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Comparing the mid-term efficacy and safety of the Stegmann Canal Expander Canaloplasty with the prolene
suture Canaloplasty in cases of open angle glaucoma
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Purpose
To examine the mid-term efficacy of the Schlemm’s canal Canaloplasty with Stegmann Canal Expander
(Ophthalmos GmbH, Schaffhausen, Switzerland) in comparison to prolene suture Canaloplasty in OAG.

Methods

203 eyes of 184 consecutive patients with POAG or PEX glaucoma. 96 eyes of 86 patients underwent primary
Canaloplasty with Stegmann’s Expander and 107 eyes of 98 patients underwent primary Canaloplasty with prolene
suture. All eyes were operated by the same surgeon (GSM) using a standardized Canaloplasty procedure by the
insertion either of two 9mm long and 240um wide polyimide stents into both surgically created Schlemm’s ostia or
either by the insertion of a 9.0 prolene suture.

Results

The mean age for Canaloplasty with Stegmann’s Expander was 74.65 + 9.73 years; the mean follow-up was 33.3 =
10.89 months (range: 7-52). Mean IOP decreased from 20.95 + 6.14 mmHg before surgery to 12.75 + 3.34 at 24
months. Number of medications dropped from 2.91 presurgery to 0.55 postsurgery (p < 0.01). Canaloplasty with
prolene suture mean age at the time of surgery was 72.66 + 13.55 years, the mean follow up was 26.75 + 19.06
months (range: 3-58). Mean IOP decreased from 19.36 + 5.24 mmHg before surgery to 12.87 + 3.99 at 24 months.
Number of medications dropped from 2.86 presurgery to 0.48 postsurgery (p < 0.01). No surgery related
complications were reported in 40 eyes (42%) and in 54 eyes (51%) for Stegmann’s Expander and prolene
Canaloplasty respectively.

Conclusions

Significant IOP reduction is observed in both surgical techniques. Both techniques seem safe and provide
satisfactory mid-term IOP lowering resuming OAG. Although there was no statistically significant difference there
was a trend towards lower I0P with the Stegmann Expander.
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Microglial response to optic nerve injuries
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Summary
Microglial cells are the sentries of the central nervous system. They maintain tissue homeostasis and upon injury
they become activated, release inflammatory mediators and become phagocytic. Here, we will discuss the



microglial response after optic nerve trauma. Optic nerve axotomy, either crush or transection, causes the direct
death of retinal ganglion cells (RGC) and, in turn, the activation of the resident microglial cells that become
phagocytic and engulf the dead RGCs. The appearance of phagocytic microglial cells (PMCs) in the axotomized
retina of mice and rats is inversely proportional to the loss of RGCs both numerically and topographically.
However, RGC death occurs earlier than RGC clearance by PMCs. In mice, but not in rats, there is a PMC response
in the contralateral non-injured retina. This contralateral response involves as well regulation of inflammatory
proteins.
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Impact of preserved and preservative-free latanoprost on the survival of conjunctival goblet cells
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Purpose
To isolate and cultivate goblet cells from human donor conjunctival tissue and determine the influence of available
latanoprost generics, brand name latanoprost, and preservative-free latanoprost, on goblet cell survival.

Methods

Human goblet cells were isolated from explant cultures established from donor tissue. Cells were cultivated in
culture medium supplied with 10% Fetal Bovine Serum. Goblet cells were identified by morphology and Periodic
Acid Schiff (PAS) staining. Cell survival was determined by LDH assay after exposure to the diluted latanoprost
products. The latanoprost products consisted of preserved latanoprost (Xalatan® and generics from Pfizer, Stada,
Sandoz, and Teva) and the preservative-free latanoprost (Monoprost® - Laboratoires THEA). pH and osmolarity of
the eye drops were evaluated by a standard laboratory pH meter and a Cryoscopic Osmometer, respectively.

Results

The pH of the preserved latanoprost compounds (average pH = 6.8) were higher than Xalatan® (pH = 6.1)
(p<0.0001) and lower than Monoprost® (pH = 7.0) (p<0.001). No difference in osmolarity values of Xalatan®,
preserved latanoprost products, and Monoprost® were found. Survival of goblet cells exposed to preserved
treatments was generally reduced to: 71.3 +/- 3.7% for Xalatan®, 74.1 +/- 3.9% for Pfizer, 70.3 +/- 3.6% for Stada,
71.2 +/- 3.6% for Sandoz, and 70.1 +/- 1.5% for Teva. A significant higher goblet cell survival was found in cells
treated with Monoprost® compared to all preserved latanoprost drugs (98.8 +/- 9.1) (p<0.001). There was no
significant difference in cell survival between controls (treated with growth media) and Monoprost® treatment.

Conclusions
Significant differences in the impact of Xalatan®, latanoprost generics, and Monoprost® were found on goblet cell
survival. Monoprost® caused no significant goblet cell death.
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Phaco iStent
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Summary
Glaucoma and cataracts are still the biggest cause of irreversible and reversible causes of sight loss worldwide
respectively. And many glaucoma patients will go onto develop cataracts.

Cataract surgery for glaucoma patients is now seen as a useful window of opportunity in which additional
glaucoma procedures can be performed to reduce both intra-ocular pressure and the number of glaucoma
medications.

MIGS (Minimally Invasive Glaucoma surgery) devices have a good safety profile, and cause less ocular trauma than
traditional glaucoma surgery, as well as significantly reducing eye. The iStent GTS100 is marketed as a device that
can be used in conjunction with cataract surgery to reduce intra-ocular pressure in mild to moderate glaucoma
patients.

The original iStent, GTS100, was the first commercially available MIGS device. The Western Eye Hospital Glaucoma
department were early adopters of the device in the UK and started using them in 2012 and to date have
implanted over 150.

We will present our real world long term results and experiences and videos of using the first MIGS (minimally
invasive glaucoma surgery) device- the iStent G100 (Glaukos). Practical advice on surgical technique will also be
discussed as well as patient selection.
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New approaches to study retinal pericytes

L. ALARCON-MARTINEZ!
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Summary

Pericytes are contractile cells that wrap along the walls of capillaries. Pericytes have been proposed to regulate the
capillary diameter and vascular blood flow in response to metabolic demand, a process defined as neurovascular
coupling. Due to their small size, it has been a challenge to perform in-vivo single pericyte imaging in the retina,
which has greatly limited our knowledge about the contribution of pericytes to microvascular dysfunction in the
retina. Moreover, the particular requirements for postmortem fixation to preserve the subcellular components in
capillary pericytes have yielded controversial results. Here, we show novel histological methods, genetic tools, and
minimally invasive two-photon microscopy to monitor retinal pericytes and capillaries in the mouse retina. We
report pericyte-dependent vascular dysfunction in several models of neurodegeneration including glaucomatous
and ischemic optic neuropathies. Our data identify pericytes as important cellular targets to maintain
microvascular function and preserve vision.
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The effect of sustained eye rotation upon central and peripheral axial length in young, adult myopic subjects

S. ALKHALDI*, D. SEIDEL?, L. GRAY*
1GLASGOW CALEDONIAN UNIVERSITY, LIFE SCIENCES, GLASGOW, UNITED KINGDOM

Purpose

Previous work has shown that the ocular globe is less rigid in myopia, and a recent study showed that this can alter
the characteristics of saccadic eye movements. It is also well established that the eye in myopia has relatively
hyperopic peripheral refraction. The aim of this study is to determine whether ocular movement can affect the
shape of the globe and lead to measurable change in axial length (AL).



Methods

Ten subjects aged 18 to 30 years old (6 Male/4 Female) participated in the study with informed consent. No
subject had a history of ocular or systemic disease, and the mean spherical equivalent (MSE) refractive error was

< -1.00DS with cylindrical refraction < -1.50DC. One drop of tropicamide hydrochloride 1% was instilled 20 minutes
prior to measurement to induce mydriasis and mild cycloplegia. Using IOL Master mounted on a rotating platform,
AL was measured centrally and temporally (30 degrees off-axis) in two different eye positions. Subjects fixated
centrally and then rotated their eye 30 degrees in the temporal direction for 10 minutes, and the same
measurements were repeated.

Results

Prior to rotation, the group mean temporal AL was significantly shorter than the central AL (mean difference = -
0.667+0.367; t=5.694, df=18, p<0.0001). There was no significant variation in central or temporal AL due to off-axis
fixation, either after the initial eye rotation, or after 10 minutes fixation at the off-axis point. The difference
between central and temporal AL was maintained after ten minutes of temporal fixation (mean difference = -
0.69310.370; t=5.918, df=18, p<0.0001).

Conclusions
Temporal AL was shorter than central AL showing the prolate shape associated with myopia. The action of the
extraocular muscles on the globe has no effect upon the retinal shape assessed by off-axis AL in myopic subjects.

S045
The effect of eliminating tear evaporation on tear osmolarity
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Purpose

To assess the effect of eliminating tear evaporation on tear osmolarity using two methods: eye closure or retarding
tear evaporation using a very high relative humidity (95% RH). In the first method it can be hypothesised that when
the eye is closed, the tear fluid is replaced with basal tears with no loss to evaporation. In the second, tear
evaporation would be suppressed. In both instances, it is hypothesised that the tear osmolarity will drop to near
plasma osmolarity.

Methods

20 subjects (n=10 dry eye (DE); n=10 normal) age (38.9 + 9.4 years) were enrolled. DE subjects had: tear stability
(<10 secs), Schirmer (<10mm in 5 min) and symptoms (213 symptoms by OSDI). The study consisted of two visits:
one visit was conducted in normal environmental conditions (~21°C and 40% RH) where tear osmolarity was
measured before and after 20 minutes of eye closure. The other visit was in a controlled environmental chamber
(23°C and 95% RH) where tear osmolarity was measured before and after 20 minutes of open-eye exposure.

Results

There was a significant decrease in tear osmolarity after eye closure (p< 0.05) (Mean + SD) (before: 313.90 + 11.30
mOsm/I; after: 304.15 + 10.71 mOsm/I). There was also a significant decrease in tear osmolarity after exposure to
95% RH (p< 0.05) (before: 315.05 + 10.40 mOsm/I; after: 304.15 + 8.42 mOsm/I). There was no significant
difference in the reduction in tear osmolarity between dry eye and normal groups (p> 0.05).

Conclusions
There was a significant decrease in tear osmolarity after exposure to both situations. The findings demonstrate the
effect of eliminating tear evaporation on tear osmolarity and suggest that elevated tear evaporation may be



responsible for tear hyperosmolarity in DE patients. In addition, they display the likely impact of patient behaviour
and ambient environment on clinical tear osmolarity measurements.
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New nature-inspired hybrids activating the Nrf2-HO1 pathway in retinal pigment epithelial cells and their
potential use in pathologies featured by oxidative stress
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Purpose

Among the earliest factors triggering Age-related Macular Degeneration (AMD) is the degeneration of retinal
pigment epithelium (RPE). A primary system used by RPE to neutralize oxidative stress and maintain cellular
homeostasis is the nuclear factor E2-related factor 2 (Nrf2) pathway. We aimed to further test some novel Nature-
Inspired Hybrids (NIH) endowed with anti-oxidant properties, in order to evaluate their capability to activate Nrf2-
pathway and to promote protection in RPE cells.

Methods

ARPE-19 cells were exposed to NIH (5uM) for increasing times (from 3 to 48 hours). Dimethyl-fumarate (DMF;
10uM), a well-known Nrf2 activator, was used as a positive control. The Nrf2-pathway activation was evaluated by
studying Nrf2 protein nuclear translocation and Heme-Oxygenase 1 (HO-1) expression (mRNA and protein, with
real time PCR and Western blotting, respectively). Cell viability of ARPE-19 exposed to the NIH in the
presence/absence of AMD-related stressors was evaluated by various techniques (MTT, LDH and PrestoBlue®
assay).

Results

The NIH are well tolerated by ARPE-19 cells. The NIH presenting in their structure the chemical active group(s)
responsible for the Nrf2-pathway activation (catechol group and/or Michael acceptor) induce Nrf2 nuclear
translocation, suggesting an interference in Nrf2 protein degradation process. The same NIH upregulate HO-1
expression, although with entities and/or time-courses that vary among molecules, with potential outcomes on
the cellular stress response.

Conclusions
A positive modulation of Nrf2-pathway by NIH may be protective in RPE cells, encouraging further studies on their
potential use in pathologies featured by oxidative stress.
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Animal Case
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Summary

We present mouse mutants with ocular findings identified in the German Mouse Clinic screen. The Uqcrh gene
deficiency in mouse shows alterations in the development of the eye structures. For the homozygous Ugcrh mouse
OCT evidences abnormal retinal structure with early signs of retinal detachment and inner nuclear layer defects
with additional observation of pathologies in the anterior chamber. The ubiquinol:-cytochrome c oxidoreductase
hinge protein (UQCRH) plays an important role in the formation of the complex between the cytochromes c and c1
in the complex Il (Clll) of the oxidative phosphorylation system. A disease linked to UQCRH has yet not been
described.
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Peripheral ischemia in diabetes: anti VEGF, PRP?

A. AMBRESIN®
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Summary

Peripheral ischemia in diabetic retinopathy (DR) is a sight threatening condition especially in the presence of disc
or preretinal neovessels. Based on the ETDRS studies, peripheral laser photocoagulation (PRP) has been recognized
for more than 30 years as the gold standard treatment for peripheral ischemia in DR. Recently, the widespread use
of repetitive anti VEGF injections in the management of diabetic macular edema revealed an additive favourable
effect on the regression of diabetic retinopathy severity scale.

The goals of this talk are two-fold : first, to review the published evidence for the use of PRP and anti VEGF
injections independently in the management of peripheral ischemia in DR; second, to discuss the associated
characteristics of DR, socio economic issues that could guide the clinician into his therapeutical decision.

At the end of the talk, participants should be able to take a thorough decision to guide an evidence based
treatment for peripheral ischemia in DR.
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Does the presentation of orbital cellulitis exhibit seasonality?
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Purpose
Seasonality is known to affect both immune function and stress related diseases. This study aims to investigate
whether seasonality is related to presentations of orbital cellulitis.

