horak1, Kristine E. Lee1, 
Stacy M. Meuer1, Michael D. Abramoff2, 3, Elsayed Z. Soliman4, 
Mary Rechek1, Ronald Klein1. 1Ophthalmology & Visual Sciences, 
Univ of Wisconsin-Madison, Madison, WI; 2Electrical and Computer 
Engineering, University of Iowa, Iowa City, IA, Iowa City, IA; 
3Biomedical Engineering, University of Iowa, Iowa City, IA; 
4Epidemiology & Prevention EpiCare, Wake Forest University, 
Winston-Salem, NC.
Purpose: Diabetes affects many of the body’s organ systems 
including microvascular function and neural systems. This 
study describes the relationships of neuropathies and retinal 
microcirculatory characteristics in participants of the Wisconsin 
Epidemiologic Study of Diabetic Retinopathy (WESDR) with long 
duration T1D.

Methods: From 2012-2014, 351 WESDR participants completed a 
standardized examination and interview. Sensory neuropathy was 
defined as a loss of sensation, numbness or tingling in hands or feet. 
Autonomic neuropathy was defined via postural hypotension (systolic 
blood pressure drop) and two-time domain heart rate variability 
measures (root mean square of the successive differences in RR 
intervals (RMSD)) and the standard deviation of successive RR 
intervals (SDNN). Diabetic retinopathy severity was ascertained from 
fundus photographs graded per standard protocol. Macular edema 
was graded from SD-OCT images defined by at least two cysts in the 
macular area (excluding other causes) using a standardized grading 
scheme. Visual impairment was defined as 20/40 or worse in the 
better seeing eye after refraction.
Results: Adjusting for A1C and duration of diabetes, the presence of 
sensory neuropathy (OR=2.16, CI 1.32, 3.54), heart rate variability 
(OR=.70, CI.58, .85 for RMSD and .69 CI .58, .83 for SDNN/5 
unit change in each) and postural hypotension (OR=2.22, CI1.06, 
4.64 presence vs. absence) were significantly associated with 
prevalent proliferative diabetic retinopathy. Sensory neuropathy was 
significantly associated with macular edema (OR=2.08, CI1.01, 4.25), 
but autonomic neuropathy was not. We found a significant association 
of sensory neuropathy with visual impairment (3.96, CI. 1.22,12.81). 
Autonomic neuropathy was not associated. Retinal thickness and 
visual outcome associations will be presented.
Conclusions: Some markers of neuropathy are associated cross-
sectionally with proliferative diabetic retinopathy and visual 
impairment. Sensory neuropathy is associated with macular edema. 
These observations confirm that neuropathies and diabetic retinal 
pathology are at least co-morbid phenomena but do not inform 
whether there is a temporal sequence of events. We also cannot state 
a causal association. Finer measures of neural and sensory pathology, 
including in the retina, are needed to investigate these questions.
Commercial Relationships: Barbara E. Klein, None; 
Kayla L. Horak, None; Kristine E. Lee, None; Stacy M. Meuer, 
None; Michael D. Abramoff, IDx LLC (C), University of Iowa (P), 
IDx LLC (I); Elsayed Z. Soliman, None; Mary Rechek, None; 
Ronald Klein, None
Support: Research to Prevent Blindness (unrestricted); NIH 
Research Vision Core P30EY016665; Juvenile Diabetes Research 
Foundation 3-SRA-2015-31-Q-R; NIH Grant EY016379; NIH Grant 
DK104406

Program Number: 2891 Poster Board Number: B0537
Presentation Time: 8:30 AM–10:15 AM
Aspirin, statins and central retinal venular diameter in persons 
with and without diabetes
Christine A. Kiire, Kristine E. Lee, Barbara E. Klein, Ronald Klein. 
Ophthalmology and Visual Sciences, University of Wisconsin-
Madison, Madison, WI.
Purpose: Widened retinal venular diameter, as measured by 
increased central retinal venular equivalent (CRVE), is associated 
with systemic inflammation. Evidence suggests that aspirin has an 
altered anti-inflammatory profile in persons with type 2 diabetes 
(T2D) compared to those without diabetes. This might contribute 
to the less-than-expected cardiovascular benefits of taking aspirin 
seen in those with T2D. Statins have been shown to improve platelet 
sensitivity to aspirin in vitro, and to improve endothelial function and 
reduce inflammation. We set out to investigate the effect of regular 
aspirin, statins, or a combination of aspirin & statins on CRVE in 
persons with and without diabetes (mainly T2D) in the Beaver Dam 
Eye Study, a longitudinal cohort study.
Methods: Cross-sectional analysis of data from 2003-2005 and 
2008-2010. Participants were divided into 4 groups by their history 
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of use of statins and aspirin: A=no aspirin & no statin; B=aspirin & 
no statin; C=statin & no aspirin; D=aspirin & statin. CRVE(OD) was 
measured from fundus photographs using standardized protocols. 
Those with signs of previous retinal laser photocoaguation were 
excluded. The effect of age, sex, BMI, systolic BP, smoking status, 
HbA1c, aspirin use, statin use, vasodilator use, and photo quality 
(focus), on CRVE was analyzed in those with and without diabetes. 
These variables were only included in the models if significantly 
associated with CRVE. Generalized estimating equations approaches 
were used to account for multiple visits for a person.
Results: Among those with diabetes (>70% of whom had no diabetic 
retinopathy) there was a significant difference between the groups 
(p=0.04). Group B was significantly associated with a wider CRVE 
than Group A, after adjusting for age, systolic BP, smoking status, 
sex, BMI and focus (p=0.004). Statin use, alone or with aspirin, was 
not significantly associated with CRVE (Group C vs A, Group D vs 
A). In those without diabetes, there was no significant difference in 
CRVE among Groups B-D vs Group A.
Conclusions: Regular aspirin use is associated with a wider CRVE in 
those with diabetes in this population. This association is not seen in 
those without diabetes, or in those with diabetes who are taking both 
aspirin and a statin. Further exploring the possibility of confounding 
by indication, as well as potential biological mechanisms to explain 
this finding, may be of value in future analyses.
Commercial Relationships: Christine A. Kiire, None; 
Kristine E. Lee, None; Barbara E. Klein, None; Ronald Klein, 
None
Support: Supported by the National Institutes of Health, Bethesda, 
Maryland (grant no. EY006594 [RK, BEKK]) and P30EY016665 
[Research Vision Core Grant]), and, in part, Research to Prevent 
Blindness, New York, New York (Senior Scientific Investigator 
awards [RK, BEKK]). The National Eye Institute, Bethesda, 
Maryland, provided funding for the entire study, including collection 
and analyses of data; Research to Prevent Blindness provided further 
support for data analyses. CAK is a US-UK Fulbright Scholar 
supported by Fight for Sight UK.

Program Number: 2892 Poster Board Number: B0538
Presentation Time: 8:30 AM–10:15 AM
Influence of glycosylated hemoglobin on diabetic retinopathy
jie xu1, 3, wenbin wei3, Jost B. Jonas2. 1fundus, Beijing Institute of 
Ophthalmology, Beijing, China; 2Department of Ophthalmology, 
Medical Faculty Mannheim of the Ruprecht-Karls-University of 
Heidelberg, Heidelberg, Germany; 3Beijing Ophthalmology and 
Visual Science Key Lab, Beijing, China.
Purpose: We aimed to provide updated data for the relation between 
Glycosylated hemoglobin (HbA1c) and diabetic retinopathy(DR), 
and to estimate cut-off of HbA1c for DR.
Methods: A cluster sampling technique was used to identify and 
include patients with type 2 diabetes mellitus from urban Beijing 
communities. HbA1c was measured by the liquid chromatography 
technique. Fundus photographs were graded using the modified Airlie 
House classification system.
Results: 
Of 2,642 eligible patients, 2,007 (76.0%) subjects (1,199 women) 
with a mean age of 64.1 6 9.0 years participated. The overall 
prevalence of DR was 24.7 ±1.0% (95% confidence interval [CI], 
22.8–26.6). In binary logistic analysis, presence of DR was associated 
with younger age (odds ratio [OR], 0.97; 95% CI, 0.95–0.98), 
longer duration of diabetes (OR, 1.10; 95% CI, 1.08–1.12), higher 
concentration of HbA1c (OR, 1.23; 95% CI, 1.14–1.33), higher 
systolic blood pressure (OR, 1.01; 95% CI, 1.01–1.02), lower body 
mass index (OR, 0.95; 95% CI, 0.92–0.98), and elevated blood 

urea concentration (OR, 1.01; 95% CI, 1.00–1.01). The Receiver 
Operating Characteristic analysis showed that the cut-off value of 6.5 
had 75.1% sensitivity and 43.4% specificity with 59.2% maximum 
area under the curve.
Conclusions: HbA1c value ≥6.5% was significantly related with DR 
and PDR. In a screening program, the cut-off value of HbA1c≥6.5% 
may provided a maximum yield of DR.

