Omari Amro (Orcid ID: 0000-0001-6985-1039)

Peripheral Retinal Dysfunction in Diabetic Macular Edema

Running title: Peripheral visual fields in DME

Amro Omari'4, Lydia Su', Katherine A. Joltikov', Rajesh C. Rao'?3, K. Thiran Jayasundera’,

and Thomas W Gardner".

'Department of Ophthalmology and Visual Sciences, W. K. Kellogg Eye Center, University of
Michigan, Ann Arbor, MI

2Department of Pathology, University of Michigan, Ann Arbor, Ml

3Surgery Service, VA Ann Arbor Health system, Ann Arbor, MI

‘Beaumont Eye Institute, Beaumont Hospital, Royal Oak, M

Corresponding Author:
Amro Omari, MD
amroomari22@gmail.com
Kellogg Eye Center

1000 Wall Street, Ann Arbor, Ml 48105

Counts: 666 words and 1 figure

Conflict Disclosure: No conflicting relationship exists for any author.

Funding: This research was supported by funding from the P30DK020572 NIDDK Summer
Research Program (LS); K23 EY026985 (KTJ); KO8 EY026654 and Taubman Medical
Research Institute (RCR); R01 EY02582, R24 DK082841, Research to Prevent Blindness, the
JDRF Center of Excellence at the University of Michigan, and the Retina Research Foundation
(TWG).
This is the author manuscript accepted for publication and has undergone full peer review but
has not been through the copyediting, typesetting, pagination and proofreading process, which

may lead to differences between this version and the Version of Record. Please cite this article as
doi: 10.1111/a0s.15221

This article is protected by copyright. All rights reserved.


http://orcid.org/0000-0001-6985-1039
mailto:aaomari@med.umich.edu
http://dx.doi.org/10.1111/aos.15221
http://dx.doi.org/10.1111/aos.15221

Dear Editor,

Patients with DME are treated primarily with intravitreal anti-VEGF or steroid injections
(Wells et al. 2015), yet 30-40% of patients fail to fully respond to anti-VEGF treatments (Stewart
2014). Current clinical evaluation of DME is based on the extent of retinal vascular lesions and
macular status as judged by optical coherence tomography (OCT), but DR affects the entire
retinal neurovascular unit, including neurons, blood vessels, glial, amacrine, and Mlller cells
(Antonetti et al. 2012). Incomplete responses to treatment in DME may be due to the influence
of angiogenic factors in addition to VEGF, or on the state of the neurovascular retina producing
those factors. Hence, the rationale for this study is that comprehensive assessment of the entire
neurovascular unit, including the macula and midperipheral retina, in DR and DME may provide
better understand the disease and lead to more effective treatment in the future.

We employed functional and structural tests to examine the relationship between DME
and peripheral visual field function in 23 subjects with DME (18 males, 5 females; mean age of
52.7 yrs (SD =9.8) at the Kellogg Eye Center. Inclusion criteria included patients with a
diagnosis of clinically significant DME as determined by a retinal specialist (based on both
clinical exam and SD-OCT with macular cysts accompanied by retinal thickening. Exclusion
criteria included any ocular or systemic disease other than DR that could affect vision, any
previous intraocular surgery, previous treatment for diabetic retinopathy, or inability to provide
written informed consent. Tests of central function included visual acuity and frequency doubling
perimetry. Peripheral retinal function was tested using Octopus Perimetry, which tests up to
100° from the center of vision in the temporal field (assessing nasal retina), 70° in the nasal field
(assessing temporal retina), 50° in the superior field (assessing inferior retina), and 70°in the
inferior field (assessing superior retina). All subjects had OCT with measurements of central
macular thickness and macular volume and color fundus photography to grade the severity of
DR. Relationships between central and peripheral vision were evaluated using Pearson

correlation tests. Statistical significance was set at p<0.05.



Four patients had mild NPDR, 11 had moderate NPDR, 5 had severe NPDR, and 3 had
non-high-risk PDR. Patients with DME had an average HbA1c of 10.2 mmol/L and a range of
CMT 209 mm — 560 mm and macular volume of 2.97 - 17.01 mm?; mean ETDRS acuity was
80.7 letters. Patients had mean Octopus static peripheral perimetry sensitivity of 21.4 dB (4.9),
a 4.1 dB sensitivity reduction compared to age matched normal subjects, and mean FDP
sensitivity losses of 5.0 dB (10-2 protocol) and 2.5 dB (24.2 protocol) versus normal. This is a
large difference considering that these are logarithmic values. Furthermore, the decreased
visual field sensitivity correlated with worse visual acuity and reduced macular sensitivity via
FDP (figure 1), but not OCT parameters or severity of DR. Moreover, reduced 10-2 and 24-2
frequency doubling perimetry showed strong correlations (R? linear = .505 and .456,
respectively) with reduced Octopus field sensitivity. When removing the apparent outlier with an
EDTRS acuity of <40, the results are similar with strong associations. However, the
associations between reduced Octopus visual field sensitivity and reduced FDP 24-2 sensitivity
remain statistically significant, but not those for FDP 10-2 or EDTRS visual acuity. These
sensitivity losses are similar to those in persons with glaucoma (Bogunovic et al. 2015). These
data suggest that perimetry detects subclinical retinal dysfunction before significant changes in
acuity, since the average BCVA of the DME group was 20/25.

The findings of this study embody principles of the 2015 FDA/NEI Diabetic Retinopathy
Clinical Trial Design Endpoints Workshop that argue for improved assessment of DR (Nair et al.
2016). The data suggest that patients with DME may have broader impairment of central and
peripheral visual function than revealed by clinical examination, visual acuity, or OCT findings.
Larger prospective studies that examine the state of the midperipheral retina in the
pathogenesis and management of DME may provide greater understanding of its

pathophysiology and treatment.



Yours sincerely,

o /

L\/(L__/_,_

Thomas W. Gardner, M.D., M.S.
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Legend for Figure:

Figure 1 A Pearson correlations of Octopus mean sensitivity (in decibels) and performance on
EDTRS visual acuity testing (score out of 100) in 23 DME subjects (R?= 0.443; p value =
0.0003). B. Pearson correlation between Octopus mean sensitivity (in decibels) and FDP 24-2

mean deviation (in decibels) in 23 DME subjects (R? = 0.505, p = 0.0006). C. Pearson



correlations between Octopus mean sensitivity (in decibels) and FDP 10-2 mean deviation (in

decibels) (R*= 0.456, p = 0.0008).
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