Methods

Electronic patient records from the eye casualty were retrospectively examined between January 2008 and
December2017 for all new presentations of orbital cellulitis. Presentations were grouped according to
season. The Chi Squared test was used to compare the observed and expected frequencies of presentation.



Results

Sixty two new presentations of orbital cellulitis were identified during the ten year study period. Of these, 23
(37.1%) presentations were in spring, 11 (17.7%) were in summer, 8 (12.9%) were in Autumn and 20 (32.3%) in
Winter. This is insufficient evidence to suggest a seasonal relationship to the presentation of orbital cellulitis
(p>0.99). Comparing Summer Months to Winter months yielded no significant difference (P>0.99)

Conclusions

No seasonal relationship with the presentations of orbital cellulitis has been found. Seasonal variations in immune
function are complex and it has not been possible to demonstrate that this may affect the presentations of orbital
cellulitis.

1822
micropulse diode laser trabeculoplasty- subthreshold is the new threshold

S. AMEEN?
lwestern eye hospital, ophthalmology- glaucoma, London, United Kingdom

Summary
Micropulse laser trabeculoplasty: subthreshold is the new threshold. S Ameen

In the past, laser treatment was only considered as a treatment option in the glaucoma- the very mild & end stage.
This is due to the belief that the outcome is unpredictable and short lived. With the move towards less invasive
interventions, the options of the laser treatment modalities available have expanded. One of those is Micropulse
Laser Trabeculoplasty (MLT). MLT uses a specific diode laser with a much longer pulse length to target the
trabecular meshwork. The temperature rises slowly, because laser energy is delivered in short microbursts over an
extended time. This prevents scarring and helps to minimize the intraocular pressure (IOP) spikes. MLT is suitable
with patients with open angle ocular hypertension/glaucoma. There has been a number of prospective and
retrospective studies assessing the efficacy and safety of MLT and all have shown promising results of it being as
effective as a single topical medication without the side effects. This is not only cost effective but also has a great
impact on improving the patient’s quality of life. Therefore, MLT should be considered as a first line treatment in
the stepwise treatment regime of glaucoma.
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Calcium signaling in ex vivo cultured human anterior lens epithelial cells after mechanical stimulation
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Purpose

The purpose of this study is to explore and identify intra- and inter-cellular calcium (Ca?*) signaling in primary
cultures of human lens epithelial cells (LECs) upon local mechanical stimulation, to understand better the role of
Ca* in intercellular communication related to posterior capsular opacification (PCO), lens regeneration and
cataract.

Methods

The explants of anterior portion of the lens capsule consisting of monolayer of LECs were obtained from

uneventful cataract surgery and were cultivated under adherent conditions. LECs were stained with Fura-2 dye, the
fluorescence of which was imaged to monitor spatio-temporal changes in cytosolic free Ca2+ concentrations in
response to localized, micropipette induced mechanical stimulation.



Results

Local mechanical stimulation of primary LECs culture induces a Ca2+ transient that propagates from the stimulated
cell to other cells. In general, the amplitude of the Ca2+ signal decays with increasing distance from stimulation,
whereas the duration increases. The Ca2+ signal propagation speed and its extent increase with the degree of
confluency, but both parameters are lower in comparison to the postoperative lens capsules. In confluent culture
LECs are in size similar to postoperative lens capsules LECs, whereas in non-confluent culture the LEC are up to
several times larger. Moreover, Ca2+ wave within the cell travels faster than between the cells.

Conclusions

The modifications of Ca2+ homeostasis in ex vivo cultured LECs, which are associated with different degrees of
LECs confluency, affect Ca2+ signaling upon the local mechanical stimulation. With increasing level of confluency,
LEC’s cultures have more developed Ca2+ signaling capabilities. Establishing intercellular communication and Ca2+
signaling might be reflected on lens regeneration and PCO.
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Cenupatide is an effective antiangiogenic in a novel mouse model of rubeosis iridis associated with neovascular
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Purpose

Puncture-induced iris wound healing in mice is associated with upregulation of inflammatory factors and iris
neovascularization (rubeosis iridis; RI). Here, we investigate the anti-angiogenic and anti-inflammatory
effectiveness of cenupatide (aka Uparant) in a new model of rubeosis iridis associated with neovascular glaucoma
(NVG).

Methods

BALB/c mouse pups of either sex were subjected to uveal puncture to stimulate Rl or injected with ARPE-19
hypoxia-conditioned media to mimic NVG. Cenupatide effectiveness in reducing Rl and NVG was determined by
noninvasive in vivo iris vascular densitometry, and confirmed in vitro by quantitative vascular-specific CD31
immunostaining. Angiogenic and inflammatory related factors were assayed by quantitative PCR at the transcript
level and by semi-quantitative western blot at the protein level.

Results

Our data comparatively analyses antiangiogenic effects of cenupatide to a mouse equivalent of aflibercept
(VEGFR1 Fc chimera). Intravitreal administration of cenupatide successfully and rapidly reduced iris vasculature to
control (non-induced) level, in both Rl and NVG models, while VEGFR1 Fc chimera displays a slower antiangiogenic
effect that is not reduced to control levels. Molecular analysis revealed that cenupatide antagonizes formyl
peptide receptors (FPR) through a predominantly anti-inflammatory response, accompanied with significant
reduction of IL1p, IL6, CXCR4, CCL2, MMP2, MMP9, PAI-1, and uPAR. Furthermore, similar results were observed
when cenupatide was administered systemically by subcutaneous injection.

Conclusions

The tetrapeptide cenupatide is superior to anti-VEGF in the treatment of Rl and Rl associated with NVG in this
novel mouse model. In addition, cenupatide displayed systemic effectiveness in reducing both Rl and NVG, which
could provide improved therapy for proliferative ocular diseases.
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Hypoxia and eye: from bench to bedside

0. ARJAMAA*
1University of Turku, Department of Ophthalmology, Turku, Finland

Summary

The retina is the most metabolically active tissue and, therefore, the retina is highly sensitive to reduction in
oxygen tension. All the hypoxia-dependent events in cells appear to share a common denominator: hypoxia-
inducible factor (HIF), which is a heterodimeric transcription factor, a protein. Oxygen plays the key role in
stabilizing HIF and its function. When the oxygen tension is normal, HIF is rapidly oxidized by hydroxylase enzymes,
but when cell become hypoxic, HIF escapes the degradation and starts to accumulate. A large number of genes will
be activated, among those are VEGF and EPO. The downregulation of HIF has a pivotal role if we are to inhibit
neovascularization, as in the wet form of AMD or in proliferative diabetic retinopathy. HIF is a remarkable example
of a single transcription factor that can be regarded as a "master switch" regulating all the oxygen-dependent
retinal diseases. Clinical trials have shown that VEGF antagonists provide benefits for the patients with retinal
neovascularization and several ongoing studies related to the oxygen metabolism of retina have been registered
on the site of ClinicalTrials.gov. To combine basic and clinical research will increase job satisfaction among
ophthalmologists.
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Whole genome analysis of inherited retinal disease patients reveals non-coding mutations intractable to other
detection strategies
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Summary

Purpose:

To identify pathogenic non-coding mutations using whole genome sequencing (WGS) in inherited retinal dystrophy
(IRD) patients unsolved by prior exonic variant analysis.

Methods:

599 IRD singletons and 250 families underwent WGS. Non-coding variants in a panel of 224 IRD genes were
investigated focusing on those patients in whom there was evidence for a single gene. Candidate intronic variants
underwent in silico cryptic splicing analysis and likely pathogenic alleles were selected for functional testing.

Results:

225/599 families remained unsolved after exonic variant analysis and together harbored 91,758 ultra-rare variants
(MAF <0.0005) across the entire gene panel. Likely pathogenic intronic variants identified included a CRB1 variant
(c.3879-1203C>G) found in trans with previously reported coding mutations in 2 unrelated families. This variant
may activate a cryptic splice site leading to a 559bp pseudoexon. Additional likely pathogenic intronic variants
were found in ABCA4, USH2A, PRPF31 and BESTI1.



Conclusions:
We identify potential pathogenic mutations in IRD genes intractable to other detection strategies. In silico and in
vitro functional investigation (where possible) can confirm the pathogenicity of these mutations.
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The EYE-MI pilot study: a prospective acute coronary syndrome cohort evaluated with retinal optical coherence
tomography angiography
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Purpose

To evaluate the association between retinal microvasculature (vascular density) on Optical Coherence
Tomography-Angiography (OCT-A) and the cardiovascular profile of patients hospitalized for acute coronary
syndrome (ACS).

Methods

EYE-Myocardial Infarction (EYE-MI) study is a prospective cross-sectional study in the Cardiology Intensive Care
Unit of Dijon University Hospital. Retinal OCT-A was performed for each patient within 2 days after admission.
Superficial retinal capillary plexus (SCP) vascular density was measured. The population was divided into tertiles
according to OCT-A data.

Results

Overall, 237 cases were retained for analysis. Patients in the tertile with the lowest retinal vascular density (RVD)
were older, and more frequently had systemic hypertension and diabetes. Moreover, AHA (American Heart
Association) risk and GRACE (Global Registry of Acute Coronary Events) scores were higher and left ventricular
ejection fraction (LVEF) was lower in these patients. In multivariate analysis, the AHA risk score (OR, 1.06; 95% ClI,
1.04-1.09; P < 0.001) and LVEF (OR, 0.95; 95% Cl, 0.93-0.98; P = 0.001) were significantly associated with the lowest
tertile of RVD. The association between RVD and a high-risk cardiovascular profile was confirmed by a significant
correlation with the GRACE scores (Spearman r =-0.33, P < 0.001).

Conclusions

SCP density measured on OCT-A was associated with the cardiovascular risk profile and with impaired LVEF in
patients with a high-risk cardiovascular status. In the future, quantitative retinal microvascular data could be
considered a good surrogate of the cardiovascular risk profile and could improve cardiovascular risk assessments.

F060
Macular and papillary morphometric evaluation with SD-OCT in children affected by mild-severe refractive
errors

C. ARPAY, P.E. BIANCHI, D. BARILLAY, C. BERTONE?, G. MILANO?, F. MANZONF, C. PLAITANOY, F. PERITI,
A. VERTICCHIO?, C. TINELLP?, R. GUAGLIANO?

1IRCCS POLICLINICO SAN MATTEO, OPHTHALMOLOGY- UNIVERSITY OF PAVIA, PAVIA, ITALY

2IRCCS POLICLINICO SAN MATTEO, BIOMETRY AND MEDICAL STATISTICS, PAVIA, ITALY

Purpose
To evaluate macular and papillary parameters by spectral domain optical coherence tomography (SD-OCT) in
children affected by mild—severe refractive errors.



Methods

310 eyes of 155 children (mean age: 9.04 years) were divided into 3 groups: group 0 (223 eyes with spherical
equivalent (SE) between —3 D and +3 D); group 1 (31 myopic eyes with SE < 3D); group 2 (56 hypermetropic eyes
with SE > 3D). All the subjects were assessed for retinal nerve fiber layer thickness (RNFLT), optic nerve head (ONH)
parameters, ganglion cell complex thickness (GCCT) and macular thickness (MT) at 3 and 5 mm from the fovea by
Optovue iVue SD-OCT. Axial Length (AL) evaluation was assessed by optical biometer Zeiss I0OL Master. Two-
sidedpvalues <0.05 were considered statistically significant.

Results

Average, superior and inferior RNFLT were higher in group 2 compared to group 1, with values of 95, 98 and 92.5
pum (group 1) and 106, 107 and 104 um (group 2) (p<0.001). Rim and disc area were higher in group 2 compared to
group 1, with values of 1.72 and 2.17 mm2 (group 1) and 2.16 and 2.48 mm?2 (group 2) (p<0.001). Average,
superior and inferior GCCT were higher in group 2 compared to group 1, with values of 96, 97 and 97 um (group 1)
and 101, 100 and 101 um (group 2) (p<0.001). MT was higher in group 2 compared to group 1, in the quadrants
superior (S), inferior (1), temporal (T) and nasal (N), both at 3 and 5 mm from the fovea, with values of 274 and 303
pum (group 1) and 305 and 318.5 um (group 2) (S), 266 and 303 um (group 1) and 295.5 and 315.5 um (group 2) (1),
254 and 297 um (group 1) and 254 and 307 um (group 2) (T), 291 (group 1) and 317 (group 2) (N, 3 mm from the
fovea) (p<0.001). AL was significantly different between the groups (p<0.00001).

Conclusions
Mild-severe refractive errors affect morphometric parameters of the ONH and of the macula assessed by SD-OCT.

2721
Neuroprotective efficacy of a multi-loaded micro particulate drug delivery system in an ocular hypertension
model of glaucoma

A. ARRANZ-ROMERA?
1COMPLUTENSE UNIVERSITY OF MADRID, PHARMACY AND PHARMACEUTICAL TECHNOLOGY-
FACULTY OF PHARMACY, MADRID, SPAIN

Summary
Purpose

To evaluate the neuroprotective efficacy of a multi-loaded drug delivery system (PLGA microspheres (MSs)) after
intravitreal injection in an experimental glaucoma model.

Methods

Dexamethasone (DX), Melatonin (MEL) and Coenzyme Q10 (CoQ10) were selected as neuroprotective active
substances. MSs loaded with the three drugs were prepared according to the O/W emulsion solvent extraction-
evaporation technique. Multi-loaded MSs (ML-MSs) were characterized in term of morphology, encapsulation
efficiencies and in vitro release studies. Bioactivity of the encapsulated drugs was performed in a retinal cell line
(R28). To assess in vivo neuroprotection of ML-MSs, a well-established rodent model of ocular hypertension was
employed.

Results

MSs (20-30um) showed spherical shapes. Encapsulation efficacies were higher than 60% and DX/MEL/CoQ10 were
released in a controlled fashion up to 30 days. The multi-loaded system promoted a significant rescue of retinal
cells from glutamate excitoxicity (p<0.05) compared to non-loaded-MSs. ML-MSs were able to significantly
(p<0.05) reduce RGC loss per integral IOP regarding non-treated animals.



Conclusions

The developed drug delivery system demonstrated both in vitro and in vivo neuroprotective activity.