Commercial Relationships: jie xu, None; wenbin wei, None; 
Jost B. Jonas, None

Program Number: 2893 Poster Board Number: B0539
Presentation Time: 8:30 AM–10:15 AM
Systemic predictors of diabetic eye disease development and 
severity
Elaine Tran1, Jeffrey L. Goldberg2, 3, Suzann Pershing2, 3. 1Stanford 
University, Stanford, CA; 2Department of Ophthalmology, Byers Eye 
Institute, Palo Alto, CA; 3VA Palo Alto Health Care System, Palo 
Alto, CA.
Purpose: To investigate the effect of presenting levels of blood 
glucose, blood pressure, serum lipids, and urinary albumin on 
development and severity of diabetic eye disease.
Methods: Using longitudinal electronic medical records from a 
VA Medical Center, we identified patients with diagnosed diabetes 
mellitus and at least one eye exam between 1996 and 2009. Adjusting 
for sociodemographic factors, we used multivariable logistic and 
linear regressions to determine the effects of hemoglobin A1c 
(HbA1c) levels, blood pressure, microalbuminuria, and serum lipid 
levels on diagnosis of diabetic retinopathy, proliferative retinopathy, 
and macular edema.
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Results: Of 9440 diabetics, 6198 (65.66%) were diagnosed with 
diabetic retinopathy. Patients were more likely to present with 
diabetic retinopathy if they had HbA1c > 8.5 (OR=1.726, CI 1.329-
2.243, p≤0.01), systolic blood pressure > 140mmHg (OR=1.474, 
CI 1.291-1.682, p≤0.01), total cholesterol > 240 mg/dL (OR=1.479, 
CI 1.294-1.692, p≤0.01), high density lipoprotein (HDL) < 40 
mg/dL (OR=0.760, CI 0.659-0.875, p≤0.01), blood urea nitrogen 
(BUN) > 40 (OR=1.483, CI 1.090-2.017, p≤0.05), and to use insulin 
(OR=2.99, CI 2.600-3.459; p≤0.01). Patients were more likely 
to present with proliferative retinopathy if they had HbA1c > 8.5 
(OR=2.122, CI 1.024-4.399, p≤0.01), systolic blood pressure > 
140mg/dL (OR=2.001, CI 1.392-2.876, p≤0.01), HDL < 40mg/dL 
(OR=0.648 for HDL > 40mg/dL, CI 0.439-0.956, p≤0.05), BUN > 
40mg/dL (OR=2.956, CI 1.542-5.667, p≤0.01), and to use insulin 
(OR= 4.528, CI 2.897-7.078, p≤0.01). And patients were  
more likely to present with diabetic macular edema if they had 
HbA1c > 8.5 (OR=1.532, CI 0.724-3.244, p≤0.01), systolic blood 
pressure > 140mg/dL (OR=1.829, CI 1.273-2.629, p≤0.01), total 
cholesterol > 240 mg/dL (OR=2.156, CI 1.259-3.694, p≤0.05), and to 
use insulin (OR=3.197, CI 2.121-4.820, p≤0.01). In linear regression, 
measures correlated with greater retinopathy severity included 
HbA1c levels > 8.5 (p≤0.01), systolic blood pressure > 140mmHg 
(p≤0.01), and urine microalbumin > 0.10 (p≤0.01).
Conclusions: Markers of systemic health may be predictive of 
diabetic eye disease. Higher HbA1c, systolic blood pressure, 
serum triglyceride, and urine albumin levels as well as use of 
insulin, suggestive of more advanced diabetes, appear to be highly 
associated with presence and severity of diabetic eye disease at first 
presentation.
Commercial Relationships: Elaine Tran; Jeffrey L. Goldberg, 
None; Suzann Pershing, None
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Demographic variation in follow-up rates for patients with 
proliferative diabetic retinopathy from a large private retina 
practice
Anthony Obeid, Xinxiao Gao, Jason Hsu, Allen Ho. Retina, Will Eye 
Hospital, Philadelphia, PA.
Purpose: To determine follow-up rates by age, gender, and race, 
in patients who have been diagnosed with proliferative diabetic 
retinopathy.
Methods: A total of 8,500 patients were identified in the Mid Atlantic 
Retina Practice who were diagnosed with proliferative diabetic 
retinopathy from the 4/2/2012 to 11/21/2016. After stratifying by age, 
gender, and race, loss to follow-up rates were calculated at 4-months, 
1-year or 2-year time points. Loss to follow-up was defined based on 
any encounter date which preceded 11/21/2016 by either 4-months, 
1-year or 2-year time points.
Results: Out of the original 8,500 patients identified, 1976 were 
excluded due to insufficient data on race status. There was a 
statistically significant difference in follow up rates between different 
races at the 4-month time point, with 570 out of 1570 African 
Americans patients (33%), 1655 out of 4525 White patients (36%), 
and a 100 out of 270 Asian patients (37%) following up in 4-months 
(P=0.025). However, there were no significant differences in follow 
up rates between individuals of African American, White, or Asian 
descent at both 1-year and 2-year follow-up time points (P=0.176 and 
P=0.325 respectively). There was no significant difference in follow-
up rates between males and females at 1 and 2-year follow up time 
points (P=0.478, and P=0.779 respectively). Only 2340 patients were 
included for the age analysis due to insufficient data on the remaining 
patients. There was a statistically significant difference in follow-

up rates between different age groups, with 286 out of 357 (80.1%) 
patients aged 20 to 49 years, 987 out of 1359 (72.6%) patients aged 
50 to 69 years, and 347 out of 624 (55.6%) patients aged greater than 
70 years following up in 1- year (P<0.001).
Conclusions: There was no significant difference in in follow-up 
rates in patients with proliferative diabetic retinopathy by race or 
gender at 1 and 2-year follow-up time points. There was, however, 
a significant difference in follow up rates between different races 
at 4-month follow-up, and between different age groups at 1-year 
follow-up..
Commercial Relationships: Anthony Obeid; Xinxiao Gao, None; 
Jason Hsu, UCB (C), Santen (F), Roche/Genentech (F), Ophthotech 
(F), Ophthotech (C); Allen Ho, None

Program Number: 2895 Poster Board Number: B0541
Presentation Time: 8:30 AM–10:15 AM
Adherence to diabetic eye examination guidelines in  
Australia – The National Eye Health Survey (NEHS)
Jing Xie1, Joshua R. Foreman1, Stuart Keel1, Peter V. Wijngaarden1, 
Hugh Taylor2, Mohamed Dirani1. 1Department of Ophthalmology, 
Centre for Eye Research Australia, East Melbourne, VIC, Australia; 
2The University of Melbourne, 3Indigenous Eye Health Unit, 
Melbourne School of Population and Global Health, Melbourne, VIC, 
Australia.
Purpose: To determine the adherence to diabetic eye examination 
guidelines in Indigenous and non-Indigenous Australians
Methods: Design: A cross-sectional survey using multi-stage, 
random cluster sampling.
Setting: Thirty randomly selected geographic sites in five Australian 
states and one Territory, stratified by remoteness.
Participants: 1738 Indigenous Australians aged 40-92 years and 3098 
non-Indigenous Australians aged 50-98 years were recruited and 
examined between March 2015 and April 2016. Participants were 
examined using a standardised protocol that included a questionnaire 
(interviewer administered) a series of standardised eye tests.
Main outcome measures: National Health and Medical Research 
Council (NHMRC) diabetic eye examination guidelines were used to 
determine adherence.
Results: Non-Indigenous Australians had a significantly higher 
adherence to screening recommendations (biennial screening) 
than Indigenous Australians (annual screening) (77.5% vs 52.7%, 
p <0.001). Factors associated with greater adherence were longer 
duration of diabetes in non-Indigenous Australians (OR 1.19 per five 
years, p=0.018) and male gender (OR 1.46, p=0.018) and residing in 
Inner Regional geographic areas (OR 1.66, p=0.007) in Indigenous 
Australians (OR=0.44, p=0.018). Older age was associate with poorer 
adherence in non-Indigenous Australians (OR 0.70 per decade, 
p=0.010).
Conclusions: More than three quarters of non-Indigenous Australians 
with diabetes and more than half of Indigenous Australians with 
diabetes adhere to the NHMRC eye examination guidelines. The 
discrepancy between adherence rates in Indigenous and non-
Indigenous communities may point to a gap in the provision or 
uptake of screening services in Indigenous communities or a lack 
of awareness of the guidelines. A carefully integrated diabetic 
retinopathy screening service is required, particularly in remote areas, 
to improve adherence rates.
Commercial Relationships: Jing Xie, None; Joshua R. Foreman, 
None; Stuart Keel, None; Peter V. Wijngaarden, None; 
Hugh Taylor, None; Mohamed Dirani, None
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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 and in-kind 
support from our industry and sector partners, OPSM, Carl Zeiss, 
Designs for Vision, the Royal Flying Doctor Service, Optometry 
Australia and the Brien Holden Vision Institute. We would like to 
specifically acknowledge OPSM, who kindly donated sunglasses 
valued at $130 for each study participant. The Centre for Eye 
Research Australia receives Operational Infrastructure Support from 
the Victorian Government. The Principal Investigator, Dr Mohamed 
Dirani, is supported by a NHMRC Career Development Fellowship 
(#1090466). The PhD student, Joshua Foreman is supported by an 
Australian Postgraduate Award scholarship.

Program Number: 2896 Poster Board Number: B0542
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A Mobile Phone Message Reminder to Improve Adherence of 
Diabetic Patients for Scheduled Eye Care in Rural China: A 
Randomized Clinical Trial
Tingting Chen1, Wenhui Zhu1, 2, Ling Jin1, Jun Wang1, 
Tiantian Ye1, Di Xiao3, Janardhan Vignarajan3, Baixiang Xiao1, 
Yogesan Kanagasingam3, Nathan G. Congdon1, 4. 1State Key 
Laboratory of Ophthalmology and Division of Preventive 
Ophthalmology, Zhongshan Ophthalmic Center, Sun Yat-sen 
University, Guanzhou, China; 2The Ophthalmology Department, 
the First Affiliated Hospital of Sun Yat-sen University, Guangzhou, 
China; 3The Australian e-Health Research Centre, CSIRO, Perth, 
WA, Australia; 4Centre for Public Health, Queen’s University Belfast, 
Belfast, United Kingdom.
Purpose: To determine whether short message service (SMS) 
reminders could improve adherence of diabetic patients with 
scheduled ocular examinations in rural China. Rates of acceptance 
of such care are known to be low in this setting, and little is known 
about how to improve them.
Methods: A total of 233 consecutive diabetic patients enrolled 
in eye clinics at 5 rural hospitals in Guangdong Province, China 
from March 1, 2015 to May 31, 2016, were randomized (1:1) to 
receive automated SMS reminders at 1 week and 3 days prior to 
scheduled eye appointments (Intervention) or standard appointments 
without reminders (usual practice in this setting: Control). Patients’ 
demographic characteristics, knowledge of diabetic retinopathy 
(DR), satisfaction with care, distance traveled and ocular examination 
results were assessed at baselines in masked fashion. Main outcome 
was attending within +/- 1 week of the scheduled visit. Generalized 
linear models with Poisson regression on intention-to treat principles 
were used to estimate association between main outcome and 
membership in the Intervention group, with and without adjustment 
for other potential determinants.
Results: Among 104 patients (mean age 57.5±11.0 years, 39.4% 
men) completing follow-up by 30 November 2016, 56 (53.8%) 
were randomized to Intervention (58.6±11.8 years, 37.5% men), 48 
(46.2%) to Control (56.3±9.83 years, 41.7% men). Appointments 
were scheduled for a median of 30.7 weeks after baseline 
examination for all subjects (IQR 26.1 to 51.4 weeks). Attendance 
for the Intervention group (21/56, [37.5%]) was significantly higher 
than for Control (4/48, [8.33%], P<0.001). Factors associated with 
attendance in multiple regression models included Intervention 
group membership (RR, 3.51; 95% CI, 1.19-10.4; P=0.02) and 
DR knowledge (RR, 1.58; 95% CI, 1.19-2.10; P=0.002). Data on 
secondary outcomes (knowledge, satisfaction) and for remaining 
patients will be presented.