T067
Syphilitic placoid chorioretinitis: Clinical features and therapeutic response in two cases

F. ASCASO, G. KARLSRUHER®, P. MONTES?, S. MARCO?, I. LOPEZ?, J. BERNIOLLES?, I. BARTOLOME?, F. LARA?,
E. MINGUEZ
1LOZANO BLESA UNIVERSITY CLINIC HOSPITAL, OPHTHALMOLOGY, ZARAGOZA, SPAIN

Purpose

Ocular syphilis is a clinical manifestation that can occur at any stage of syphilis. Ocular syphilis can involve almost
any eye structure, but posterior uveitis and panuveitis are the most common. Acute syphilitic posterior

placoid chorioretinitis (ASPPC) is an uncommon manifestation of ocular syphilis. Our purpose is to present two
clinical cases of ASPPC.

Methods

We report two cases of unilateral ASPPC. Patient 1: A 54-year-old man presented with acute visual loss in his left
eye. Best corrected visual acuity (BCVA) was 20/200 in his left eye and 20/25 in his right eye. Funduscopic
examination of the left eye showed a yellow placoid lesion at the posterior pole. Patient 2: A 44-year-old man
presented with 1 day of decreased vision in his left eye. Visual acuity was 20/70 in the left eye and 20/25 in the
right eye. Dilated fundus examination also revealed a yellow lesion that involved the macula.

Results

Optical coherence tomography angiography (OCTA) showed the placoid lesion at the level of the choriocapillaris.
Fundus Autofluorescence (FAF) imaging demonstrated an area of hypoautofluorescence corresponding to the
placoid lesion. Serologic tests were positive for syphilis in both cases. The patients were admitted and treated with
intravenous infusion of Penicillin G with complete recovery of vision and disappearance of the lesions in the OCTA
and fundus autofluorescence images.

Conclusions

The manifestations of ocular syphilis are diverse and can simulate different pathologies. A proper diagnosis of
ASPPC is important to perform the appropriate treatment. OCTA and FAF show characteristic outer retinal
abnormalities that allow early diagnosis and follow-up of patients with disappearance of lesions with appropriate
treatment.

T048
Carotid-cavernous fistula in a patient with diabetic macular edema. A case report

F. ASCASO?, P. MONTES", G. KARLSRUHER®, J. MATEQ, S. MARCO®, I. LOPEZ%, J. BERNIOLLES®, I. BARTOLOME*
1LOZANO BLESA UNIVERSITY CLINIC HOSPITAL, OPHTHALMOLOGY, ZARAGOZA, SPAIN

Purpose

Carotid-cavernous fistula (CCF) is an abnormal communication between the cavernous sinus and the carotid artery.
CCF can develop either because of trauma or spontaneous causes. Common symptoms and signs on presentation
include chemosis, pulsatile exophthalmos, ocular bruit, proptosis, diplopia, and visual loss.



Methods
Observational case report of a diabetic patient that presented a spontaneous CCF.

Results

We report a case of a 54-year-old man with a 40-year history of type 1 diabetes with cystoid macular edema (CME)
due to diabetic retinopathy. He had persistent macular edema despite having good glycemic control and had poor
response to treatment in spite of receiving multiple doses of intravitreal antiangiogenic injections. He presented a
spontaneous CCF that was treated with endoscopic embolization. It was observed that the macular edema had
almost completely reverted after this treatment.

Conclusions

CCF is a rare condition and occurs mainly secondary to head trauma. Although spontaneous fistulas are usually of
low flow and indirect and can revert without intervention in the majority of cases, in our patient it was decided to
perform embolization due to decreased visual acuity and macular edema.

S068
Morphological and refractive consequences of traumatic loss of LASIK corneal flap

F. ASCASO?, P. MONTES RODRIGUEZ", G. KARLSRUHER RIEGEL, I. LOPEZ%, S. MARCO?, J. BERNIOLLES?,
M.I. BARTOLOME?, M.A. DEL BUEY?
1LOZANO BLESA UNIVERSITY CLINIC HOSPITAL, OPHTHALMOLOGY, ZARAGOZA, SPAIN

Purpose

A 54-year-old woman came to our Emergency Department complained of pain and acute visual loss in her left eye
after being hit with a projection of a chair. She had observed the fall of some tissue from her eye. As
ophthalmological history she reported LASIK refractive surgery in both eyes fifteen years ago to correct a moderate
myopia (6 diopters).

Methods

A slit-lamp examination demonstrated a complete corneal abrasion with edema and Descement membrane folds.
At that time the patient had a visual acuity (VA) of 1/10 in her left eye. A traumatic flap amputation was suspected
and to confirm it we decided doing an anterior optical coherence tomography (OCT). That image showed a flap loss
with corneal thickness decrease until 300 micrometres.We decided to place a therapeutic contact lens (CL) and
schedule treatment with vigamox three times a day, fluorometolone once a day, cyclopentolate three times a day,
ophthalmic matrix therapy (Cacicol) every forty-eight hours, ocular hydration with artificial tears and doxycycline
100 mg for seven days.After that, the CL was maintained as well as the fluorometolone, vigamox and hydration
twice a day for 2 weeks. By then she had already noticed a great improvement.

Results
When we removed the CL we also performed an ORBSCAN, an Aladdinn, a refractometry and an OCCAS. In that
moment her VA without correction was similar in both eyes (6/10) in spite of the flap loss.

Conclusions

The use of CL in addition to matrix therapy (Cacicol), antibiotic protection and ocular hydration has shown good
results in cases of traumatic corneal flap loss.The loss of the corneal flap reduces the pachymetry without
significant refractive affectation with VA preserved.



2152
OCT angiography in myopia

F. ASCASO?
Lozano Blesa University Clinic Hospital, Ophthalmology, Zaragoza, Spain

Summary

Pathological myopia (PM) is a major cause of legal blindness in many developed countries. The increased axial
length may lead to development of macular complications, including posterior staphyloma, retinoschisis, lacquer
crack formation, chorioretinal atrophy, and myopic choroidal neovascularization (CNV). Moreover, various
morphologic changes in the optic disc, such as B-peripapillary atrophy (B-PPA), optic disc tilt and rotation, have
been demonstrated in myopic eyes.

Different techniques, such as fluorescein and indocianine green angiography as well as Colour Doppler imaging,
have been used to study retinal and choroidal blood flow in myopic eyes, revealing vascular changes which may be
related to the pathogenesis of PM and the increased glaucoma susceptibility in myopic eyes.

Optical coherence tomography angiography (OCT-A) is an advanced and noninvasive imaging technique that
provides depth-resolved visualization of the retinal and choroidal microvasculature without the need for dye
injection. We will give an update on the role of OCT-A in the diagnosis of myopic CNV, as well as the analysis of the
superficial and deep vascular density in macular and optic disc regions.

2921
Influence of eyesight difficulties in the late work of the Spanish painter Francisco de Goya (1746-1828)

F. ASCASO?
1Lozano Blesa University Clinic Hospital, Ophthalmology, Zaragoza, Spain

Summary

The Spanish painter Francisco de Goya (1746-1828) has been admired for his use of colour, his energetic loose
brushstrokes, his disregard for details and his bold compositions, as well as for his different artistic styles
throughout his life. The evolution of Goya’s style of painting in his later works seems to have been the
consequence of an eyesight condition, probably age-related cataracts at an advanced stage. The faded dark
backgrounds, which become blurred with the silhouette of the person portrayed, could indicate a certain degree of
eye strain. This can be traced in the late works, but is especially evident in the unfinished portrait of Pio de Molina
(1827-28), as well as in the portraits of Mariano Goya (1827), and Jacques Galos (1826). It has been considered
that the late and isolated Goya’s sight problems were a belated consequence of his severe illness of 1792.
Nevertheless, this is a simplistic explanation and, given the painter’s age, it is logical to presume that their cause
could be age-related lens opacities. This article argues that Medicine may become a subsidiary science to Art
History, as it can provide empirical evidence of the way painters’ illnesses may have a strong impact on their art
works.

2764
Transcriptional networks regulating timing and differentiation of the retinal pigmented epithelium

R. ASHERY-PADAN?
1Sackler Faculty of Medicine, Department of Human Genetics and Molecular Medicine, Ramat Aviv- Tel Aviv, Israel

Summary



The retinal pigmented epithelium (RPE) reside between the blood vessels of the choroid and the photoreceptors
and is required for the development and function of these adjacent cell types. Accordingly, mutations in RPE genes
cause monogenic as well as multifactorial retinal diseases. The RPE is readily generated from stem cells, and these
stem cell-derived RPE cells are currently being tested in clinical trials for transplantation in cases of retinal
dystrophies; they also constitute an important model to study developmental processes in vitro. To elucidate the
molecular mechanisms regulating RPE differentiation and mediating interactions with adjacent photoreceptors and
choroid blood vessels, we conducted functional and biochemical studies of transcription factors in vivo in mice,
and in stem cell-derived RPE. The results reveal early and late gene regulatory networks of RPE-expressed genes
and point to the signaling pathways mediating interactions with adjacent choroidal vasculature. These findings
contribute to uncovering gene regulatory networks that control the gradual and coordinated differentiation
occurring during organogenesis of the eye and further advance research of retinal disorders.

2963
Classification of ocular anterior dysgenesis: new insights

H. ATILLA?
1Ankara University Faculty of Medicine, Department of Ophthalmology, Ankara, Turkey

Summary

Ocular anterior segment dysgenesis may be associated with a variety of systemic and ocular conditions. Anterior
segment structures are very important in visual system development as the anomalies can result in corneal
opacities that obstruct visual axis or can cause angle defects that increase intraocular pressure and cause
glaucoma. Clinical manifestations can be variable according to the involved tissue. Embryologically, neural crest
mesenchymal cells and the neuroectoderm of the optic cup and the surface ectoderm also have role in
development of anterior segment structures. Recent advances in genetics help us to better understand the
underlying mechanisms. Clinically there is a large spectrum of findings from posterior embtyotoxon to more
severe forms such as aniridia, Peters anomaly or sclerocornea, or congenital glaucoma.

017
Inherited disease: from diagnosis to treatment

018
Macular edema

F124
On the day cataract operation cancellations: A prospective audit

S. BALENDRA?, N. SRIKANTHA?, A. EVANS?
IDOCTOR, OPHTHALMOLOGY, LONDON, UNITED KINGDOM
2QUEEN ALEXANDRA HOSPITAL, OPHTHALMOLOGY, PORTSMOUTH, UNITED KINGDOM



Purpose
A prospective audit was undertaken to establish the rate of cancellation of elective cataract surgery cases on the
day of planned surgery and the reasons for these cancellations in a large district general hospital in the UK.

Methods
A record was kept of all cancellations made on the day of surgery over a consecutive five-month period.

Results

During the audit period there were 1730 elective cataract surgeries performed and 59 on the day cancellations of
surgery, giving a cancellation rate of 3.3%. The leading cause of cancellation was co-existing eye problems (30.4%),
followed by other medical illnesses in 28.9%. Other causes for cancellation included high INR, inappropriate listing
for surgery, unavailable intraocular lens (IOL), inappropriate surgeon allocation and patient transport failure.

Conclusions
Although the cancellation rate was found to be relatively low, this still represents a significant loss of income,
waste of resources and source of concern for patients and staff.

S081
Improved wound resolution for Entropion Surgery using a microscope-assisted 8’0’ vicryl suture technique.

S. BALENDRA?, P. RAINSBURY*, S. MAKULOLUWE?, A. LOCKWOOD?, H. MACLEAN?
1QUEEN ALEXANDRA HOSPITAL, OPHTHALMOLOGY, PORTSMOUTH, UNITED KINGDOM

Purpose

Most entropion surgery is performed using loupes and 6.0 vicryl. However, vicryl sutures cause granulomatous
reaction within the eyelid and tarsal plate. Use of finer sutures may reduce this reaction, but it is unknown as to
whether they are strong enough to prevent wound dehiscence.

Methods

A retrospective case series was performed to investigate whether microscope-assisted entropion surgery
performed using 8.0 vicryl was a safe alternative to conventional surgery using larger sutures. Rates of recurrence
of entropion, wound infection and dehiscence were investigated. Success was defined as normal eyelid position
and complete or significant resolution of preoperative symptoms at the last postoperative follow-up visit.

Results

6 months or more of follow up was achieved. Of 26 procedures performed between August 2013 and August 2016
for involutional entropion using a ‘microscope assisted’ approach there was a 96.2% (25/26) success rate (defined
by complete resolution of symptoms). No skin lumpiness or notch was seen in 84.6% (22/26) of cases. No residual
lid laxity was found in 96.2% (25/26). In the 1 patient who had a recurrence of symptoms 6 months after surgery, it
was found that they had a negative cheek vector and residual laxity, and required increased lid tightening. Notably,
as early as 1-week post-operative review, many patients reported minimal residual inflammation and pain.

Conclusions

These preliminary results form part of a larger ongoing study and demonstrate that microscope-assisted entropion
repair using 8.0 vicryl is a robust technique for entropion repair, achieving high success rates and good cosmetic
outcome. These results demonstrate non-inferiority to reported success rates for conventional entropion surgery
and suggests reduced recovery times and reduced incidence of granulomatous reactions.



2526
TFOS DEWS Il Management and Therapy Report

S. BARABINO?
1OSPEDALE L. SACCO- UNIVERSITY OF MILAN, OCULAR SURFACE CENTER, MILAN, ITALY

Summary

The members of the Management and Therapy Subcommittee of TFOS DEWS Il undertook an evidence-based
review of current dry eye therapies and management options. We present management options reviewed in detail
including treatments for tear insufficiency and lid abnormalities, as well as anti-inflammatory medications, surgical
approaches, dietary modifications, environmental considerations and complementary therapies. Reflecting on all
available evidence, a staged management algorithm that presents a step-wise approach to implementing the
various management and therapeutic options according to disease severity will be presented.

2362
Retinal vascular changes in mitochondrial optic neuropathy

P. BARBON/I*?
1STUDIO OCULISTICO D'AZEGLIO, OPHTHALMOLOGY, BOLOGNA, ITALY
2SCIENTIFIC INSTITUTE SAN RAFFAELE, OPHTHALMOLOGY, MILAN, ITALY

Summary

Advances in ocular imaging, particularly the introduction of new imaging techniques and software analysis, have
enabled to visualize in detail retinal, choroidal and vascular structures. Recent studies evaluated macular and
peripapillary choroidal thickness changes in asymptomatic, acute and chronic stage of LHON and in DOA.
Moreover, the vascular supply of the optic nerve, the macula and the choriocapillary has been detected by using
the optical coherence tomography angiography technique in LHON. Peripapillary microangiopathy has been
documented in the acute phase of LHON and a progressive peripapillary vascular reduction is detectable starting
from the temporal and inferotemporal sectors as the disease progresses, then spreading to all the other
peripapillary vessels in the chronic phase. The study of the vascular supply and of the vessel density using
algorithms able to quantify optic nerve head, peripapillary, choroidal and macular perfusion may become a useful
biomarker to monitor the disease process, evaluate therapeutic efficacy and elucidate pathophysiology.

3522
Biomarkers in optic neuritis

P. BARBON/*?
1STUDIO OCULISTICO D'AZEGLIO, OPHTHALMOLOGY, BOLOGNA, ITALY
2SCIENTIFIC INSTITUTE SAN RAFFAELE, OPHTHALMOLOGY, MILAN, ITALY

Summary

OCT has emerged as a potential metric for axonal loss in patients with multiple sclerosis (MS), both those with
optic neuritis (MS-ON) and those without optic neuritis (MS-non-ON). Retinal nerve fiber layer (RNFL) thinning is
detectable about 2 months after optic neuritis, with most loss occurring within 3 to 6 months. Peripapillary RNFL
thinning is also reported in patients with MS-non-ON, thus suggesting subclinical axonal damage in the anterior
visual pathway. A thinning of all the macular layers (mostly of the inner retina) is reported in patients with MS-ON.
Thinning of the macular RNFL, but not of the ganglion cell-inner plexiform layer (GC-IPL) can also be detected in
patients with MS-non-ON. The temporal and spatial associations between axonal injury and ganglion cell loss have



yet to be determined, although retrograde degeneration of the RNFL has been implicated as the most important
mechanism leading to macular damage. Reduction of peripapillary RNFL, macular RNFL, GCL-IPL thickness is
associated with 1) loss of visual function, 2) function disability as measured by the Expanded Disability Status Scale,
and 3) vision-specific quality of life in MS patients. New promising data about OCT angiography will be discussed.

3421
Scattered light and retinal sensitivity to contrast

J.L. BARBUR!?
1City- University of London, Applied Vision Research Centre, London, United Kingdom

Summary

The Light Scatter (LS) function of the eye was measured in 40 subjects (21 to 68 yrs old) using a new version of the
City University ‘Light-Scatter’ test which measures with greater sensitivity and accuracy both the amount and the
angular distribution of forward LS in the eye. This function was then used for each subject to predict how retinal
illuminance in the very centre of the fovea is expected to increase due to LS when a small ‘Glare Source’ (GS) is
present at a known eccentricity in the visual field.

Retinal sensitivity to contrast was measured using Landolt ring targets for 5°, 10° and 15° GS eccentricities, 3
background luminance levels (1, 2.6 and 26 cd/m?) and 3 pupil plane GS illuminance levels (0, 1.35 and 19.2
Im/m?2). Measured increments in contrast thresholds due to forward LS were then compared against predicted
changes in retinal image contrast caused by the ‘veiling’ luminance of the GS. Performance was better than
predicted, particularly in the mesopic range. These findings will be discussed in relation to the expected
improvement in retinal sensitivity to contrast as a result of increased retinal illuminance caused by the GS, internal
scatter within the eyeball and the directional sensitivity of cones.

S005

Processed human umbilical cord lining as transplant for sclera defect: an in vivo study

L. BARNQUIN?, A. MICHEL?, J.Y. DOUET?, M.C. ROBIN? A. REGNIER?
1TISSUE BANK OF FRANCE, R&D, MIONS, FRANCE
2ENVT, R&D, TOULOUSE, FRANCE

Purpose

Umbilical cord lining (UCL) is composed of 2 layers : amnion and wharton’s jelly. To be use as graft, UCL undergoes
a viral-inactivating, freeze-driyng and sterilizing patented treatment (tUCL). An in vivo study is performed in order
to investigate the regenerative potential of scleral defect with tUCL.

Methods

16 male rabbits are included in this study and distributed in 4 groups with sacrifice on day 7, 14, 30 or 45 after
surgical act. Deep sclerectomies (4x4mm) are performed on every left eyeball in the dorsolateral area. 3 eyeballs
per group have been implanted with tUCL and 1 eyeball per group have been sutured with the scleral excision part
(sham). Post surgery clinical follow-up have been performed on days 3, 7, 10, 14, 21, 30 and 45. Sclera
regeneration assessment have been performed mascroscopically and microscopycally (histopathological analysis)
after sacrifice.

Results

Clinical monitoring shows no difference between animal implanted with tUCL and sham. Almost all clinical signs
disappeared at day 21. Mascroscopic an histological evaluation shows no difference between treated animals and
sham. Histopathological analysis reveal good tolerance and integration of tUCL. At day 45, no biomaterial residue
have been detected which approve its biodegradability, each animal had its sclera fully reconstructed with a similar



thickness compared to adjacent sclera and there was a complete return to normal aspect of the subconjunctival
space. The overall quality and kinetic of reconstruction of tUCL-implanted animals for scleral defect was similar to
sham-operated animals.

Conclusions

The patented treatment applied on UCL provides a safe, biocompatible and biodegradable graft. The human
umbilical cord lining derived tUCL happens to be as efficient as an autologous transplant for scleral defect which
make it a good candidate for scleral transplant.

S006
Development of secured amniotic membranes as ophthalmologic allografts

L. BARNOUIN?, A. MICHEL?
1TISSUE BANK OF FRANCE, R&D, MIONS, FRANCE

Purpose

The objective is to develop an AM treatment process with a chemical treatment, freeze-drying and gamma
sterilization to produce a safe product stored at room temperature (RT) with structural characteristic and growth
factors preservation

Methods

Viral inactivation (2 baths) is evaluated by spiking a wide range (DNA, RNA enveloped or not) of viruses into spongy
layer before each bath and quantifying potential remaining viruses extracted by titration. Disinfection by chemical
baths is evaluated by bioburden assessment before sterilization, and endotoxin. Sterilization is evaluated by
spiking 107 radioresistant and vaginal strains. Biocompatibilty is assessed by ISO 10993 and cell culture with
mesenchymal stem cell (MSC). Structure preservation is based on immunostainning of major proteins and
guantitative analysis of TGF-R1, KGF and EGF on final product compared to fresh membrane.

Results

Chemical treatment showed a viral reduction > 4 Log of each virus. B. pumilus, S. pyogenes, C. albicans, E. coli et E.
faecalis Srains inoculated inside the membranes were not present after irradiation. Bioburden, endotoxin are very
low. MSC were viable and strongly attached to both sides of the membrane. Final structure contains collagen |,
elastin and laminin V at the same range than fresh AM. TGF-R1 levels are similar for fresh and processed AM
(around 10 ng/g), EGF level is 7 time less (0.73 ng/g fresh vs 0.11 ng/g processed) and KGF levels are close (0.48
ng/g fresh vs 0.2 ng/g processed).

Conclusions

Treatment applied to AM gives an effective viral-inactivation, disinfection and sterilization. Final products show
good biocompatibility with similar structure and presence of growth factors. The treatment can provide safe AM
easy to manipulate, storable at RT, with same biological structure than fresh tissue.

TO19
Macular thickness and volume related to vascular macular capillary in OCTA in patients with Type 1 diabetes
with no retinopathy

I. BARTOLOME?, E. ORDUNA-HOSPITAL?, J. ACHA®, A.I. SANCHEZ-CANO?, M.I. LOPEZ GALVEZ®, L. PERDICES-ROYOS,
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Purpose

neuronal changes in diabetic patients can be study indirectly using spectral domain OCT thickness and volume. OCT
angiography (OCTA) allows studying the macular vascular plexus in a non-invasive way. The purpose of our study
was to evaluate changes in the macular vascular density changes using OCTA, and to examine its correlation with
OCT macular thickness diminution over 8 year follow-up in patients with type 1 diabetes and no signs of diabetic
retinopathy.

Methods

eighteen eyes of 9 diabetic patients with no retinopathy were studied by SD-OCT at 2009. The patients were
reexamined by SD-OCT looking for changes in macular thickness and volume; all eyes underwent angio OCT. FAZ
was manually measured. Macular thickness and volume changes over these 8 years were correlated with finding at
the OCTA and FAZ area.

Results

mean age of the patients was 35.32+14.23 years (range 23-54). Mean time of diabetes evolution was 15.96+11.46
years. Best corrected visual acuity (BCVA) was comprised between 0 and -0.3 logMAR. 16 eyes showed no signs of
diabetic retinopathy. One patient had mild-moderate diabetic retinopathy with macular edema in his LE. Eyes with
OCTA changes showed modification in both superficial and deep plexus. Vascular changes included reduced
capillary density, regions of capillary dropout and foveal avascular enlargement. Patients with OCTA changes
displayed a diminished macular volume over the 8 years of follow up (excluding the one with diabetic retinopathy).

Conclusions
despite we are not able to find signs of diabetic retinopathy, type 1 diabetic patients develop changes at the
vascular level that are related to a diminution of the OCT macular volume.

T023
Optical coherence tomography findings after retinal artery occlusion

I. BARTOLOME?, J. BERNIOLLES?, A. IDOATE?, J.I. SANCHEZ MARIN?, S. MARCO?, P. MONTES?, I. LOPEZ SANGROS?,
G. KARLSRUHER?, A.l. LAZARO?, J. ASCASO PUYUELO?, I. PINILLA LOZANO*
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2HOSPITAL CLINICO UNIVERSITARIO LOZANO BLESA, OFTALMOLOGIA, ZARAGOZA, SPAIN
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Purpose
The purpose of our study is to demonstrate the importance of OCTA in the evaluation of the retinal vessels in two
cases of retinal occlusion.

Methods
We report two cases of retinal occlusion

Results



A 57-year-old man presented with sudden painless loss of vision in his left eye for 1 hour, with no other symptoms
His best corrected visual acuity (BCVA) was 20/40 and perception of light in his RE and LE respectively. Detailed
funduscopic examination showed diffuse whitening of his macula, except for the nasal parafovea and perifovea
with cilioretinal artery sparing with orange perfused retina in its distribution, cherry-red spot . OCTA was
performed in both eyes demonstrated a severe nonperfusion in superficial and deep retinal capillary plexus in the
macular area except for the nasal parafovea where we could see a spider-web pattern of vessels which
corresponds to the cilioretinal artery without reaching the fovea region.

A 61- year-old woman diagnosed with monoclonal gammopathy IgG kappa and arterial hypertension, came to the
emergency room complaining of a superior visual field defect in her RE 7 days before. Her BCVA was 20/20 in both
eyes. Detailed funduscopic examination revealed a white thrombus in the beginning of the inferotemporal retinal
artery. OCTA showed a lower capillary density in her inferior zone both in superficial and deep capillary plexus. We
could observe macular edema that hides vascularization in the inferior paramacular sector and vessels with many
small, discontinuous segments

Conclusions

OCTA is becaming an important tool in all retinal and choroidal vascular diseases. In retinal arterial occlusion OCTA
assesses the real macular ischemia and give us new information of the retinal status to evaluate blood changes
during a vascular disease such as CRAO.
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Amniotic membrane transplantation and conjunctival autograft for repair of leaking glaucoma filtering bleb
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J.I. SANCHEZ MARIN?, D. PEREZ GARCIA?, J. MARTINEZ MORALES®, J. ASCASO PUYUELOQ?, J. IBANEZ®
IHOSPITAL CLINICO UNIVERSITARIO LOZANO BLESA, OFTALMOLOGIA, ZARAGOZA, SPAIN

2HOSPITAL CLINICO UNIVERSITARIO LOZANO BLESA, OFTALMOLOGIA, ZARAGOZA, SPAIN

3HOSPITAL CLINICO UNIVERSITARIA LOZANO BLESA, OFTALMOLOGIA, ZARAGOZA, SPAIN

*HOSPITAL CLINICO UNIVERSITARIO LOZANO BLESA, OFTALMOLOGIA, ZARAGOZA, SPAIN

SHOSPITAL CLINICO UNIVERSITARIO LOZANO BLESA, OFTALMOLOGIA, ZARAGOZA, SPAIN

®HOSPITAL CLINICO UNVERSITARIO LOZANO BLESA, OFTALMOLOGIA, ZARAGOZA, SPAIN

Purpose
We report the case of amniotic membrane transplantation and conjunctival autograft to repair a late leakage bleb
that occurred long time after a phacotrabeculectomy with mitomycin C.

Methods

A 65-year old woman, with a history of bilateral open angle glaucoma, she had undergone a combined cataract
and trabeculectomy surgery with mitomycin C in both eyes 10 years before. In 2011 she came to the Emergency
Service of our hospital and presented with a leaking bleb in her right eye, her best corrected visual acuity was
perception of light is her right and 20/100 in her left eye. Slit-lamp examination revealed an avascular filtering bleb
with leakage in the middle and necrotic conjunctiva around it. Intraocular pressure (IOP) was 4 and 7 mmHg
respectively.

Results

After local aesthesia, the necrotic avascular conjunctiva around the bleb was dissected and a sample of amniotic
membrane was used to repair the bleb and finally an autologous conjunctival graft from the other eye was sutured
above the amniotic membrane. During the follow up the leak remained successfully repaired and the IOP stayed in
12 mmHg without medication and best-corrected visual acuity improved to 20/50 in her right eye.

Conclusions



Conjunctival autograft placed over a sample of amniotic membrane seems to be an effective and safe technique in
the management of late-onset bleb leakage.
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Comparison of vessel diameters during hypoxia in patients with low tension glaucoma, ocular hypertension and
age-matched control
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Purpose

The pathogenesis of glaucoma is not fully known. Poorly regulated auto regulation is thought to be one of the risk
factors for development and progression of glaucoma. The purpose of this study was to investigate differences in
retinal vessel diameters in low-tension glaucoma patients (LTG), ocular hypertension patients (OHT), and age-
matched controls before, during and after universal hypoxia.