Conclusions: The low-cost intervention of text message reminders 
may significantly improve adherence with eye care in this setting, but 
further interventions are needed to achieve optimal service uptake.
Commercial Relationships: Tingting Chen, None; Wenhui Zhu, 
None; Ling Jin, None; Jun Wang, None; Tiantian Ye, None; 
Di Xiao, None; Janardhan Vignarajan, None; Baixiang Xiao, 
None; Yogesan Kanagasingam, None; Nathan G. Congdon, None
Clinical Trial: NCT01837121
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Changes in glycated hemoglobin levels following consultation 
with diabetes specialist nurse in retinal clinics
Mahmood El-Gasim1, Razia Amin1, Shehab Al-Abed1, adam mapani1, 
Omar A. Mahroo1, 2, Declan Flanagan1, Catherine A. Egan1, 2. 
1Moorfields Eye Hospital, London, United Kingdom; 2UCL Institute 
of Ophthalmology, London, United Kingdom.
Purpose: Improved glycemic control is associated with reduced risk 
of microvascular complications including sight-threatening diabetic 
retinopathy. We explored whether a reduction in glycated hemoglobin 
levels (HbA1c) was discernible following consultation with a 
diabetes specialist nurse who was present in clinics in the retinal 
service of Moorfields Eye Hospital.
Methods: As an initiative to assist patients in our service with their 
glycemic control, a diabetes specialist nurse was employed to be 
present in retinal clinics. Patients are offered the opportunity of a 
consultation. HbA1c levels are measured and recorded electronically. 
The database was retrospectively searched over an 18-month period. 
Patients seen on more than one occasion were included, with HbA1c 
levels compared between first and second visit (paired t test). Patients 
were excluded if the interval was less than 3 months. Readings 
measuring “ >130 mmol/mol” were taken as 130 mmol/mol for 
analysis.
Results: 166 patients met the inclusion criteria. 35% were female. 
Mean (SD) age was 55 (11) years. Thirteen patients (8%) had type 
1 diabetes. Mean (SD) interval between visits was 8 (4) months 
(median 7; range 3-20 months). Mean HbA1c levels were 87.0 and 
78.2 mmol/mol for first and second visits respectively (p<0.0001). 
Medians were 84.7 and 73.8 mmol/mol respectively. Mean change 
was -8.8 mmol/mol (95% CI -5.8 to -11.7 mmol/mol). When patients 
were grouped by interval between visits, mean changes were -7.3, 
-8.0 and -14.5 mmol/mol for intervals of 3-6 months, 7-12 months 
and >12 months respectively; all were statistically significant 
(p<0.01).
Conclusions: A significant mean reduction in glycated hemoglobin 
of 8.8 mmol/mol was seen. Although limited by lack of control 
data, and a likely selection bias towards patients with poor glycemic 
control, the findings are consistent with a beneficial effect of 
the intervention, similar to published data from more intensive 
educational interventions in diabetes. The effect appears to be 
sustained, with greater reductions after longer follow up intervals. As 
ophthalmologist time is limited in busy retinal clinics, the availability 
of a specialist nurse who can address lifestyle factors in selected 
patients can potentially reduce long-term risk of sight-threatening 
retinopathy and other complications, with likely improved quality of 
life and reduced healthcare costs.
Commercial Relationships: Mahmood El-Gasim; 
Razia Amin, None; Shehab Al-Abed, None; adam mapani, 
None; Omar A. Mahroo, None; Declan Flanagan, None; 
Catherine A. Egan, None
Support: NIHR Biomedical Research Centre for Ophthalmology at 
Moorfields Eye Hospital and the UCL Institute of Ophthalmology.
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Program Number: 2898 Poster Board Number: B0544
Presentation Time: 8:30 AM–10:15 AM
Evaluation of follow-up rates among non-compliant patients 
participating in a telemedicine program for diabetic retinopathy
Rachel Shah, Ana Paula Morales Allende, Nicole Bernstein, 
David Rubaltelli, Umar Mian. Ophthalmology, Montefiore, New 
York, NY.
Purpose: The National Eye Institute recommends the early detection 
and treatment of diabetic retinopathy (DR), yet patients suffering 
from early stages of the disease tend to be asymptomatic. Given 
the high prevalence, increased morbidity, and increased mortality 
from diabetes in the Bronx, a protocol was created to diagnose DR 
remotely, using a fundus-photo based teleophthalmology program. 
The purpose of this study is to evaluate follow-up rates of patients 
positively diagnosed with DR by the program and to identify 
systemic barriers in achieving appropriate follow-up amongst our 
patient population.
Methods: Non-compliant diabetic patients who screened positive 
for diabetic retinopathy were scheduled for follow-up exams at 
Montefiore. Those who missed their appointments were contacted 
via telephone and surveyed using a standardized script. Oral consent 
was obtained prior to administering the survey. All information 
was obtained directly from the participants or a health care proxy. 
Participants were not offered any compensation for completing the 
survey.
Results: Between January 2015 and August 2016, 1468 participants 
underwent screening for diabetic retinopathy. 275 participants 
received a grading of R > 0, representing evidence of some 
form of DR on screening photos. 158 participants had follow-up 
appointments scheduled in our practice during the analysis period. 
49 of the 158, or 31%, did not present for their follow-up visit. 18 
patients who missed their appointments were reachable by phone, and 
17 completed our survey. The remaining 31 patients either provided 
an invalid number (14) or were left messages and did not return our 
calls (17).
Conclusions: Although our sample size was limited, we can infer 
that patients did not prioritize follow-up with an ophthalmologist 
due to lack of health education and limited understanding of the 
urgency to treat diabetic retinopathy as a sight-threatening condition. 
The fact that over 60% of patients who did not present for follow-up 
either provided an invalid contact number or did not return health-
related messages suggest that high rates of incorrect patient contact 
information may underly patient compliance. We hope that further 
investigation into follow-up rates from our program will reinforce 
these preliminary findings and provide us with the information 
necessary to increase patient compliance.
Commercial Relationships: Rachel Shah, None; Ana 
Paula Morales Allende, None; Nicole Bernstein, None; 
David Rubaltelli, None; Umar Mian, None
Support: Research to Prevent Blindness

Program Number: 2899 Poster Board Number: B0545
Presentation Time: 8:30 AM–10:15 AM
Four-year experience of tele-ophthalmology for diabetic 
retinopathy screening in San Francisco, CA
Christos Theophanous, Jay M. Stewart, Armin Afshar. 
Ophthalmology, University of California, San Francisco, San 
Francisco, CA.
Purpose: Diabetic retinopathy (DR) is a leading cause of vision 
loss in adults. We performed a cross sectional analysis of a pilot 
DR screening program conducted by the San Francisco Department 
of Public Health from 2012 – 2016 to determine the prevalence of 

diabetic retinopathy and other comorbid eye conditions in a diverse, 
urban patient population.
Methods: Screened patients were adults aged 18 and over referred 
from two community health centers and the San Francisco General 
Hospital primary care clinics with diagnosis of Type II diabetes 
mellitus. Color fundus photographs were taken with a non-mydriatic 
camera (Optos Daytona, Optos Plc., Dunfermline, Scotland, UK). 
DR and other ophthalmic disease was graded by an optometrist or 
ophthalmologist according to the Joslin Vision Network (JVN) DR 
scale. The outcome measures were presence or absence of diabetic 
retinopathy, grade of retinopathy, and other ophthalmic disease such 
as glaucoma suspect, cataract, age related macular degeneration or 
retinal vein occlusion. Data was analyzed in STATA (College Station, 
TX).
Results: 4,925 patients were screened; 1458 (29.6%) had DR, 
3,308 (67.2%) had no retinopathy and 159 (3.2%) images were 
un-gradeable due to poor image quality or media opacity). Of the 
DR patients, 1,066 (73%) had mild non-proliferative (NPDR) 251 
(17%) had moderate NPDR, 53 (4%) had severe NPDR, 88 (6%) 
had proliferative DR and 71 (5%) had diabetic macular edema. 483 
(10%) of all screened patients were glaucoma suspects due to optic 
disc appearance. 153 (32%) of the glaucoma suspects also had DR; 
330 (68%) had no DR. 207 (4%). 29 (1%) patients had retinal vein 
occlusions and 12 (0.2%) had age related macular degeneration. 3448 
(70%) of patients were scheduled for annual follow up. 1481(30%) 
of patients were scheduled for an ophthalmology exam within 1-6 
months for detected eye diseases.
Conclusions: The prevalence of diabetic retinopathy among type II 
diabetics screened in the SFDPH program was 30%, with 159 (3%) 
having diabetic macular edema or proliferative disease, requiring 
prompt ophthalmic treatment. 10% of all screened were glaucoma 
suspects, two thirds of whom had no detectable diabetic retinopathy. 
30% of patients screened required further ophthalmic investigation 
within 1-6 months. Cost-benefit analysis of the program is ongoing 
and will be presented.
Commercial Relationships: Christos Theophanous, None; 
Jay M. Stewart, None; Armin Afshar, None
Support: That Man May See, Inc., San Francisco, CA; An 
unrestricted grant from Research to Prevent Blindness, New York, 
NY