Methods

Ten controls, ten patients diagnosed with LTG and nine patients diagnosed with OHT

underwent normobaric hypoxia (10% 02 and 90% N2) for two hours. Fundus pictures were taken at baseline, one-
hour hypoxia, two-hours into hypoxia, and 30 minutes after hypoxia. Diameters of the upper temporal artery and
vein were measured.

Results

Consistent with a previous study, we found a significantly smaller arterial vessel diameter at baseline in patients
with LTG compared to controls -1,33 + 0,63 (mean * sd, n=20,

p=0,04). Relative arterial vessel diameters increased significantly in both patients with LTG (2,126 + 0,752,
p=0,01) and patients with OHT (-3,547 to -0,2015, p=0,02). Vein vessel diameter did not change significantly from
the control group in neither the LTG group nor the OHT group.

Conclusions

Reduced arterial vessel diameter at baseline was identified as a potential marker for LTG. Moreover, patients with
LTG tend to have the biggest variation in vessel diameters in response to universal hypoxia. This indicates retinal
vascular dysregulation as a potential LTG marker. Vessel diameters among patients diagnosed with OHT had a
pattern similar to patients with LTG, but to a lesser extent. This study suggests that better auto

regulation is a protective factor against optic neurodegeneration. Overall, our study suggests a link

between dysfunctional auto regulation and LTG.
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Acute endophthalmitis after intravitreal injections of corticosteroids or anti-vascular growth factor agents. A
nationwide study in France from 2012 to 2015
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Purpose

The number of patients affected by retinal diseases treated with intravitreal injections has resulted in a rapidly
growing number of procedures. One of the most dreaded complications following these injections is
endophthalmitis. The objective of this study was to evaluate the incidence of acute endophthalmitis after
intravitreal injections of corticosteroids or antivascular endothelial growth factor (VEGF) agents.

Methods
The French Medical-Administrative Database was used to assess the incidence rate of endophthalmitis at a
nationwide level and its risk factors between 1 January 2012 and 31 December 2015.

Results

From January 2012 to December 2015, 1,811,977 intravitreal injections of corticosteroids or anti-VEGF agents
performed on 254,927 patients were analyzed. We recorded 444 acute endophthalmitis cases (0.0245%). In
multivariate analysis, the risk of endophthalmitis was lower in males (incidence rate ratio (IRR), 0.78; 95% Cl, 0.63—
0.96; P=.02), higher for corticosteroids than for anti-VEGF agents (IRR, 3.21; 95% Cl 2.33—4.44; P<.001) and higher
for non-prefilled syringes of anti-VEGF medications than prefilled syringes (IRR, 1.63; 95% Cl, 1.15— 2.30) for
ranibizumab and (IRR, 1.82; 95% Cl, 1.25— 2.66; P<.001) for aflibercept.

Conclusions

A national database confirmed the low incidence rate of acute endophthalmitis after intravitreal injections of
corticosteroids or anti-VEGF agents. The risk for acute endophthalmitis after intravitreal injections was higher for
corticosteroids compared with anti-VEGF agents. A significantly lower risk of endophthalmitis was observed with
prefilled syringes of anti-VEGF medications.
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Automated analysis of eye tumor MR-images for an improved treatment determination
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Purpose

MR-imaging has become a valuable additional imaging modality for Uveal Melanoma (UM). The capability to image
the eye in 3D is of the main advantages of MRI over conventional ultrasound imaging. Although 3D images allow
for a more accurate assessment of the tumor geometry, the analysis of these images can be quite time-consuming,
especially for tumors with a complex shape. We therefore propose an automatic framework to segment these MR-
images and measure tumor thickness accurately.

Methods

The automatic segmentation was performed in MevisLab. Initially, the sclera was detected on the T2-weighted
image and this mask was used to register the T2- and T1-weighted images using ElastiX, with normalized mutual
information as a similarity metric. Vitreous body, lens and tumor were subsequently segmented on the T1-
weighted image. Finally, tumor thickness was determined by calculating the maximum distance between the
tumor and sclera. The method was evaluated on 7 patients who were examined on a Philips 7-Tesla MRI using a
dedicated eye-coil. Eye-motion artefacts were minimized by a cued-blinking protocol.

Results



The proposed automatic method successfully detected the different tissues. In two patients, MRI artefacts caused
a small error in the sclera segmentation, but this did not influence the subsequent steps. The benefit of the
automatic analysis was clearly illustrated in the patients. For example, for tumours consisting of multiple lobes the
plane and location for the distance measurement are not known a priori. As this method calculates the distance for
the complete tumor boundary, it results in more accurate measurements.

Conclusions
The proposed automatic analysis pipeline for MR-images for UM enables an accurate and fast 3D assessment of
the tumor dimensions, which directly improves the therapy planning.

002
Blood retinal barrier
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Summary

Discomfort in DED is a particular type of somatic pain and can be nociceptive, i.e. caused by actual damage to
tissues, or neuropathic due to a lesion within the pain sensory pathways. Pain signals activated by DED are
transmitted via the peripheral axons of trigeminal ganglion neurons. Functionally, TG neurons belong to the
polymodal nociceptor, mechano-nociceptor and cold thermoreceptor sensory categories. They project primarily
into the trigeminal brainstem nuclear complex, which mediate sensory-discriminative aspects of ocular pain, and
lacrimation and blinking control through the modulation of sympathetic and parasympathetic pathways. In
experimental DED, reduced tearing leads to inflammation which sensitizes moderately polymodal and mechano-
nociceptors and nerve terminal injury which causes prominent, abnormal impulse activity in cold thermoreceptors,
suggesting that cold nerve terminal injury dominates over inflammation effects. Long-lasting, abnormal peripheral
nerve activity in DED may cause functional and anatomical alterations at higher levels of eye pain pathways. This
evokes neuropathic pain largely independent of the original cause which persists without an obvious relationship
with the peripheral nociceptive input.

T080
The incidence of rhegmatogenous retinal detachment in France from 2010 to 2016: seasonal and geographical
variations
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Purpose



To investigate the annual and monthly incidence of rhegmatogenous retinal detachments (RRD) from 2010 to 2016
in France at the national and departmental levels.

Methods

We identified hospital and clinic admissions for a first episode of RRD in France from 2010 to 2016 by means of
billing codes from the national administrative database. Patients admitted for a RRD in the two previous years
were excluded. The annual and monthly incidence of RRD per 100 000 inhabitants was calculated for the whole
country and for each department. The number of inhabitants in France and in each French department was
obtained from the French National Institute of Statistics and Economic Studies.

Results

We identified 101 085 admissions for a first episode of RRD in France between 2010 and 2016. The average annual
national incidence of RRD was 21.97 per 100 000. The annual national incidence of RRD was the lowest in 2010
(20.91 per 100 000) and increased until 2015 (23.55 per 100 000). The average monthly national incidence was the
highest in June (2.03 per 100 000) and July (1.99 per 100 000) and the lowest in August (1.60 per 100 000) and
February (1.67 per 100 000). The average annual departmental incidence was the highest in Lot (34.54 per

100 000) and in Finistere (32.52 per 100 000) and the lowest in Guyane (10.05 per 100 000) and in La Réunion
(13.52 per 100 000). There was a tendency toward a higher RRD incidence in southern and western France.

Conclusions

This national population-based study allowed us to identify 101 085 admissions for a first episode of RRD in France
between 2010 and 2016. Annual national incidence of RRD increased from 2010 to 2015. Incidence of RRD varied
with seasons and geographical location.
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Orbital exenteration with superficial temporalis muscle flap: an innovating approach
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Purpose

Usual reconstruction approach after eyelid and conjunctiva-sparing orbital exenteration consists of the transfer of
a temporalis muscle pedicle flap for orbital socket reconstruction or the transfer of fascia temporalis only. We
describe an innovating approach to transfer only the superficial third of the temporalis muscle.

Methods

We report the case of a 6-years-old boy operated in our pediatric center for a relapsing left orbital
rhabdomyosarcoma staged IRS 3. After biopsy and confirmation of the tumor, initial treatment consisted in
chemotherapy (Ifosfamide, vincristine, actinomycine) and protontherapy. The RMS recurred 18 months after the
end of treatment, with an intraorbital RMS extending to the medial, lateral, upper rectus muscles and the latero-
orbital ridge. A second line of rescue chemotherapy (IV Etoposide and Cyclophosphamide Adriamycine Vincristine)
was begun before exenteration. A partial temporalis muscle flap reconstructed cavity.

Results

Flap technique. The muscle is supplied by 3 pedicles: the deep, the middle and the superficial temporal artery. This
flap is supplied by the middle and superficial pedicles. The flap is harvested through an hemicoronal and
preauricular approach. The deep layer of deep temporalis fascia is incised in a vertical direction, and the underlying
temporalis muscle is exposed. The superficial and middle temporal vessels are identified. The middle part of the



muscle and the fascia superficialis provided a good volume for a suitable prosthesis and minimizes the usual
deformity of temporalis fossa. The flap was transferred through a lateral orbital wall osteotomy.

Conclusions
The use of this flap allowed facilitating the rehabilitation process and postoperative treatment. Compared to a
temporal muscle flap, it avoids temporal depression; compared to fascia temporalis flap, it provides more tissue.

T089
Retinal biomarkers for Alzheimer's and Parkinson's diseases
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Purpose

The use of the retina as a window into the brain is a promising avenue of research when it comes to the
identification of imaging biomarkers that can assist in the early diagnosis of neurodegenerative disorders such as
Alzheimer's (AD) and Parkinson's (PD) disease. In this work, optical coherence tomography data were used to
compute macular images of the six innermost retinal layers and classify eyes into the AD, PD and healthy control
groups.

Methods

Computed fundus images were analysed by applying local and global texture metrics, to identify criteria that
distinguish between healthy controls and patients diagnosed with any of the two neurodegeneration states
mentioned above. The possibility of distinguishing between the two disorders themselves, that is, between the AD
and PD eyes, was also investigated. The identification of the most significant features and their use in classification
models was performed using support vector machines with radial basis function kernel.

Results

Median results after 100 consecutive runs of the classification process, with 10-fold cross-validation, are 88.7%,
79.5% and 77.8% for the sensitivity and 84.9%, 92.5% and 97.8% for the specificity in identifying, respectively,
healthy control, AD and PD eyes. Notably, when the same subject has their two eyes attributed to the same class,
94.4% (median) of the classifications are correct. Furthermore, when using texture features, only 1.4% (median) of
the eyes do not show any difference among the three groups.

Conclusions

Achieved results reveal that a significant amount of information concerning AD and PD states is conveyed by
optical coherence tomography imaging of the human retina. The diagnosis of the two most common
neurodegenerative disorders in the developed world can thus benefit from the information provided by this non-
invasive in-vivo imaging technique.
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Optical Coherence Tomography — Machine Learning

R. BERNARDES?
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Summary



Machine learning is a method of data analysis. It gives computers the ability to learn from data and to build models
from which predictions can be made. Even though OCT is mainly used to visualize retinal structures and compute
thickness maps, it conveys information on subtle changes within the retina before structural ones can be
identified. Exposing the machine learning model to a set of examples allows it to build a model from which
predictions can be made on new data and explain differences between groups. This lecture will explain the
underlying principles of machine learning and discuss potential applications in ophthalmology and CNS disorders
through the imaging of the retina.

2634
Link between genetic and functional analyses in pseudoexfoliation glaucoma

D. BERNER?
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Summary

Pseudoexfoliation (PEX) syndrome is an age related systemic disorder characterized by deposition of abnormally
crosslinked, extracellular material in various ocular tissues. It often results in PEX glaucoma (PEXG), the most
common identifiable form of secondary glaucoma, accounting for 25-70% of open angle glaucoma. Besides various
environmental conditions, e.g. UV radiation and oxidative stress, several genome wide associations studies (GWAS)
and functional analyses revealed LOXL1 as the major genetic and pathophysiologic risk factor for this complex
disease. However, all associated LOXL1 risk variants identified to date, show frequent occurrence in healthy
subjects and significant allele reversal between Caucasians and other ethnic populations. This presentation will
highlight the necessity of worldwide, large scale genomic studies in combination with precise functional gene
characterization to elucidate the pathogenesis of complex multifactorial diseases like PEX syndrome/glaucoma.
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Is that a torpedo near the fovea? Torpedo maculopathy a case report

J. BERNIOLLES®, |. BATOLOME SESE?, P. RAMIRO MILLAN?, F.J. ASCASO PUYUELO?, S. MARCO MONZON?,
P. MONTES?, M.E. SIERRA GARCIA®
IHOSPITAL CLINICO UNIVERSITARIO "LOZANO BLESA", OPHTALMOLOGY, ZARAGOZA, SPAIN

Purpose
Torpedo maculopathy is a benign maculopathy, characterized by hypopigmentation of the pigmentary retinal
epithelium. It is not related with other systemic diseases.

The best corrected visual acuity depends in the foveal affection. The patients can suffer of a scotoma Diagnosis
depends on fundoscopy and macular OCT.

Methods
Slit lamp examination, best corrected visual acuity, indirect fundoscopy, OCT swept source.

Results

The patient showed in the first examination (4 years old) a BCVA of 0,4 in the right eye. The fundus examination
showed a hypopigmentary macular lesion temporal to the fovea. Te infectious etiology was dismissed due to the
normal serologies. In the next examinations when the patient was 5 year old the visual acuity was 0,5 in the right
eye and 10/10 in the left eye. the patient showed a good stereopsis.

Conclusions



Torpedo maculopathy is a characteristic pathology that we have to take into account in pediatric patients with
macular lesions. The patients present a good prognosis and don’t need treatment.

1422
Phaco ECP

D. BESINIS®
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Summary

Lasers have been used extensively in glaucoma treatment. Nowadays surgical options include transcleral
photocoagulation (TSC) and endoscopic cyclophotocoagulation (ECP) of the ciliary body. ECP is a purely inflow
procedure which is used to ablate the ciliary body. With ECP there is a direct view of the ciliary processes with the
help of an endoscpe. Unlike TSC the treatment is targeted in the ciliary body and there is no absorption of the laser
energy from adjacent tissues. Commonly it is used along with cataract surgery after the implantation of the 10L
through the main incision. ECP belongs to the MIGS category since it is an ab interno procedure, it is combined
with cataract extraction and it is ocular surface friendly. Unlike TSC the post-operative complications are few and
the reduction of the IOP can be up to 30%. Previous studies have also shown that it is a cost-effective treatment
compared to other MIGS devices. Even though ECP is mostly used along with cataract surgery, it can be performed
after pars plana vitrectomy in pseudophakic eyes (through the pars plana) but it can also be done in phakic eyes.