Program Number: 2900 Poster Board Number: B0546
Presentation Time: 8:30 AM–10:15 AM
Patient and primary care provider barriers and facilitators to 
tele-ophthalmology use in a rural, multi-payer health system
Yao Liu1, Rebecca Swearingen1, Nora Jacobson2, Timothy Bjelland3, 
Maureen Smith2. 1Dept of Ophthalmology and Visual Science, 
University of Wisconsin, Madison, Madison, WI; 2University of 
Wisconsin-Madison, Madison, WI; 3Mile Bluff Medical Center, 
Mauston, WI.
Purpose: Tele-ophthalmology for diabetic eye screening is widely 
underutilized in U.S multi-payer health systems. We sought to 
identify patient and primary care provider barriers and facilitators to 
tele-ophthalmology use in a rural, multi-payer health system with an 
active tele-ophthalmology program.
Methods: Semi-structured, individual interviews were performed 
using maximum variation sampling in 16 adult patients with type 
2 diabetes and 8 primary care providers at the Mile Bluff Medical 
Center in Mauston, WI regarding tele-ophthalmology and diabetic 
eye screening. Sample sizes were adequate to reach thematic 
saturation. All interview transcripts were transcribed verbatim and 
analyzed using both inductive and deductive qualitative content 
analysis.
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Results: Patients had a mean age of 67 years (range 46-86 years) 
and 50% were female. Reported barriers to obtaining traditional in-
person diabetic eye exams included pupil dilation, cost, travel, and 
time. These barriers were not noted for tele-ophthalmology, which 
was described by those who had undergone this testing (37.5%) 
as “easy” and “quick.” The majority said that they had not heard 
previously about tele-ophthalmology, but that they would prefer it 
over a traditional exam mainly to avoid pupil dilation and would be 
comfortable using the technology if recommended by their doctor. 
However, some (12.5%) were concerned about needing in-person 
eye exams to monitor their other known eye conditions (e.g., 
glaucoma). Primary care providers were predominantly male (75%) 
and had varied training backgrounds (37.5% MD/DO, 37.5% PA, 
12.5% NP, 12.5%RN). All providers thought tele-ophthalmology 
improved patient adherence with screening and those who had 
experience referring patients for tele-ophthalmology (87.5%) valued 
its “convenience.” Provider barriers to tele-ophthalmology included 
difficulty identifying when patients are due for eye screening in the 
electronic health record, patient eligibility criteria, notification of test 
results, and concerns about patient costs.
Conclusions: Tele-ophthalmology was acceptable to primary care 
providers and most patients in a rural, multi-payer health system. 
Barriers differed from those for traditional in-person diabetic eye 
screening. Implementation strategies to address these unique barriers 
are needed to maximize utilization and population-level benefits from 
tele-ophthalmology programs.
Commercial Relationships: Yao Liu, None; Rebecca Swearingen, 
None; Nora Jacobson, None; Timothy Bjelland, None; 
Maureen Smith, None
Support: NIH Grant EY026518, Wisconsin Partnership Program, 
Research to Prevent Blindness
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Telemedicine for Diabetic Retinopathy Screening for Well 
Insured Patients in a Non-Geographically Isolated Setting
Robert Wong1, 3, Maria N. Benson1, Stephanie Collins1, 
Jose A. Martinez1, 3, Anas Daghestani2, Shelley Day-Ghafoori1, 3, 
Clio A. Harper1, 3, James W. Dooner1, 3, Mark Levitan1, 3, 
Peter A. Nixon1, 3, Ryan C. Young1. 1Ophthalmology, Austin Retina 
Associates, Austin, TX; 2Austin Regional Clinic, Austin, TX; 
3Department of Surgery and Perioperative Medicine, Dell Medical 
School, University of Texas, Austin, TX.
Purpose: In urban populations where ophthalmologists are 
accessible, the geographical barriers of diabetic retinopathy (DR) 
screening should be relatively low. Despite this, diabetic patients 
often do not attend recommended screening visits. Historically, 
teleretinal imaging has improved screening rates of patients in 
geographically restricted areas. This study examines the impact of 
telemedicine on insured diabetic patients who are not geographically 
isolated from specialists.
Methods: Retinal images were taken in six different primary care 
physician (PCP) offices within the greater Austin, TX area and 
uploaded to the cloud-based Intelligent Retinal Imaging Systems 
(IRIS). Patient data including age, gender, PCP clinic location, any 
ocular pathology, diabetic retinopathy, severity of DR and presence 
of diabetic macular edema (DME) was accessed from IRIS over a 
12-month period (Sept 2015 to 2016). Patients requiring referral 
due to pathology were contacted by the reading center to schedule 
appointments with a retina specialist. The capture rate, defined as 
the number of patients requiring referral who actually attended their 
appointment, was calculated. Each PCP clinic was within 5 miles of 
an ophthalmologist.

Results: 3620 patients were screened. Period prevalence of DR 
was 20.7% (750/3620). Ocular pathology including DR, AMD, 
and glaucoma, was detected in 33.4% (1209/3620). Prevalence and 
severity of DR and presence of DME is shown in Figure 1. Though 
there were differences in rates of DR or DME across the six sites, 
they did not meet statistical significance. 371 (10.2%) required 
urgent referral and of these, the capture rate was 65.5% (240/371). 
Therefore, 3249 patients (89.8%) did not need further examination 
until next scheduled image.
Conclusions: Even for patients who reside in geographic proximity 
to an ophthalmologist, teleretinal diabetic screenings is effective. 
A large majority of patients screened did not require further 
ophthalmology examination. Our capture rate for patients requiring 
urgent referral is greater than previous reports in the literature. Direct 
contact from the reading center’s office to these patients immediately 
following identification of pathology is a likely contributing factor 
to increasing patient capture rate. Telemedicine may benefit a wide 
range of patients including those without geographic barriers.

Commercial Relationships: Robert Wong, Intelligent Retinal 
Imaging System (R); Maria N. Benson, None; Stephanie Collins, 
None; Jose A. Martinez, Intelligent Retinal Imaging System 
(R); Anas Daghestani, None; Shelley Day-Ghafoori, Intelligent 
Retinal Imaging System (R); Clio A. Harper, Intelligent Retinal 
Imaging System (R); James W. Dooner, Intelligent Retinal Imaging 
System (R); Mark Levitan, Intelligent Retinal Imaging System 
(R); Peter A. Nixon, Intelligent Retinal Imaging System (R); 
Ryan C. Young, Intelligent Retinal Imaging System (R)
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Telemedicine for Diabetic Retinopathy Screening for an  
Urban-Based Safety Net Population in Travis County, TX
Maria N. Benson1, Robert Wong1, 2, Jose A. Martinez1, 2, 
Stephanie Collins1, Mark S. Hernandez3, Clio A. Harper1, 2, 
James W. Dooner1, 2, Mark Levitan1, 2, Peter A. Nixon1, 2,  
Shelley Day-Ghafoori1, 2, Ryan C. Young1, 2. 1Austin Retina Associates, 
Austin, TX; 2Department of Surgery and Perioperative Medicine, Dell 
Medical School, University of Texas, Austin, TX; 3Internal Medicine, 
Dell Medical School, Austin, TX.
Purpose: Diabetic patients who are uninsured, underinsured or 
are low-income residents may have additional barriers towards 
recommended ophthalmological screening visits. This study 
examines the impact of teleretinal screening on this population who 
are covered by a government funded safety net health program in 
central Texas.
Methods: Retinal images were taken in the two different primary 
care physician’s (PCP) offices and uploaded to the cloud-based 
Intelligent Retinal Imaging System (IRIS). Patient data was 
accessed from IRIS over a 7-month period (April to October 2016). 
Demographic information included age, gender, and PCP location. 
The total number of patients screened, any ocular pathology, diabetic 
retinopathy, the severity of DR and presence of diabetic macular 
edema (DME) was recorded. Those in need of further care were 
contacted by the reading center to schedule appointments. The 
capture rate, defined as the number of patients requiring urgent 
referral who attended their appointment, was calculated.
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Results: 1830 patients were screened. Severity of DR and presence 
of DME in both clinics is shown in Figure 1. Overall period 
prevalence of DR was 26.6% (486/1830). Prevalence of DR was 
significantly higher in the south location at 28.9% as compared 
to the north location at 24.0% (p<0.05). Prevalence of DME was 
also significantly higher in the south location as compared to 
north (10.1% vs 6.9%; p < 0.05). Screening identified 272 patients 
requiring referral to an ophthalmologist or 14.9% (272/1830). 1558 
patients (85.1%) did not need further examination until their next 
scheduled image. Overall capture rate was 65.4% (178/272). 91 of 
the remaining 94 either declined, already had an eye doctor, or were 
unable to be contacted.
Conclusions: For uninsured, underinsured, and low-income 
patients obtaining healthcare within a government funded safety net 
healthcare system, teleretinal diabetic screening can be an effective 
means of screening for ocular disease. Strategic placement of 
cameras may help identify where diabetic disease is more prevalent. 
Direct contact from the reading center to these patients immediately 
following identification of pathology is a likely contributing factor to 
increasing patient capture rate of this at-risk population.

Location of Teleretinal Imaging Cameras within Central Texas
Commercial Relationships: Maria N. Benson, None; 
Robert Wong, Intelligent Retinal Imaging Systems (R); 
Jose A. Martinez, Intelligent Retinal Imaging Systems 
(R); Stephanie Collins, None; Mark S. Hernandez, None; 
Clio A. Harper, Intelligent Retinal Imaging Systems (R); 
James W. Dooner, Intelligent Retinal Imaging Systems (R); 
Mark Levitan, Intelligent Retinal Imaging Systems (R); 
Peter A. Nixon, Intelligent Retinal Imaging Systems (R); 
Shelley Day-Ghafoori, Intelligent Retinal Imaging Systems (R); 
Ryan C. Young, Intelligent Retinal Imaging Systems (R)
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Accuracy of trained rural ophthalmologists versus non-medical 
image graders in the diagnosis of diabetic retinopathy in rural 
China
Nathan G. Congdon2, 1, Martha McKenna2, Tingting Chen1, 
Helen McAneney2, Miguel Vazquez1, Ling Jin1, Wei Xiao1. 1Preventive 
Ophthalmology, Zhongshan Ophthalmic Center, Guangzhou, China; 
2Centre for Public Health, Queen’s University Belfast, Belfast, United 
Kingdom.