1823
ALPI- Post EAGLE to Pl or not to PI
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Summary

Laser peripheral iridoplasty (LPI) is an alternative treatment for opening an appositionally closed angle. Unlike
peripheral iridotomy the aim of LPl is to tighten the peripheral iris and widen the anterior chamber angle. The
treatment consists of a series of burns applied in the peripheral iris which are of low energy, small duration and
large spot size. In that way there is a shrinkage of collagen and the iris is pulled away from the angle. Traditionally
LPl is performed with an Argon laser but it can also be done with Pascal laser. LPI can be applied in an acute angle
closure attack where a peripheral iridotomy is more difficult or even in chronic angle closure glaucoma. ALPI can
also be used in plateau iris syndrome where the angle remains occludable despite a patent iridotomy. Other
indications include lens-induced glaucoma and the widening of the angle prior to laser trabeculoplasty. Although it
is a safe procedure sometimes there is recurrence of the angle closure, especially in plateau iris syndrome.

1451
New technologies in proteomic research
R. BEUERMAN?, L. ZHOU?
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Summary



Proteomics and the closely related area of metabolomics provide insights into the status of a chronic disease
process such as dry eye while metabolomics is more immediate with snapshots of the ongoing cell physiology.
Thus, the two types of data will show long term tissue pathology which can potentially be used for predicting
outcomes and stratifying patients for treatment cohorts. Metabolomics can reveal within the same sample
population the changing contribution of the physiology of cells to treatment or worsening of the pathology. The
information represents gene expression at the highest level which infact feedback to the genome producing a new
proteome and metabolome. It is generally, accepted that the correlation between gene expression and changes in
the proteome or metabolome are only 40-50%, and not 1:1. New technologies such as pathway mapping,
proteomic characterization in the development of antibody treatments, and the very exciting area of imaging
proteomics/metabolomics are receiving a great deal of attention.

1853
Large data sets in Proteomics and new insights into eye disease

R. BEUERMAN*
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Summary

In recent years proteomic technology, largely using time of flight mass spectrometry, TOF/MS with MALDI as an
initial step, has progressed beyond what was expected. Although, interest in understanding the relevance of
certain constituents of the tears and their correlation with disease states especially inflamation and dry eye was
active studies usually examined pooled tears from a number of patients and used crude protein extracts or
antibody techniques to examine no more than 8-12 constituents at a time. Now studies routinely progress with
tear samples of 1-2ul and accurate quantitation approaching that of ELISA.

The results show that the tear proteome in a normal eye has more than 1200 identifiable proteins. However, a
great advantage of the approach over genomics is that the exact source for each protein does not need to be
specified rather they are present at quantifiable levels characterizing a disease or a stage of the disease or
reatment. Bioinformatics analysis of these large data sets continue to require new approaches due to the necessity
of interpretation as well as statistical rigor.

1722
UK Trainee Trabeculectomy Outcomes incorporating Simulated Surgery

A. BHARGAVA?!
lAintree University Hospitals, Ophthalmology, LIVERPOOL, United Kingdom

Summary

Multiple research articles, 30 randomised controlled trials and a Cochrane review on simulation in surgery and
training emphasize the interest and wide application of simulated methods that can be utilised. Simulated practice
often occurs now as a component of undergraduate training. Easing the learning curve of complex tasks is
obviously beneficial for trainees and patients and this has shown to be the case with the use of simulation models.
A practical guide to implementation of the use of simulation surgery in training will be outlined, with emphasis on
glaucoma surgical training.

S083
Effect of Pseudomonas and Acanthamoeba infection upon inflammation produced by human cornea epithelial
cells



J. BISEVAC?, E. KORHONEN?, A. NOER?, M. MOE C.., K. KAARNIRANTA®, A. KAUPPINEN?, G. PETROVSKI*
1CENTER FOR EYE RESEARCH, DEPARTMENT OF OPHTHALMOLOGY-

OSLO UNIVERSITY HOSPITAL AND INSTITUTE OF CLINICAL MEDICINE- UNIVERSITY OF OSLO, OSLO, NORWAY
2SCHOOL OF PHARMACY, UNIVERSITY OF EASTERN FINLAND, KUOPIO, FINLAND

3SDEPARTMENT OF OPHTHALMOLOGY, INSTITUTE OF CLINICAL MEDICINE AND KUOPIO UNIVERSITY HOSPITAL-
UNIVERSITY OF EASTERN FINLAND, KUOPIO, FINLAND

Purpose

The cornea epithelial cells are the first line of defense and physical barrier of the eye against infectious agents,
capable of producing cytokine response. We aimed to study the effect of Pseudomonas aeruginosa (PA) and
Acanthamoeba polyphaga — trophosoite form (AP) infection — two devastating ocular surface pathogens, and the
inflammatory response induced by them on human corneal epithelial cells (HCECs) derived from limbus.

Methods

Human limbal tissue explants were isolated from cadavers following the Guidelines of the Declaration of Helsinki
and approved by the Regional Ethics Committee (Oslo, Norway). Ex vivo cultivation produced HCEC cultures
maintained in complex medium (DMEM/F12, anti-biotics/mycotics, 5% FBS, EGF, insulin, transferrin and Na-
selenite, cholera toxin A, DMSO and hydrocortisone). 300000 cells/well were plated in 12-well plates. 24 hours
before infection, serum-free medium was applied, and cells treated with TNFa accordingly. Thenafter, HCECs were
incubated with PA at multiplicity of infection (MOI) 1:1, and AP at MOI 1:10, 6hrs, 37 °C. Secreted cytokine
concentration from the HCECs (IL-1B, IL-6, IL-8) was measured using commercial ELISA kits; LDH release was
measured by commercial cytotoxicity assay kit.

Results

HCECs treated by PA and AP infection and primed by TNFa treatment had an enhanced IL-1 secretion compared
to TNFa, PA and AP treatment alone; this induction of the inflammasome pathway was not related to the cell
death. In addition, there was a clear differential response of IL-6 and IL-8 secretion between the two pathogens
over the treatment period.

Conclusions
The study shows a specific pathogen-induced inflammatory response in HCECs, which can be used in devising more
specific treatments for ocular surface infection by PA and AP in the future.
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Purpose



Immune checkpoint inhibitors targeting programmed cell death protein 1 (PD-1) pathways are the mainstay of
metastatic cancer treatment. Patients receiving these treatments develop many immune related adverse events
(irAEs). The aim of this study is to describe and estimate prevalence of ocular irAEs.

Methods

This is a retrospective, observational case series that includes patients recruited via the Registry of Severe Adverse
Events of Immunomodulating Monoclonal Antibodies in Oncology (REISAMIC) at Gustave Roussy cancer centre
(Villejuif, France). All consecutive patients with ocular irAE grade > 2 following anti PD-(L)1 agents were included.
Patients underwent a comprehensive opthtalmological assessment by an ophthalmologist based on history,
examination, and ocular/orbital imaging. The severity of adverse events was graded according to the Common
Terminology Criteria for Adverse events (CTCAE), that was the main outcome measure.

Results

5 females, 2 men aged 64,2+12.8 were included. They received either anti-PD1 (pembrolizumab, nivolumab) or
either anti-PD-L1 (atezolizumab) for metastatic cancers. Overall patients receiving anti PD1/PD-L1, the prevalence
of ocular irAEs was 0,67%. Five patients over seven presented intra ocular inflammation, one developed ocular
surface disease and one pseudo myasthenia gravis. These side effects occurred with varying frequency (after the
2nd to the 36th cure). Five patients experienced extra ocular manifestations. Treatment by local and/or systemic
corticotherapy permitted resolution of the symptoms in the most cases.

Conclusions
As immunotherapy is increasingly used for a range of malignancies, clinicians should be aware of the potential
adverse events this treatment may elicit, including rare events like ocular and orbital inflammatory conditions.

T118
Efficacy of a colloidal silver-based topical solution on microbial biofilms

A.R. BLANCO?, A. MARINO? M. D'ARRIGO? A. NOSTRO?

IALFA INTES, MEDICAL MARKETING, NAPOLI, ITALY

2UNIVERSITY OF MESSINA, DEPARTMENT OF CHEMICAL- BIOLOGICAL-
PHARMACEUTICAL AND ENVIRONMENTAL SCIENCES, MESSINA, ITALY

Purpose

It is known that the lid margin is an ideal surface for biofilm formation and this could play a crucial role in
developing chronic infections such as blepharo-conjunctivitis. The aim of this study was to evaluate the activity of
colloidal silver-based topical (CST) solution on preformed biofilms at different maturation state.

Methods

The CST solution used to soak gauzes for periocular hygiene (Silverix ®, Alfa Intes present in Italian market;
Ocusilver® available soon in foreign market) was tested. Standard ATCC strains of Pseudomonas aeruginosa,
Staphylococcus aureus, S. epidermidis and Candida albicans were studied. The strains grown on polystyrene
microplates as early (6 h) and late stages (14 h and 24 h) biofilms were treated with the CST solution for different
exposure times (5, 15, 30, 60, 120 min). After each treatment time, the CST solution was removed and the biofilm
cell viability was evaluated and expressed as logarithm of colony-forming units (log CFU).

Results

The results showed that the CST solution was active on microbial biofilms with a different effect related to
maturation state. At 5-15 min exposure, the CST solution caused a more log CFU reduction in the early stage
biofilm than that detected in the late stage biofilm. Specifically, at 15 min exposure a 3.1-4 log CFU decrease for all
bacteria was revealed. In contrast, for C. albicans a 0.3 - 3.1 log CFU reduction occurred at a much slower rate,



from 5 to 60 min. Regarding the late stage biofilm, a significant effect (2-3 log CFU drop) was achieved only after
prolonged exposure times (60 - 120 min).

Conclusions
The present study demonstrated the efficacy of the CST solution on microbial biofilms, particularly on early stage
biofilms. These findings suggest the potential of CST solution to prevent the ocular biofilm-related infections.

1252
Methods to study mitochondrial DNA damage

J. BLASIAK?
1University of Lodz, Department of Molecular Genetics, Lodz, Poland

Summary

Mitochondrial quality control (MQC), a complex mechanism ensuring the balance between mitochondria
functioning, biogenesis and clearance involves DNA damage reaction (DDR). DDR in mitochondria seems to be
limited as compared with its nuclear counterpart, but it has a unique feature that highly damaged mitochondrial
DNA (mtDNA) can be degraded along with entire mitochondrion in the process of mitophagy. Therefore mitophagy
can be considered as an important element of DDR in mitochondria. Damage to mtDNA can be studied with
quantitative real-time PCR (qPCR), in which DNA polymerase abandons DNA synthesis at DNA damage. This
procedure can be enforced by a supercoiling-sensitive approach. Immunofluorescence methods can be applied to
quantify oxidative modifications to mtDNA bases, including 8-oxo-guanine. mtDNA can have many deletions, which
are associated with premature aging and diseases. Quantitative detection of these deletions can be performed by
gPCR with fluorescence quenching probes and single-cell single-molecule PCR. Therefore, many procedures and
tools to study damage to mtDNA are available, which can be combined to give more informative results.

1424
Phaco Cypass

P. BLOOM*
1Western Eye Hospital, Ophthalmology, London, United Kingdom

Summary

The patient-related burden of long-term eye drop therapy is underestimated. Minimally Invasive Glaucoma
Surgery (MIGS) devices are altering surgical treatment of mild/moderate glaucoma, offering reasonable efficacy
and may be safer that conventional surgery. MIGS intervention is now advocated earlier in the treatment paradigm
than traditional techniques; earlier surgical intervention may delay disease progression and improve quality of life.

The Cypass stent (Alcon, USA) is a new MIGS device that diverts aqueous to the suprachoroidal ‘space’, an
approach described recently as ... ‘converting a potential space into a space with potential’. This unique approach
could prove important, as suprachoroidal outflow may be additive to the effects of ‘conventional’ therapies on; (a)
outflow (drops +/- sub-conj drainage), (b) inflow (drops +/- ECP) and conceivably (c) trabecular drainage
restoration (iStent). This may inform a new approach to surgery, with MIGS procedures performed in sequence or
in combination, much like we now use medications.

This presentation will consider indications, techniques (using videos), post-op management and complications of
this innovative implant, with reference to published and real-world clinical data.



T069
Post-hoc comparison of best-corrected visual acuity improvement in study and untreated fellow eyes with active
non-infectious uveitis of the posterior segment in the SAKURA program

B. BODAGHI?, C. PAVESIO? A. ABRAHAM?

IHOPITAL PITIE-SALPETRIERE, OPHTALMOLOGIE, PARIS, FRANCE

2MOORFIELDS EYE HOSPITAL, MEDICAL RETINA SERVICE, LONDON, UNITED KINGDOM
3SANTEN INC., GLOBAL CLINICAL DEVELOPMENT, EMERYVILLE, UNITED STATES

Purpose

The Sirolimus Study Assessing Double-masKed Uveitis TReAtment (SAKURA) Program, which consisted of two
Phase Ill multinational randomized clinical trials, compared the effects of intravitreal (IVT) sirolimus 440 pg vs 44
pg (low dose) in subjects with non-infectious uveitis of the posterior segment (NIU-PS). A post-hoc comparison of
study eyes (SEs) and untreated fellow eyes (FEs) in the SAKURA Program was performed to evaluate the impact
that absence of a placebo control had on the estimation of the effect size of IVT sirolimus on best-corrected visual
acuity (BCVA).

Methods

Subjects with active NIU-PS (vitreous haze [VH] 21.5+) in the study eye who were randomized to every-other-
month IVT sirolimus 44 or 440 pg (n=208 in each group) and 96 FEs with baseline VH>1.5+ from all treatment
groups were included in this analysis. Post-hoc comparisons of >1-line and >2-line improvements (5 and 10 letters,
respectively) in BCVA at Month 5 were performed in SEs and FEs with baseline BCVA <70 letters (<20/40).