Purpose: To determine the diagnostic accuracy of trained rural 
ophthalmologists and non-medical image graders in the assessment of 
diabetic retinopathy (DR) in rural China.
Methods: Consecutive patients with diabetes were examined 
from January 2014 to December 2015 in an on-going program at 
ten county-level facilities in rural Southern China. Trained rural 
ophthalmologists performed a complete eye examination, including 
dilation of the pupil and evaluation of the fundus by slitlamp 
biomicroscopy, recording diagnoses using the United Kingdom 
National Health Service (NHS) system. Two field, cycloplegic, 45° 
digital photography was performed by ophthalmic nurses according 
to the NHS protocol, and graded using the NHS system on web-
based software by trained graders with no medical background. A 
fellowship-trained retina specialist graded all images in masked 
fashion and served as reference standard. Accuracy was assessed 
for the diagnosis of any DR, DR requiring treatment and diabetic 
macular edema requiring referral. Logistic models were used to 
explore predictors of correct diagnosis.
Results: In total 375 participants (mean age 60 +/- 10 years, 48% 
men) were examined and 1277 images graded. Grader sensitivity 
and specificity ranged from 0.82-0.94 (median 0.88) and 0.91-0.99 
(median 0.98) respectively, reaching or exceeding NHS standards 
for sensitivity (80%) and specificity (95%) in all domains except 
specificity in detecting any DR. Sensitivity and specificity for rural 
ophthalmologists ranged from 0.65-0.95 (median 0.66) and 0.59-0.95 
(median 0.92) respectively. There was a strong agreement between 
graders and the reference standard in all domains (kappa=0.84-0.87, 
P<0.001) and weak-moderate agreement between rural doctors and 
the reference (kappa= 0.48-0.64, P<0.001).
Conclusions: This is the first study of diagnostic accuracy in DR 
grading among non-medical graders or ophthalmologists in low-
resource settings. Non-medical graders can achieve high levels of 
accuracy, whereas accuracy of trained rural ophthalmologists is not 
optimal. Cost-effectiveness analyses of these approaches are needed.
Commercial Relationships: Nathan G. Congdon; 
Martha McKenna, None; Tingting Chen, None; Helen McAneney, 
None; Miguel Vazquez, None; Ling Jin, None; Wei Xiao, None
Support: World Diabetes Foundation; Orbis International; Prof 
Congdon is supported by the Chinese government’s Thousand Man 
Plan and by the Ulverscroft Foundation (UK)
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Staging of diabetic retinopathy in a sample of patients in Mexico 
through a reading center
Hugo Valencia-Santiago, Miguel Vazquez,  
Ellery Lopez-Star, Charles Van-Lansingh, Veronica Romero, 
Ximena Mira, Renata Garcia Franco. Retina, INTITUTO 
MEXICANO DE OFTALMOLOGIA IAP, Queretaro, Mexico.
Purpose: To examine the rate and types of DR identified through a 
telemedicine screening program using a non-mydriatic camera, as 
well as the rate of other ocular findings at rural clinics in Mexico.
Methods: This is an ongoing prospective longitudinal study. Previous 
informed consent was obtained from patients prior screening and 
assessment. A questionnaire including the ophthalmological and 
systemic antecedents was filled, visual acuity was performed, along 
with two non-mydriatic ocular fundus photographs per eye. Trained/
certified readers at Singapore Eye Research Institute (SERI) read and 
evaluated images using the National Health Services DR grading. The 
intra-rater kappa coefficient for readers with respect to DR findings 
was 0.72 with 88.8% agreement. The inter-grader kappa coefficient 
for DR findings was 0.60 (95% CI 0.51-0.73) with agreement of 
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84.1%. Readers assigned preliminary grades within 24 hours of 
image upload. Ocular pathology other than DR was recorded.
Results: A total of 5628 persons participated in the screening 
program across sites. 4803 (85.34%) reported having DM, while 825 
(14.66%) reported not having a diagnosis of DM. We evaluated 1650 
eyes of patients without DM (14.66%) and 9606 eyes of patients 
with DM (85.34%). Of 1650 eyes of patients without DM, 1466 eyes 
(88.84%) were gradable and 184 eyes (11.15%) were no-gradable. 
Of 9606 eyes of DM patients, 7812 eyes (81.32%) were gradable and 
1794 eyes (18.67%) were no-gradable. Of gradable eyes of patients 
with DM; 6482 eyes (82.92%) did not present RD data and 1330 
eyes (17.02%) had some RD signs. 561 eyes (7.18%) presented some 
sign of diabetic maculopathy. Of the non-diabetic group, RD damage 
was identified in 15 patients (1.81%). Within the group of patients 
with DM, 898 (18.69%) patients had RD damage, of which 49.77% 
had bilateral damage. A recommendation was made for evaluation 
by diabetic maculopathy and diabetic retinopathy in 669 patients 
(13.92%) with DM.
Conclusions: The prevalence of diabetic retinopathy is high in 
the study population. There are undiagnosed cases of DM that can 
be detected through ocular fundus photography. As a technology 
in development, distance reading and evaluation centers have the 
potential to be efficient and cost-effective in providing health services 
to large geographic areas and unobserved populations.
Commercial Relationships: Hugo Valencia-Santiago, None; 
Miguel Vazquez, None; Ellery Lopez-Star, None;  
Charles Van-Lansingh, None; Veronica Romero, None; 
Ximena Mira, None; Renata Garcia Franco, None
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UK Diabetic Screening Referrals Impact on Population and 
Clinical Correlations
Ali S. Hassan, Geeta Menon, Manju Chandran. Ophthalmology, 
Frimley Health NHS Foundation Trust, Chessington, United 
Kingdom.
Purpose: In the UK diabetic retinopathy screening programme an 
annual invitation is sent out and patients undergo fundal photography 
which is then observed by trained graders who refer patients to the 
hospital eye service. We reviewed referrals coming from the regional 
screening service to a busy tertiary hospital.
Methods: A retrospective review of referrals over a 4-month period 
from June 2016 to September 2016. We looked at patient age, reason 
for referral, time to appointment, retinopathy, other diagnoses, and 
outcome. Analysis of the correlation between screeners grading and 
clinicians grading was made.
Results: A total of 161 referrals were made over the 4-month period 
averaging around 9 referrals per week. The mean age of patients 
was 66.43 (Range 21.68 - 93.95, SD 16.15), the mean time from 
referral being received to appointment was 20.27 days (Range 
0 – 97, SD 19.85). The most common reasons cited for referrals 
were; un-assessable fundal image 33.64% [n=36], maculopathy 
27.10% [n=29], retinopathy 10.28% [n=11] and proliferative disease 
7.48 [n=8]. Of the patients referred with un-assessable fundal 
image cataract was found in 63.8% [n=23] – this was clinically 
significant and warranted operation in 15 patients, posterior capsule 
opacity in 5.5% [n=2], corneal scarring in 5.5% [n=2] and asteroid 
hyalosis in 2.7% [n=1]. In 25.0% [n=9] patients there was no 
identifiable cause for the un-assessable fundal image. In this group 
of patients the most common retinopathy grade was R0M0 (i.e. no 
retinopathy or maculopathy) in both eyes 72.2% [n=26]. Of the 
patients referred with worsening retinopathy (grade R2) 54.5% 
[n=6] correlated accurately with at least R2 retinopathy in at least 

one eye. Of the patients referred with maculopathy 68.9% [n=20] 
correlated accurately with maculopathy in at least one eye. Of the 
patients referred with proliferative retinopathy 50% [n=4] correlated 
accurately with active proliferative disease in at least one eye.
Conclusions: The largest impact of the diabetic screening service 
would appear to have been in identify and refer patients with cataract, 
the vast majority of whom have no retinopathy. The screeners were 
most accurate with detecting maculopathy.
Commercial Relationships: Ali S. Hassan, None; Geeta Menon, 
None; Manju Chandran, None
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Validity and Feasibility of Diabetic Retinopathy Screening 
Program in an Urban Community, Southern China
Siming Chen, Wen yong Huang. State key 
Laboratory(Ophthalmology).PRC, Zhongshan Ophthalmic Centre, 
Sun Yat-sen University, Guangzhou, China.
Purpose: To investigate validity and feasibility of diabetic 
retinopathy (DR) screening program and its potential associated 
factors in an urban community, southern China
Methods: All registered diabetics were randomly selected and called 
for DR screening program. All provided basic information about 
socio-demographic information and medical history. Daily life visual 
acuity(DLVA) were measured. Conditions of the anterior segment of 
eyes were detected by slit lamp examination. A 45°single field fundus 
photo were taken without pupil dilation.
After photo quality evaluation and excluding those with 
contraindications, participants whose fundus photo were ungradable 
were informed to take the fundus picture again after using compound 
tropicamide eye drops. Telephone interviews were used to figure out 
the reason for not participating mydriasis fundus photography.
Results: 78% (468/600)responded to our research from March 15, 
2016 to March 31, 2016 (40-88 years old, mean age 66.65±8.265 
years old). 65% were female. 50.2% have a over ten-years duration of 
diabetes. 82.1% of the patients own a DLVA over 0.3 in either eye.
Among 936 fundus picture taken without pupil dilation, 10.9% 
(102/936) were ungradable. Considering the finding by slit lamp 
examination, small pupil (43/102) and cataract (85/102) may be the 
main cause. Intraocular lens (IOL) predicted ungradable status of 
nonmydriatic photographs (P=0.000, Chi-square test). Eyes with 
cortical cataract and posterior subcapsular cataract are like to get 
ungradeable nonmydriatic photographs (P=0.000, both; regression 
analysis).
Excluding 5 patients with contraindications, there were 56 patients 
who were required pupil dilation. Acceptance rate was 32.1% (18/56). 
Mydriasis reduced the proportion of ungradable photographs from 
10.9% to 7.9% (p=0.027). The main reason for attendce was warm 
reminder (10/18). 15/38 indicated their reason for not participating 
mydriasis fundus photography was that they though it was a waste of 
time and unnecessary.
Conclusions: IOL, cortical cataract and posterior subcapsular 
cataract were predictors of ungradable status of nonmydriatic fundus 
photographs. Mydriasis can reduce the rate of ungradable fundus 
pictures, but there is still a long way to improve its acceptability.
Commercial Relationships: Siming Chen, None; Wen 
yong Huang, None
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Hurdles and Barriers of Eye screening and Interdisciplinary 
Exchange: lessons learned from the DiabCheck study
Lydia Marahrens1, Daniel Röck1, Tjalf Ziemssen3, Andreas Fritsche2, 
Focke Ziemssen1. 1Ophthalmology, University of Tuebingen, 
Tuebingen, Germany; 2Division of Endocrinology, Diabetology, 
Department of Internal Medicine, University of Tuebingen, 
Tuebingen, Germany; 3Department of Neurology, Autonomic and 
Neuroendocrinological Laboratory Dresden, University Hospital Carl 
Gustav Carus at the Dresden University of Technology, Dresden, 
Germany.
Purpose: To analyze potential hurdles limiting the exchange of 
diagnostic and disease-related information for patients with diabetes
Methods: The DiabCheck® trial was a non-interventional cross-
sectional study with recruitment in secondary diabetes centers. 
All patients of the investigator initiated study were included after 
confirmed diagnose of diabetes and underwent a comprehensive eye 
examination. A questionnaire evaluated self-perception, demographic 
characteristics, diabetes duration and type of treatment. Knowledge 
of HbA1c, time since last eye examination, level of education 
and metabolic control were investigated as potential predictors of 
absence from eye examinations or missing diagnostic reports in the 
dialectologist’s electronic file.
For categorical outcomes, χ2-test was used to test for significant 
differences between the therapy groups. For continuous outcomes, 
significant differences were evaluated with the one-way ANOVA 
(α=0.05).
Results: Questionnaires were available for 822 patients with diabetes 
(female: 362, male: 445; type 1: 252, type 2: 509).
In the self-assessment of the information status the majority reported 
to be ‘well informed’ (428, 53%); 29 (4%) and 60 (7%) declared to 
be ‘not at all’ respectively ‘poorly informed’.
137 (17%) persons of diabetes admitted not to know the last HbA1c 
value. Mean remembered value was 7.2% (range: 5.1 to 13, 95%-CI: 
7.2- 7.4%). The mean of the last documented values was 7.4% (range 
5 to 16, 95%-CI: 7.3- 7.5%).
The participants claimed the interval since the last eye exam to be 6.5 
months. 137 patients (17%) did consider a regular eye exam not to 
be necessary. For 305 subjects (37%), no information of the last eye 
examination was available for the diabetologist.
In the patient’s perspective, the most important barriers were waiting 
time (11.6%), co-payment (3.5%), fear of unfavorable findings/loss of 
driver’s license (2.1%), distance to physician (0.7%).
Conclusions: When planning screening intervals, it should not be 
forgotten that the majority of patients is usually undergoing eye 
exams later and less often than initially intended. As there is a gap 
in all subgroups (independent of age), multiple measures have to be 
taken in order to prevent underdiagnose and falling through the net. 
The significant lack of diagnostic reports made a timely delivery of 
care and a response of non-ophthalmologists to diabetic retinopathy 
more difficult.
Commercial Relationships: Lydia Marahrens, None; Daniel Röck, 
Novartis (F); Tjalf Ziemssen, the Robert Pfleger Foundation (F), 
Almirall (R), Bayer-Schering (R), Hertie Foundation (F), MSD 
(R), Roland Ernst Foundation (F), GSK (R), Biogen Idec (R), 
Novartis (C), Bayer-Schering (C), Teva (C), Novartis (R), Sanofi- 
Aventis (R), Biogen Idec (C), Genzyme (R), Deutsche Diabetes 
Stiftung (F), Merck Serono (R), Teva (R); Andreas Fritsche, None; 
Focke Ziemssen, Alcon (R), Novartis (C), Bayer (C), Novartis (R), 
Bayer (R), Biogen (C), Novartis (F), Allergan (R), Alimera (C), 
Biogen (R), Allergan (C)
Clinical Trial: NCT02311504
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Glycemic thresholds for diabetic retinopathy and implications for 
diabetic retinopathy screening in the United States
Wen-Hsiang Lee1, 2, Kevin J. Moore3, 4, Erin C. Dunn3, 4, Tulay Koru-
Sengul4, 5. 1Ophthalmology, University of Miami Miller School of 
Medicine, Miami, FL; 2Bascom Palmer Eye Institute, University of 
Miami Miller School of Medicine, Miami, FL; 3Medical Education, 
University of Miami Miller School of Medicine, Miami, FL; 4Public 
Health Sciences, University of Miami Miller School of Medicine, 
Miami, FL; 5Sylvester Comprehensive Cancer Center, University of 
Miami Miller School of Medicine, Miami, FL.
Purpose: Glycemic indices such as Hemoglobin A1c (HbA1c) 
and Fasting Plasma Glucose (FPG) can provide insight into patient 
diabetic retinopathy (DR) status. DR is one of the most common 
microvascular complications of Type I and II diabetes mellitus and 
affects more than 4 million Americans. The rise in diabetes over 
the coming decades puts more individuals at risk since diabetes is a 
leading cause of adult-onset blindness. HbA1c and FPG are used as 
diabetic diagnostic and progression markers. Using a cross-sectional 
study design, we evaluated the relationship between glycemic indices 
and DR to provide glycemic thresholds for clinical suspicion of 
patient DR status.
Methods: We analyzed clinical and sociodemographic characteristics 
from 5,704 adults (>40 years old) using data from the 2005-2008 
National Health and Nutrition Examination Surveys (NHANES), a 
population-based nationally-representative sample. HbA1c, FPG, 
and 45-degree color retinal images were assessed. DR was defined 
as >14 on the Early Treatment Diabetic Retinopathy Study severity 
scale. Receiver operator curves (ROCs) were generated to obtain the 
optimal glycemic thresholds maximizing sensitivity and specificity. 
Statistical analysis was completed using SASv9.4.
Results: Compared to those without DR, patients with DR were on 
average older, had a higher BMI, larger waist circumference, lower 
total cholesterol, and higher FPG and HbA1c for the entire patient 
group. Youden’s Index for identifying DR (maximizing sensitivity 
and specificity) identified the optimal FPG threshold as 118 mg/
dL (sensitivity: 46.3%; specificity: 80.8%; Odds ratio: 1.01; 95% 
Confidence interval (CI): 1.01 – 1.02). The optimal HbA1c threshold 
was 6.0% (sensitivity: 55.1%; specificity: 78.2%; Odds ratio: 
1.79; 95% CI: 1.68 – 1.90). ROCs revealed HbA1c was a stronger 
discriminator of DR status compared to FPG (Area under the Curve 
(AUC): 0.71 vs 0.65).
Conclusions: This study proposes glycemic thresholds to 
differentiate between patients with and without DR. Health 
professionals can use these glycemic thresholds to monitor DR status 
and as a reminder of the importance of diabetic ophthalmologic 
examinations. Future longitudinal studies are necessary to better 
discern the ideal glycemic index thresholds to identify and to screen 
for DR in the clinical setting.
Commercial Relationships: Wen-Hsiang Lee, None; 
Kevin J. Moore, None; Erin C. Dunn, None; Tulay Koru-Sengul, 
None
Support: In part by: NIH Center Core Grant P30EY014801; 
an unrestricted grant from Research to Prevent Blindness; and 
Department of Defense (DOD-Grant #W81XWH-09-1-0675).
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Variation in the use of bevacizumab and ranibizumab for diabetic 
macular edema
Annie Wu1, Connie Wu1, Paul B. Greenberg1, 2, Fei Yu3, Flora Lum4, 
Anne Coleman3. 1Warren Alpert Medical School of Brown University, 
Providence, RI; 2Section of Ophthalmology, VA Medical Center, 
Providence, RI; 3Stein Eye Institute, UCLA, Los Angeles, CA; 
4American Academy of Ophthalmology, San Francisco, CA.
Purpose: To investigate the distribution of intravitreal bevacizumab 
and ranibizumab injections for diabetic macular edema (DME) in 
the United States (US) with the goal of improving cost-effective 
medication utilization.
Methods: A 5% sample of Medicare beneficiaries in the Carrier 
file (Part B Medicare claims file) was obtained to identify all 
beneficiaries with an ICD-9-CM code for DME (362.07) from 
2010 to 2013. Patient characteristics including age, gender, and 
Charlson Comorbidity Index (CCI) were collected. HSCPS codes for 
bevacizumab (J3590, J9035, and J3490) and for ranibizumab (J2778) 
were used to identify the mode of treatment and associated billing 
and reimbursement amounts for each patient. Geographic variation 
was determined by comparing injection frequencies across the nine 
US census divisions using Chi-squared analysis.
Results: The 2010-2013 sample included 5,290 Medicare 
beneficiaries with DME: 34.6% were aged 65-69, 53.7% were 
female, 78.8% were white, and 36.0% had a CCI score of ≥5. 
Overall, there was a greater frequency of bevacizumab use (86.4%) 
compared to ranibizumab use (13.6%) for the sample of 5,290 
patients with DME. The highest frequencies of bevacizumab use were 
in the Mountain (92.2%), West South Central (91.7%) and East South 
Central (90.4%) divisions. The highest frequencies of ranibizumab 
use were in the Mid Atlantic (24.0%), West North Central (19.9%) 
and New England (16.6%) divisions. The frequencies of bevacizumab 
and ranibizumab injections for DME varied significantly between the 
US census divisions (p<0.0001).
Conclusions: Bevacizumab is used more frequently than 
ranibizumab for the treatment of DME among Medicare beneficiaries, 
with significant geographic variation in injection frequencies of 
the two anti-VEGF agents. Further characterization of the factors 
contributing to this variation may help direct cost-effective strategies 
for the management of DME.
Commercial Relationships: Annie Wu; Connie Wu, None; 
Paul B. Greenberg, None; Fei Yu, None; Flora Lum, None; 
Anne Coleman, Aerie (C), Alcon (C)
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Investigating the Arden hypothesis: a pilot investigation of the 
prevention of dark adaptation as complementary therapy for 
diabetic retinopathy and macular edema
David J. Ramsey1, Geoffrey Arden2, Chris Hogg3, Greg R. Blaha1, 
Fina C. Barrouch1, Jeffrey Chang1, Lauren LaMonica4, 
Samuel Poulin5, Jeffrey L. Marx1. 1Ophthalmology, Lahey Hospital 
and Medical Center, Peabody, MA; 2University College London, 
London, United Kingdom; 3Moorfields Eye Hospital, London, United 
Kingdom; 4Yale University, New Haven, CT; 5Tufts University, 
Boston, MA.
Purpose: To evaluate the acceptability of an illuminated sleep mask 
in patients with clinically significant diabetic macular edema.
Methods: Patients with refractory diabetic macular edema, who 
demonstrated a poor or delayed response to anti-VEGF treatment, 
were offered the opportunity to pilot the use of an illuminated sleep 
mask as complementary therapy along side their ongoing treatment 