Results

A total of 253 SEs (n=127, 44 ug; n=126, 440 ug) and 52 FEs were analyzed. The proportion of SEs with >1-line
improvement in BCVA at Month 5 (44 ug, 44.9%; 440 ug, 48.4%) was significantly greater than that in the FE group
(21.2%; p=0.003 vs 44 g, p<0.001 vs 440 ug). The proportion of SEs with >2-line improvement (44 ug, 35.4%; 440
ug, 31.0%) was also significantly greater than that in the FE group (13.5%; p=0.003 vs 44 ug, p=0.015 vs 440 ug).
The mean change in BCVA from baseline in SEs was greater than that in FEs at all analysis time points up to Month
5.

Conclusions

Post-hoc comparison of BCVA response rates of untreated FEs with 440 ug treated SEs in the SAKURA Program
suggests that the effect size of the 440 pg dose could have been greater if a placebo had been used instead of a
low-dose control.

S101
Epiretinal membranes in a db/db model of diabetic retinopathy

A. BONET*?, A. VALENCAY3, J. CATITAY? V. NACHERY?3, M. NAVARRO*?3, A. CARRETERO" %3, L. MENDES-JORGE™?,
D. RAMOS*?, J. RUBERTE%?3

ICENTER FOR ANIMAL BIOTECHNOLOGY AND GENE THERAPY CBATEG-

UNIVERSITAT AUTONOMA DE BARCELONA UAB, MORPHOLOGY, BELLATERRA- BARCELONA, SPAIN

2SCHOOL OF VETERINARY MEDICINE- UNIVERSITAT AUTONOMA DE BARCELONA,

DEPARTMENT OF ANIMAL HEALTH AND ANATOMY, BARCELONA, SPAIN

3CIISA-CENTRE FOR INTERDISCIPLINARY RESEARCH IN ANIMAL HEALTH- FACULTY OF VETERINARY MEDICINE-
UNIVERSIDADE DE LISBOA, -, LISBOA, PORTUGAL

Purpose



Epiretinal membranes (ERMs) are excrescences of fibrocellular tissue that proliferate on the inner retinal surface
and that frequently occur during diabetic retinopathy. This secondary complication of diabetes can be divided in
two phases, characterized by retinal edema and neovascularization, respectively. The outgrowth of new vessels
can be extended into the vitreous forming a neovascular ERM that, eventually, can distort retinal anatomy and
cause severe alterations. For the first time we observed vascular structures in the vitreous of a db/db mouse
model and our purpose was to determine whereas these structures were persistent hyaloid vessels or ERMs and if
other retinal lesions could be triggered by the presence of ERMs.

Methods

Eight weeks old diabetic (db/db) and control (db/+) mice were used in this study. Immunohistochemistry analyses
on paraffin sections were performed against GFAP, Col IV, and MMP9. Transmission electronic microscopy studies
were executed to assess other retinal lesions.

Results

Dual immunostaining with GFAP and Col IV, a known marker of vascular basement membrane, pointed out the
presence of glial cells surrounding intravitreal vessels of db/db mice. Furthermore, the expression of MMP9 in the
wall of intravitreal vessels suggested their angiogenic nature. The transmission electron microscopy analysis
revealed areas of edema in db/db retinas.

Conclusions

Altogether, these findings suggest that intravitreal vascular structures observed in db/db mice could be ERMs,
because persistent hyaloid vessels are never covered by glial cells and/or express MMPs. Additionally, db/db mice
suffer from retinal edema, which might contribute in ERM formation, and vice versa. The relation between retinal
edema and the development of ERM remains unclear and further studies must be performed to understand their
interaction.

F114
Indications for electrostimulation method in the treatment of children with concomitant non-accomodative
strabismus

L. BOYCHUK?, V. MAZUR?
IFILATOV INSTITUTE OF EYE DISEASES AND TISSUE THERAPY, BINOCULAR VISION, ODESSA, UKRAINE

Purpose

The aim of the study was to increase the effectiveness of ocular motility disorders treatment in concomitant
strabismus by detecting the indications for the use of the muscles electrostimulation method studying the
peculiarities of the biopotentials of oculomotor muscles by surface electromyography (SEMG).

Methods

44 children (80 eyes) with concomitant strabismus aged 11-16 were observed. Surface electromyography (SEMG)
under local anaesthesia with suggested electrode proper to the anatomical muscles and insertion size was
conducted The main parameters of the horizontal muscles SEMG potentials were defined: the total electrical
activity frequency, maximum and average signal amplitude.

Results

It was suggested to use the ratio coefficient of the SEMG frequency of the medial rectus muscle (MRM) bioelectric
activity to the lateral rectus muscle (LRM) in patients with esotropia and the frequency ratio of the

SEMG bioelectric activity of the LRM to the MRM at the exotropia (Kv). It was found that if the ratio coefficient of
the frequency of the SEMG (Kv) was 1,9 + 0,3 — the deviation angle decreased and if the ratio coefficient of the
SEMG frequency was Kv =1,42 +0,04,( p = 0,0009) — no changes of deviation was observed.



Conclusions
If the ratio of the SEMG frequency is more than 1,5, this is an indication for conducting electrostimulation and
achievement of the deviation angle decrease.

S017
Verification of splicing alteration caused by a novel SLC4A11 intronic mutation using an autologous induced
pluripotent stem cell-derived corneal endothelial-like cell model

K. BREJCHOVA®, L. DUDAKOVA?, P. SKALICKA™2, V. VACHOVA’, R. DOBROVOLNY?, P. LISKOVA*2

IFIRST FACULTY OF MEDICINE- CHARLES UNIVERSITY AND GENERAL UNIVERSITY HOSPITAL IN PRAGUE,
RESEARCH UNIT FOR RARE DISEASES- DEPARTMENT OF PEDIATRICS AND ADOLESCENT MEDICINE, PRAGUE,
CZECH REPUBLIC

2FIRST FACULTY OF MEDICINE- CHARLES UNIVERSITY AND GENERAL UNIVERSITY HOSPITAL IN PRAGUE,
DEPARTMENT OF OPHTHALMOLOGY, PRAGUE, CZECH REPUBLIC

Purpose
To develop an autologous induced pluripotent stem cell-derived (iPSCs) corneal endothelial-like cell model (CEC) in
order to evaluate the effect of intronic SLC4A11 variants on pre mRNA splicing.

Methods

Ophthalmic examination was performed in the proband with congenital hereditary endothelial dystrophy, three
unaffected siblings and parents. Direct sequencing of the SLC4A11 coding region was performed. Peripheral blood
mononuclear cells isolated from the father of the proband were reprogrammed using the Sendai-virus delivery
system. Differentiation into CECs was achieved by modifying a previously published two step protocol originally
used for human embryonic stem cells. iPSC cells were cultured for 48 hours in dual Smad medium containing
inhibitors Noggin and SB431542 followed by cultivation in a medium enriched by B27 supplement, platelet derived
growth factor-BB and Dkk-2 for 8 days. cDNA was reverse transcribed from total RNA extracted from CECs. PCR
using primers spanning exons 15-17 was performed and the product was Sanger sequenced.

Results

The proband was a compound heterozygote for a novel variant ¢.2240+5G>A evaluated in silico as potentially
affecting splicing, and a previously reported mutation c.625C>T. Segregation analysis revealed that c.2240+5G>A
was inherited from the father. iPSC derived CECs expressed SLC4A11, and stained positive for corneal endothelial
markers ZO-1, N-Cadherin and CD166. Transcript analysis confirmed aberrant splicing of SLC4A11 with an insertion
of six nucleotides leading to a premature stop codon (p.Thr747%).

Conclusions
iPSC derived CECs represent a useful model in the assessment of functional effect of intronic SLC4A11 mutations.
Supported by GACR 17-12355S and UNCE 204064.

2961
What'’s new in ocular anterior dysgenesis imaging?

D. BREMOND-GIGNAC?!
IHépital Universitaire Necker Enfants Malades, Pediatric Ophthalmology, Paris, France

Summary
The classification system of congenital corneal opacification is best described as kerato-irido-lenticular dysgenesis
and other secondary causes including infection, iatrogenic, developmental anomalies of the iridotrabecular system



or lens or both, and developmental anomalies of the adnexal. The appropriate classification may help determine
prognosis of any surgical intervention. Peters’ anomaly is too imprecise and this term has to be better defined.
New imaging systems completely changed the approach of Ocular Anterior Dysgenesis. Genotype/phenotype
correlation is enhanced by anterior segment imaging (OCT or high-frequency ultrasound) or histology or both.
Practical cases will be described for a better understanding of these rare anterior segment diseases leading to a
better surgical management.
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S007
Effects of a hydrocortisone plus sodium hyaluronate solution on wound healing and inflammatory biomarkers in
corneal epithelial cells

C. BUCOLO?, F. LAZZARA?, A. FIDILIOY, C.B.M. PLATANIAY, G. ZASA?, F. DRAGO?
LUNIVERSITY OF CATANIA, BIOMEDICAL AND BIOTECHNOLOGICAL SCIENCES, CATANIA, ITALY
2ALFA-INTES, REGULATORY AFFAIRS, CASORIA, ITALY

Purpose
To evaluate the effects on wound healing and inflammation of hydrocortisone plus sodium hyaluronate solution on
rabbit corneal epithelial cells.



Methods

SIRC cells were obtained from ATCC® and were cultured in EMEM plus with 10% of FBS and incubated at 37°Cin 5%
CO2. Scratch-wound assay and hyperosmotic stress model were used to assess the effects of a solution containing
a low concentration of hydrocortisone (0.001%) and sodium hyaluronate (0.2%) on wound closure and
inflammatory process, respectively. Forty-eight hours after wounding, the percentage of wound closure by SIRCs in
response to treatment was compared to control at TO, images were obtained and the mean area was determined
using an image analysis system (Image J Software). In a separate set of cells, SIRC cultured in iso-osmolar medium
(300 mOsm/L) were switched to hyperosmotic media (450 mOsm/L), with or without incubation with the
hydrocortisone/sodium hyaluronate solution and the release of inflammatory biomarkers (TNF-a, IL-1B and IL-8)
was evaluated by ELISA.

Results

Hydrocortisone/sodium hyaluronate solution significantly (p<0.05) enhances the re-epithelialization of SIRC
scratched. Hyperosmolar media significantly (p<0.05) stimulated protein expression of pro-inflammatory
biomarkers such as TNF-q, IL-1B and IL-8. Treatment with hydrocortisone/sodium hyaluronate significantly
(p<0.05) reduced the expression of these biomarkers in corneal cells.

Conclusions

Altogether these data suggest that 0.001% hydrocortisone+0.2% sodium hyaluronate has a relevant anti-
inflammatory effect on corneal epithelial cells exposed to the hyperosmolar stress and improve re-epithelialization
of corneal wound.

S043
Effect of a new opthalmic hydrocortisone and sodium hyaluronate formulation on two experimental dry eye
models

C. BUCOLOQ?Y, F. LAZZARA?, A. FIDILIO?, C.B.M. PLATANIAY, A.R. BLANCO?, F. DRAGO*
1UNIVERSITY OF CATANIA, BIOMEDICAL AND BIOTECHNOLOGICAL SCIENCES, CATANIA, ITALY
2ALFA-INTES, MEDICAL DIVISION, CASORIA, ITALY

Purpose
To evaluate the efficacy of a new hydrocortisone and sodium hyaluronate eye drops (Idroflog® Alfa Intes) in two
rabbit models of dry eye.

Methods

Dry eye was induced in rabbit by topical administration of atropine sulfate or by concanavalin A (ConA), an
inflammation-mediated dry eye paradigm. Animals in both models were treated with low dose of hydrocortisone
(0.001% w/v) plus sodium hyaluronate (0.2% w/v) (Idroflog®) or with vehicle. All experiments were carried out
according to the ARVO (Association for Research in Vision and Ophthalmology) guidelines on the use of animals in
research. Tear levels of TNF-a, IL-8 and MMP-9 were assessed by ELISA. Tear volume was evaluated by the
Schirmer test. TBUT was determined after instillation of sodium fluorescein.

Results

Topical treatment with Idroflog® significantly reduced the tear levels of TNF-a(p<0.05) and IL-8 (p<0.01) vs. vehicle
in ConA dry-eye model. No statistical differences were observed between groups (CTR vs. treated) in terms of
MMP-9. Moreover IdroflogOsignificantly (p<0.05) maintain the tear volume and tear integrity measured by
Schirmer test and TBUT in both paradigms.

Conclusions
In conclusion, the present data demonstrate that, due to the presence of 0.001% hydrocortisone, the new
ophthalmic solution Idroflog® is effective to counteract the inflammation in an inflammation-mediated dry eye



model,and thanks to the combination with sodium hyaluronate, it is able to maintain the physiological tear volume
level as well as tear integrity.

S033
Ocular pharmacokinetics profile of different hydrocortisone ophthalmic formulations

C. BUCOLO?, S. SALOMONE?, C. PIAZZA?, A.R. BLANCO?, F. DRAGO*

1UNIVERSITY OF CATANIA, BIOMEDICAL AND BIOTECHNOLOGICAL SCIENCES, CATANIA, ITALY
2UNIFARM, ANALYTICAL CHEMISTRY, CATANIA, ITALY

3ALFA-INTES, MEDICAL DIVISION, CASORIA, ITALY

Purpose
To evaluate the ocular pharmacokinetics profile of different eye drops based on hydrocortisone plus sodium
hyaluronate (0.2%) in rabbit eye.

Methods

Four formulations containing hydrocortisone (FA=0.001%, FB=0.003%, FC=0.005% and FD=0.33%) were topically
administered in the conjunctival sac 4 times every 2 hours. Aqueous humor samples were collected after 15, 30, 60
and 90 minutes from the last instillation and hydrocortisone detected by LC-MS/MS. All experiments were carried
out according to the ARVO (Association for Research in Vision and Ophthalmology) guidelines on the use of
animals in research.

Results

No levels at any time of hydrocortisone were detected in the aqueous humor in the group treated with the
formulation containing the lowest concentration of drug (0.001%). On the contrary, the aqueous humor samples
obtained by the other groups (0.003%, 0.005% and 0.33%) showed a remarkable amount of drug (Cmax ng/ml =
10.6, 24.0 and 69.1, respectively; Tmax min. = 30, 60 and 30, respectively; AUC0-90 ngxmin/ml = 535, 1526 and
4510, respectively).