with intravitreal injections. Two questionnaires, the Epworth 
sleepiness scale (ESS) and Pittsburgh insomnia rating scale-20 item 
version (PIRS-20), were used to screen for preexisting sleep disorder 
and repeated over the course of the six month trial to look for 
evidence of disturbed sleep. In addition, patients completed a sleep 
log and survey about the comfort and usability of the light mask over 
the course of the six month trial.
Results: A lighted sleep mask was accepted by 86% of patients 
who trialed the device (n=6). Sleep duration, quality and daytime 
sleepiness did not significantly change from baseline over the six 
month trial. ESS decreased from 3.6±2.1 at baseline to 1.6±2.5 
at 1 month and 2.5±2.3 at six months (N.S.). PIRS-20 remained 
stable from 7.4±4.8 at baseline to 5.2±2.9 at 1 month and 7.7±3.9 
at six months (N.S.). Patients slept an average of 7.8±0.9 hours 
per night using the mask. No significant change in sleep duration 
occurred during the course of the trial. Most patients used the mask 
continuously and without difficulty, returning logs that documented 
nightly battery changes. Roughly half of patients had gaps in their use 
of the device due to mask failure, unrelated medical problems, or loss 
of health insurance; 83% of patients completed the six month trial 
(n=5).
Conclusions: “Light masks” are readily accepted and well tolerated 
by a majority of patients requiring ongoing treatment for clinically 
significant diabetic macular edema. In those patients who accept the 
intervention, no adverse events were encountered and sleep duration 
and quality remained stable. The present study was under powered to 
establish whether the masks caused any reduction in diabetic macular 
edema. Ongoing randomized, controlled trials are needed to establish 
the benefit of light-at-night for those patients with sight-threatening 
diabetic retinopathy.
Commercial Relationships: David J. Ramsey, None; 
Geoffrey Arden, None; Chris Hogg, None; Greg R. Blaha, None; 
Fina C. Barrouch, None; Jeffrey Chang, None; Lauren LaMonica, 
None; Samuel Poulin, None; Jeffrey L. Marx, None
Support: Fight for Sight, Inc.
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Use of optical coherence tomography angiography in evaluating 
foveal vascularization in Type 1 Diabetes Mellitus
Manan Shah, Bernard Szirth, Albert S. Khouri. New Jersey Medical 
School, Marlboro, NJ.
Purpose: Recent technology allows for visualizing the avascular 
zone of the fovea without fluorescein angiography. We performed 
an observational study to assess the screening potential of foveal 
vascularization in a population of Type 1 Diabetes Mellitus (T1DM) 
subjects using optical coherence tomography angiography (OCTA).
Methods: Optical coherence tomography, OCTA and retinal imaging 
were collected from T1DM subjects. Foveae were determined by 
an expert as vascularized if it contained at least one blood vessel 
crossing through the avascular zone. Two-sample independent t-tests 
were used to explore the differences (e.g. age, duration of T1DM, 
foveal thickness, Foveal Avascular Zone (FAZ) area, blood pressure, 
and HbA1C) among the control subjects who have an avascular fovea 
(AF) (n = 183), subjects who have a unilateral non-avascular fovea 
(NAF) (n = 50) and subjects who have bilateral NAF (n = 21).
Results: NAF subjects had an average 13.4 year history of T1DM, 
while AF subjects had an average 9.4 year history of T1DM (p = 
0.007). NAF subjects were older (average age 26.2 years) than AF 
subjects (average age 22.1 years), p = 0.075.
NAF subjects had a thicker fovea (268.2 μm) than subjects with AF 
(246.0 μm), p < 0.001. Bilateral NAF subjects had a greater foveal 
thickness (275.6 μm) than unilateral NAF subjects (265.1 μm), p = 
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0.018. Foveal thickness does not correlate with duration of T1DM  
(R2 = 0.013).
NAF subjects had a smaller FAZ (0.213 mm2) than AF subjects 
(0.276 mm2), p < 0.001.
NAF subjects had a greater systolic (119 mm Hg) and diastolic 
(73 mm Hg) blood pressure than AF subjects (systolic: 111 mm 
Hg) (diastolic: 70 mm Hg), p-values 0.002 and 0.027, respectively. 
Bilateral NAF subjects had a greater diastolic (76 mm Hg) blood 
pressure than unilateral AF subjects (72 mm Hg), p = 0.065.
The last HbA1c was the same in NAF (7.56%) and AF (7.51%) 
subjects (p = 0.763).
Conclusions: NAF subjects were older by four years and have had 
T1DM for four more years than AF subjects. Bilateral NAF subjects 
had thicker foveae and increased diastolic blood pressure than 
unilateral NAF subjects, and overall NAF subjects had thicker foveae 
and increased blood pressure than AF subjects. NAF subjects had a 
smaller FAZ than subjects with an avascular fovea. Recognizing the 
vascular trends of the FAZ, further studies need to be performed on 
the sequelae of long standing T1DM.

Commercial Relationships: Manan Shah, None; Bernard Szirth, 
None; Albert S. Khouri, None
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Quantitative Optical Coherence Tomography Angiography May 
Predict Diabetic Retinopathy Progression
Carol Y. Cheung, Fangyao Tang, Danny S. Ng, Tiffany Tso, 
Raymond Wong, Jerry Lok, Shaheeda Mohamed, Clement C. Tham. 
Ophthalmology and Visual Sciences, The Chinese University of 
Hong Kong, Hong Kong, Hong Kong.
Purpose: Early microvascular damage in diabetes (DM) (e.g. 
capillary nonperfusion and ischemia) can be assessed with optical 
coherence tomography-angiography (OCT-A) which may predict 
diabetic retinopathy (DR) progression. We examined prospectively 
the association of quantitative OCT-A metrics with DR progression 
and changes in macular thickness in a cohort with DM.
Methods: We included DM subjects from an ongoing prospective, 
observational study. All the subjects underwent OCT-A with a swept-
source OCT (DRI-OCT Triton, Topcon Inc.). Volumetric OCT scans 
centered on the fovea were obtained with a scan area of 3mmx3mm. 
We customized a new image analysis program for automated 
measurement of of foveal avascular zone (FAZ) area, FAZ circularity, 
total and parafoveal vessel density, fractal dimension and skeleton 
density from each OCT-angiogram (Figure). Macular thickness was 
obtained with Cirrus HD-OCT (Carl Zeiss Meditec Inc.). DR was 
graded from baseline and 6-month follow-up retinal photographs 
using the modified Airlie House classification system. Progression of 
DR was defined as an increase in the severity level by 1 or more steps 
at the follow-up visit. Changes in macular thickness was calculated as 
difference between 6-month follow-up and baseline visits.

Results: 108 eyes from 108 patients with DM were included (50 no 
DR, 28 mild DR, 26 moderate DR, 4 severe DR). Of the 108 eyes, 15 
eyes had signs of diabetic macular edema (DME) at baseline. During 
the follow-up, 18 eyes (16.7%) had DR progression. Decreased 
skeleton density at baseline was associated with DR progression 
(odds ratio 1.87 per SD decrease, 95%CI 1.02 to 3.42). Decreased 
fractal dimension at baseline was associated with larger changes in 
foveal thickness (β=5.63μm per SD decrease, 95%CI 1.72 to 9.54), 
independent of DR severity, presence of DME and HbA1c level 
at baseline. In the subgroup analysis, lower total (β=1.47μm per 
SD decrease, 95%CI 0.01 to 2.92) and parafoveal (β=1.56μm per 
SD decrease, 95%CI 0.13 to 3.00) vessel density at baseline were 
independently associated with larger changes in foveal thickness 
among eyes without DME, after adjusting for DR severity and HbA1c 
level at baseline.
Conclusions: Alterations of retinal microvasculature were associated 
with DR progression and changes in foveal thickness, suggesting that 
automated quantitative OCT-A analysis may identify DM individuals 
at risk of developing DR progression.

Commercial Relationships: Carol Y. Cheung, None; 
Fangyao Tang, None; Danny S. Ng, None; Tiffany Tso, None; 
Raymond Wong, None; Jerry Lok, None; Shaheeda Mohamed, 
None; Clement C. Tham, None
Support: CUHK Direct Grant
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Assessment of the concordance of the diagnosis of diabetic 
retinopathy made by color fundus photograph review
Maria P. Aquino, Fernanda Forgues, Agustina Adaniya, 
Juan P. Fernandez, Matias J. Portela, Nicolas Montes, 
Anahi Lupinacci, Ariel Shlaen, Mario J. Saravia. Hospital 
Universitario Austral, Pilar, Argentina.
Purpose: To assess the concordance of the diagnosis of diabetic 
retinopathy performed by residents, experts and retinalyze RD 
operating system by reviewing color fundus photographs of a series 
of diabetic patients.
Methods: This is a prospective study performed in tertiary school 
hospital. Patients with diagnosis of diabetes of the diabetes 
department at Hospital Universitario Austral were consecutively 
included, from 1st August to 1st November 2016. Collected data 
included age, gender, diabetes type, time from diagnosis, systemic 
treatment (oral hypoglycemic agents and/or insulin), signs of diabetic 
retinopathy (yes or no). Fundus photographs of both eyes were 
taken with TOPCON TRC NW200 non mydriatic retinal camera. 
Every image was reviewed by a resident, a retina specialist, and the 



ARVO 2017 Annual Meeting Abstracts

These abstracts are licensed under a Creative Commons Attribution-NonCommercial-No Derivatives 4.0 International License. Go to http://iovs.arvojournals.org/ to 
access the versions of record.

retinalyze RD operating system. Chi square and K coefficient of 
concordance were used as appropriate.
Results: Three hundred and twenty one consecutive patients 
were included, while 292 of them (114 males, 178 females) have 
photographs clearly enough to be assessed. Average age of the 
assessed patients was of 53,27 ± 11,21 years. Type 2 diabetes was 
found in 262 patients, while type 1 diabetes was recorded in 29 
patients. K concordance coefficient was 0.67 when comparing 
between the assessment performed by the resident and the retina 
expert. K concordance coefficient was 0.27 when comparing between 
the assessment performed by the retina expert and the retinalyze 
operating system. K concordance coefficient was 0.23 when 
comparing between the assessment performed by the resident and the 
retinalyze operating system.
Conclusions: Concordance of the diagnosis of diabetic retinopathy 
was strong when comparing the performance of the resident and the 
expert. Concordance of the diagnosis of diabetic retinopathy was 
weak when comparing the performance of the retinalyze operating 
system and the expert or the resident.
Commercial Relationships: Maria P. Aquino, None; 
Fernanda Forgues, None; Agustina Adaniya, None; 
Juan P. Fernandez, None; Matias J. Portela, None; 
Nicolas Montes, None; Anahi Lupinacci, None; Ariel Shlaen, 
None; Mario J. Saravia, None
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Sensitivity of 2 Dimensional Color Fundus Photography 
Surrogate Markers as for Diabetic Macular Oedema
Ling Zhi Heng1, Claire Collins2, mariha ashraf3, Steve chave2, 
Peter Scanlon2. 1Ophthalmology, Severn deanery, London, United 
Kingdom; 2Gloucestershire Retinal Research Group, Gloucestershire 
Hospitals NHS Foundation Trust, Cheltenham, UK, Gloucestershire, 
United Kingdom; 3Faculty of Health Science University of Bristol, 
Centre for Medical Education, 1st Floor Senate House, Tyndall Ave, 
BS8 1TH, Bristol, United Kingdom.
Purpose: Surrogate markers of diabetic macular oedema(DMO), 
such as exudates within 1 disc diameter of fovea are graded as M1 
in England and referred to the hospital eye services. The advent of 
optical coherence tomography allows an anatomical quantification 
and diagnosis of DMO. The aim of this study was to determine the 
accuracy of the surrogate markers for DMO currently used in the 
English Diabetic Eye Screening Programme.
Methods: This was a retrospective clinical audit from the 
Gloucestershire Diabetic Eye Screening Program between October 
2014 to March 2016. All patients have undergone fundus and 
OCT imaging and graded independently by trained graders. Two-
dimensional (2D) markers are graded in the following 3 groups;
1. Microaneurysm or haemorrhage within 1 Disc Diameter (DD);
2. Group of exudates ≥½ disc area entirely within the macula or
3. Exudate within 1 DD of the centre of the fovea.
Fluid on OCT were graded as follows: OCT borderline was defined 
as the presence of intraretinal cystoid spaces, or subretinal fluid, in 
the ‘macular area’, without any change in the ILM contour.
OCT positive was defined by the addition of a change in ILM contour 
or a drop in VA to < 6/12 or a central retinal thickness ≥ 300 μm or 
a large area of intraretinal fluid > 1 disc area the edge of which is 
within 1 disc diameter of the central fovea. Statistics were performed 
using SPSS vers 19.0 to determine sensitivity of markers in DMO.
Results: Data for 931 eyes were included in this study. Of 146 eyes 
referred for ‘any microaneurysm or haemorrhage within 1DD of the 
centre of the fovea only if associated with a best VA of < 6/12’. 90 
(61.6%) were OCT negative, 30 (20.5%) were OCT borderline and 26 

(17.8%) were OCT positive. Of 763 eyes referred for ‘exudate within 
1 disc diameter’, 374 (49.0%) were OCT negative, 307 (40.2%) were 
OCT borderline and 82 (10.7%) were OCT positive.
Of 38 eyes referred for ‘group of exudates within the macula’ (with 
no exudate < 1DD), 12 (31.6%) were OCT negative, 20 (52.6%) were 
OCT borderline and 6 (15.8%) were OCT positive.
Conclusions: None of the surrogate markers for DMO used in the 
current protocols are sufficiently sensitive to diagnose DMO. We 
suggest a second line screening for those who are OCT positive with 
2-dimensional markers to reduce the proportion of patients referred 
directly to HES.
Commercial Relationships: Ling Zhi Heng; Claire Collins, None; 
mariha ashraf, None; Steve chave, None; Peter Scanlon, None
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Diabetic retinopathy in patients with ocular inflammation
Sapna Gangaputra, Marib Akanda, Shilpa Kodati, H Nida Sen. Lab 
of Immunology, National Eye Institute, Bethesda, MD.
Purpose: Diabetic retinopathy is a leading causes of preventable 
blindness worldwide. The standard of care treatment of uveitis is 
oral corticosteroid. Hyperglycemia requiring treatment was seen in 
about 1% of 2073 patients in a retrospective large uveitis cohort. We 
performed retrospective exploratory analysis to assess the prevalence 
of diabetic retinopathy in patients with uveitis.
Methods: Patients with primary infectious and noninfectious ocular 
inflammation seen at the National Eye Institute uveitis clinic from 
2005 to 2016 were reviewed using electronic medical records. 
Patients were classified using the 5 step international clinical diabetic 
retinopathy scale into no diabetic retinopathy, mild non proliferative 
diabetic retinopathy (NPDR), moderate NPDR, severe NPDR and 
proliferative diabetic retinopathy (PDR). Results were tabulated into 
two categories – any retinopathy, or vision threatening retinopathy 
that combined severe NPDR and PDR. We compared our results to 
several published population-based and large survey based datasets, 
that included various races and geographic locations.
Results: We identified 105 patients, median age 58 years (range 26-
86 years), predominantly female (53%), black (56%), with majority 
noninfectious etiology (88%), bilateral (59%) uveitis. Six of the 
patients had poor view to the fundus and images were ungradable 
for diabetic retinopathy and were excluded from this analysis. Of the 
remaining 99 patients, 72 patients (73%) had no retinopathy in either 
eye. Any retinopathy in atleast one eye was noted in 27% and vision 
threatening retinopathy was seen in 8% of patients. As compared to 
existing population based reports, the frequency of any retinopathy 
was considerably lesser in our population (32-54% reported), but 
the frequency of vision threatening retinopathy was similar (2-11% 
reported).
Conclusions: This exploratory study suggests diabetic retinopathy 
occurs less often in uveitis patients. Whether ocular inflammation 
(or its treatment) provides protective effect from diabetic retinopathy 
is unclear. A large prospective study is needed to evaluate the 
association between diabetic retinopathy and ocular inflammation
Commercial Relationships: Sapna Gangaputra, None; 
Marib Akanda, None; Shilpa Kodati, None; H Nida Sen, None
Support: NEI intramural research grants
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Complications of Diabetic Retinopathy presented at the 
emergency department (ED) of a reference center in Mexico
Norma Morales, Juan Carlos Serna-Ojeda, José L.  
Rodriguez-Loaiza. Instituto de Oftalmologia Conde de Valenciana, 
Ciudad de Mexico, Mexico.
Purpose: The frequency of complications of Diabetic Retinopathy 
(DR) at the ED is not clear and should be known to be prepared for 
immediate treatment. The purpose of this study is to determine the 
incidence of the complications of advanced stages of DR in our ED.
Methods: A retrospective analysis of patients attending our ED from 
June 2015 to May 2016, gathered independently of age and sex, and 
the diagnoses related to complications of advanced stages of DR were 
analyzed and categorized. These complications were considered as 
follows: clinically significant macular edema (CSME), proliferative 
diabetic retinopathy (PDR) with high risk characteristics, vitreous 
hemorrhage (VH), neovascular glaucoma (NVG) and traction retinal 
detachment (TRD). These diagnoses were categorized according 
to sex, age and number of complications. It was also included how 
many of these patients had already had previous treatment.
Results: A total of 8395 visits to the ED were counted, of which 
829 (9.9%) had complications of advanced stages of Diabetic 
Retinopathy, 423 (51%) being women and 406 (49%) men. The 
highest incidence of complications was found in 373 (45%) patients 
in the age group of 46 to 60 years. The most common complications 
were: VH in 514 (62%), PDR with high risk characteristics in 338 
(41%), NVG in 236 (28%), CSME in 99 (12%), and TRD in 70 
(8%) patients. Two simultaneous complications were found in 298 
(36%) being VH + PDR the most common combination and 3 or 
more in 197 (24%) being VH + NVG + PDR the most frequent. Of 
all these patients, 212 (25.6%) had already had previous treatment, 
including 200 (94.3%) with panretinal photocoagulation, 8 (3.8%) 
with phacoemulsification and posterior vitrectomy and 4 (1.9%) 
with phacoemulsification with posterior vitrectomy and panretinal 
photocoagulation.
Conclusions: The incidence of sight threatening complications 
of advanced diabetic retinopathy is an important part of our ED 
consultations. The age group with highest incidence correlates to the 
statistics of the American Academy of Ophthalmology. It is necessary 
to strengthen patient education, as well as early ocular examination 
in diabetic patients and adequate follow up of diabetic retinopathy to 
prevent such complications.
Commercial Relationships: Norma Morales, None; Juan 
Carlos Serna-Ojeda, None; José L. Rodriguez-Loaiza, None
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Variable Validity of Computer Extracted Problem Lists for 
Diabetic Retinopathy and other Co-Morbidities within the 
Greater Los Angeles Veterans Health Administration
Stephan Chiu1, John Davis1, Greg Orshansky2, Leonard Kleinman2, 
Aaron Lee3, JoAnn Giaconi1, 2, Irena Tsui1, 2. 1Jules Stein Eye Institute, 
David Geffen School of Medicine at UCLA, Los Angeles, CA; 
2VA Greater Los Angeles Health Administration, Los Angeles, CA; 
3Washington University in St Louis, St. Louis, MO.
Purpose: Electronic health data in the form of International 
Classification of Disease, Ninth Revision (ICD-9) codes is routinely 
used for clinical research, yet the accuracy of specific diagnoses is 
largely unknown. The purpose of this study is to assess the validity of 
the computer extracted problem list for diabetic retinopathy (DR) and 
other complications of diabetes mellitus (DM) within the Greater Los 
Angeles Veterans Health Administration.

Methods: The study population consisted of patients at the VA 
Greater Los Angeles Health System with an ICD-9 diagnosis of DM 
between Jan 1st 1999 and March 22nd 2016, with baseline and follow-
up visits to the eye clinic at least 10 years apart. 50 patients with an 
ICD-9 diagnosis of DR at the follow-up visit, and 50 patients without 
a diagnosis of DR were randomly selected from eligible patients. The 
accuracy of ICD-9 codes for DR, as well as related co-morbidities 
such as hypertension, hyperlipidemia, coronary artery disease (CAD), 
and cerebrovascular accident (CVA), were assessed at both time 
points through manual chart review.
Results: A total of 3193 patients met our inclusion criteria. Of the 50 
patients with an ICD-9 diagnosis of DR at the follow-up time point, 
15 had an incorrect diagnosis, with a positive predictive value (PPV) 
of 0.7. For 50 patients without a ICD-9 diagnosis of DR at the follow 
up time point, 5 had an incorrect diagnosis, with a negative predictive 
value (NPV) of 0.9. Of the other co-morbid medical conditions, NPV 
ranged from a low of 63% for obesity to a high of 98% for CVA and 
CAD (Table 1).
Conclusions: Validity of ICD-9 diagnoses of diabetic complications 
in this VA population varied considerably, with DR demonstrating 
moderate agreement, obesity being the most under-documented, 
and CVA and CAD being the most consistently documented. These 
discrepancies should be considered when using billing codes for 
research purposes.

Table 1. Sensitivity, Specificity, PPV, and NPV of ICD-9 codes 
for DR and associated risk factors. 95% confidence intervals in 
parentheses.
Commercial Relationships: Stephan Chiu, None; John Davis, 
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