Conclusions

The present findings showed the ocular PK profile of four ophthalmic formulations containing different
concentrations of hydrocortisone. As regards the formulations FB (0.003% hydrocortisone), FC (0.005%
hydrocortisone) and FD (0.33% hydrocortisone) the data demonstrated that the drug crossed the corneal barrier
and that the bioavailability of the drug in the aqueous is dose-dependent. No levels of hydrocortisone were
detected in the aqueous after topical administration of formulation A containing 0.001% of drug, suggesting that at
this low concentration the molecule did not cross the corneal barrier, staying in the ocular surface to carry out its
anti-inflammatory effect.

T113
EYS606 for the Treatment of Non-Infectious Uveitis (NIU)

R. BUGGAGE?
1EYEVENSYS, CLINICAL DEVELOPMENT AND MEDICAL AFFAIRS, PARIS, FRANCE

Purpose

Tumor necrosis factor-alpha (TNF-a) is an effective target for the treatment of NIU. While uveitis models
demonstrate the efficacy of intravitreal TNF-a inhibition, the benefit in patients remains unclear. Eyevensys is
developing non-viral gene therapies utilizing a proprietary electrotransfection system to deliver plasmids to the
ciliary muscle allowing sustained therapeutic protein expression in the eye. EYS606, our lead product, encodes a



recombinant fusion anti-TNF-a protein linking the TNF-a p55 receptor 1 to the human IgG1 Fc domain. We present
the first-in-human study of EYS606 in patients with NIU.

Methods

EYS606-CT1 is a 24-week multicenter, open-label, phase I/Il study investigating the safety and tolerability
EYS606. In Part 1, end stage NIU patients are assigned to treatment with escalating EYS606 doses. In Part 2,
patients with less severe, active NIU will receive the maximally tolerated EYS606 dose. The primary endpoint is
adverse events with longer term safety and clinical activity assessed as secondary endpoints. EYS606 protein in
the aqueous humor will be analysed as a potential efficacy biomarker.

Results

The study is enrolling in the United Kingdom and France. To date, 4 patients have been treated with

EYS606. Reported adverse events include headache, eye pain, keratitis, foreign body sensation, subconjunctival
hemorrhage, vitreous floaters and corneal abrasion. An update including enrollment, demographics, preliminary
safety and efficacy results will be presented.

Conclusions

EYS606 is the first gene therapy for the treatment of NIU inducing sustained intraocular expression of a
potent TNF-a inhibitor. The EYS606-CT1 study will further clarify the risks, potential benefits and duration of
sustained therapeutic protein expression in the eye resulting from treatment with EYS606.

S097
Prevention of glutamate-induced retinal ganglion cell death by UCCB01-144 treatment

G. BULLI*?, R. VOHRAY, D.M. SKYTT?, K. STROMGAARD?, M. KOLKO*3

1UNIVERSITY OF COPENHAGEN, DEPARTMENT OF DRUG DESIGN AND PHARMACOLOGY, COPENHAGEN, DENMARK
2UNIVERSITY OF TRIESTE, DEPARTMENT OF LIFE SCIENCES, TRIESTE, DENMARK

3COPENHAGEN UNIVERSITY HOSPITAL RIGSHOSPITALET-GLOSTRUP, DEPARTMENT OF OPTHALMOLOGY,
COPENHAGEN, DENMARK

Purpose

Glutamate excitotoxicity, through the NMDA receptor, causes neuronal cell death in both neurodegenerative
diseases in brain and reti. Recently, the administration of the UCCB01-144, a dimeric inhibitor of the PSD-95, has
undergone clinical trial for prevention of neuronal cell death in patients with stroke and has shown promising
effects. Thus, we aimed to test whether UCCB01-144 protects retinal ganglion cells (RGCs) from glutamate-induced
cell death.

Methods

RGCs were exposed to 1 mM of L-glutamate to ensure toxicity. Afterwards, cells were exposed to 3 or 30 uM of
UCCBO01-144 for 24 hours. The experiments were performed with and without 6 mM of glucose in the media.
Survival was assessed by the commercially available viability assays, MTT and LDH.

Results

Neither 3 nor 30 uM of UCCB01-144 were toxic for the RGCs. On an average glutamate exposure reduced RGC
survival by 17 %. The presence of 3 uM UCCB01-144 reduced RGC death (90.73 % survival), while 30 uM UCCBO1-
144 enhanced cell survival in cultures exposed to glutamate (105.9%).

Conclusions

The present study reveals that the dimeric inhibitor of the PSD-95, UCCB01-144, has a neuroprotective effect on
glutamate induced RGC death. Hence, UCCB01-144 administration may be a potential new strategy to sustain
RGCs, ultimately preventing visual disability as a consequent of RGC death.



*Both authors contributed equally

F123
Ocular manifestations in S77T transthyretin-related familial amyloid polyneuropathy

R. BUNOD?, C. CAUQUIL?, H. BOURENANE?, C. ADAM?, E. BARREAU?, M. LABETOULLE?, D. ADAMS?, A. ROUSSEAU*
ICHU DU KREMLIN BICETRE, OPHTALMOLOGY, LE KREMLIN-BICETRE, FRANCE

2CHU DU KREMLIN BICETRE, NEUROLOGY, LE KREMLIN-BICETRE, FRANCE

3CHU DU KREMLIN BICETRE, PATHOLOGY, LE KREMLIN-BICETRE, FRANCE

Purpose

Transthyretin-related familial amyloid polyneuropathies (TTR-FAP) are associated with ocular manifestations
including dry eye, anterior chamber and vitreous amyloid deposits, secondary glaucoma and retinal angiopathy,
which have been extensively described for V30M mutation. S77T is the second most frequent mutation in France
and is associated with a severe neurologic and cardiac phenotype. However, ocular manifestations of this form of
TTR-FAP have been scarcely described.

Methods

This monocentric observational study was conducted at the french national reference center for TTR-FAP.
Genetically confirmed S77T-TTR-FAP patients had a standardized neurologic and ophthalmologic

evaluation. Sensorimotor polyneuropathy was staged using the Polyneuropathy Disability (PND) score.
Ophthalmological examination included best corrected visual acuity, Schirmer test, intraocular pressure, slit lamp
photographs, fundus examination.

Results

Eighteen S77T-TTR-FAP patients (11 males, 7 females), aged 31-71 years, (mean 58.2+11.1 years), originating from
France, were included. None of them presented with anterior chamber/vitreous amyloid deposits nor secondary
glaucoma. Conjunctival lymphangiectasia were present in both eyes in 9 patients (50%) and associated with a more
severe neurologic disease (PND = 2.5+1.0 vs 1.2+1.2; p<0.05). Retinal ischemic amyloid angiopathy was found in
one patient. Dry eye was found in one third of patients.

Conclusions

Our results suggest that anterior chamber deposits, secondary glaucoma and vitreous deposits do not occur in
S77T-TTR-FAP. Conjunctival lymphangiectasia occur in patients with severe neurologic disease and were not
described in TTR-FAP associated with other TTR mutations, suggesting a genotype-phenotype correlation in TTR-
FAP ocular manifestations, with conjunctival lymphangiectasia being a specific feature of S77T-TTR-FAP.

F096
Accomadative convergence pupillary eye system and psychological status of healthy school aged children

N. BUSHUYEVA?, N. PASECHNIKOVA?, D. SHAKIRY, O. USHAN?
IFILATOV INSTITUTE OF EYE DISEASES, LABORATORY OF BINOCULAR VISION DISORDERS, ODESSA, UKRAINE

Purpose
To estimate the functional state of the accomodative-convergence-pupillary system of the eye and psychomotor
status of healthy school children.



Methods

Visual acuity at the distance and near, autorefractometry, accommodative reserves by Dashevsky method,
Haidinger test (maculotest), binocular vision test, stereovision test, computer pupillography: pupil fluctuations
number per 30 sec, presence of anisocoria, speed of pupil narrowing, time of pupil area renewal.

Psychological tests: kinematometric test, sensomotor reactions, reaction on the moving object, critical frequency
of light flashings, tepping-test (speed of right and left hand movement).

Results
Weak type of nervous system, choleric, makes 64.8% of children (quick learning and quick tiredness).

Middle type of nervous system, normosthenic, makes 29.6%.
Strong type of nervous system, melancholic, makes 5.6% (long learning, low tiredness).
Children were divided into 2 groups according to accommodative reserves (AR):

1st group consists of 31 children with mean AR 4.7+1.9 D. There were weak type 64%, middle type 28.9%, and
strong type 6.1%.

2nd group consists of 10 children with mean AR 1.36+0.72 D (between groups P = 0.0001). There were weak type
50%, middle type 40%, and strong type 10%.

Conclusions

The biggest part of healthy children has normal reserves of accommodation (75.6%) and weak type of the nervous
system (64.8%). Groups of healthy children with the normal visual acuity with high and low RA differ on the state
of visual and psychomotor functions. In a group with high RA stereovision is higher, indices of psychomotor
functions are better; the nervous system is stronger. The renewal of pupils after accommodation is considerably
longer in a group with high RA.
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Ocular surface disease and dessicating stress
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A. LOPEZ-MIGUEL?
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Summary

Dry Eye (DE) is the ocular surface disease most importantly affected by a prolonged exposure to adverse
environmental conditions, both outdoor (climate-related conditions) and indoor (controlled environmental
conditions). The 3 environmental factors with the highest impact are high temperature, low humidity, and air flow.
These factors negatively affect the ocular surface of not only DE patients, but also contact lens wearers and even
healthy subjects.

The influence of adverse environment has been successfully used to develop experimental models (in vitro, ex vivo,
and in vivo) of DE, fundamental to unravel DE physiopathology and to help to test new therapies.

Accordingly, controlled-environment equipment (laboratories, chambers or special goggles) is used to study the
influence of environmental variables (i.e. temperature, humidity, air flow, barometric pressure) on human DE, to
discover new biomarkers of this disease, and to perform clinical trials that can show efficacy of potential therapies



under the adverse desiccating environmental stress in which people spend a considerable amount of time. This
approach will hopefully help to develop more successful clinical trials in DE disease.
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Effect of laser-assisted subepithelial keratectomy with mitomycin C on corneal optical density measured with
confocal microscopy
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Purpose

To study the changes on corneal optical density with confocal microscopy using the Heidelberg Retina Tomograph
Il in combination with the Rostock Cornea Module (HRTII/RCM) in eyes treated with laser-assisted subepithelial
keratectomy (LASEK) with intraoperative mitomycin C (MMC) to correct myopia

Methods

We performed a prospective study of 14 consecutive myopic eyes that underwent surface ablation with the
adjuvant use of MMC and a control group of 14 non-treated eyes. Optical density was measured using the images
provided by the confocal microscopy (HRTII/RCM) 3 months, 15 months and 3 years after surgery; and compared
with controls. For the analysis, we selected the first image under the epithelium in each group and to obtain the
mean reflectivity we used the histogram of the Image J software. The values were obtained in a gray scale,
between 0 (black) and 255 (white).

Results

The mean values of optical density for the LASEK group were 81,74+9,7; 78,64+11,73 and 73,56+18,7 for 3 months,
15 months and 3 years respectively, and 61,80%8,21 in controls. We found a statistically higher optical density 3
months after LASEK with MMC compared to controls (p=0,01). On the contrary, no differences were found when
comparing the control group and 15 months (p=0,063) and 3 years (p=0,15) post-op.

Conclusions

Our study suggests that after LASEK with MMC the anterior corneal stroma has higher optical density than controls
which can be related to mild and subclinical haze, but seems to return to normal values 15 months post-op and
remains stable until 3 years after surgery.
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Corneal Sub basal nerve plexus 10 years after LASIK

P. CANADAS SUAREZY, R. ARANDAZ, A. RODERO?, M. GARCIA -GONZALEZ*

1UNIVERSITY OF VALLADOLID,

INSTITUTO DE OFTALMOBIOLOGIA APLICADA I0BA. DEPARTAMENTO DE FiSICA TEORICA- ATOMICA Y OPTICA,
VALLADOLID, SPAIN

2NOVOVISION, OPTOMETRY, MADRID, SPAIN

3NOVOVISION MADRID, OPTOMETRY, MADRID, SPAIN

“NOVOVISION MADRID, OPTHALMOLOGY, OPTHALMOLOGY, SPAIN




Purpose

In LASIK, the flap created with a microkeratome cuts the sub-basal nerve fiber bundles and the superficial stromal
nerves, although nerves that run through the hinge are spared. This disruption is thought to contribute to dry eye
and alterations in the tear film after these procedures.

Methods

We analyzed the nerve morphology (number of nerves, density of nerves, density of nerve branches) and the
density of dendritic cells from the confocal images obtained with the Heidelberg Retina Tomograph Il (HRTII). The
number of nerves (n/ image) and the density of nerves (um/mm2) were measured using the plugin NeuronJ from
the Image) software, which allows semi-automated tracing of nerve fibers and provides quantification. Nerve
branches and dendritic cells, were manually counted and the density calculated (n/mm?2).

Results

In this study were included 47 eyes divided in two groups. One group of 20 eyes without refractive surgery and
other group with 27 eyes that underwent LASIK at least 10 years before. We didn’t found statistically differences in
the density of nerves, density of dendritic cells and nerve branches between groups.

Conclusions

In summary, the corneal nerves that are lost during LASIK slowly regenerate, and appear to return to preoperative
densities by 10 years after LASIK surgery. The return is characterized by variations in the regeneration rate, with a
decrease in number during the early post operatory.

S039
Failure to validate the fluorescein breakup patterns classification in an italian sample of dry eye patients
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Purpose

A recent Japanese research on Dry Eye patients proposed 5 different fluorescein break-up patterns(FBUPs),related
to different pathophysiologies.The aim of our cross-sectional study was to test the FBUPs classification in an Italian
sample of Dry Eye patients

Methods

We included 210 eyes of 105 Dry Eye patients diagnosed on the basis of the TFOS DEWS I
recommendations.Exclusion criteria were eyelid disorders, history of ocular surgery, ocular surface co-morbidities
and Meibomian Gland Dysfunction.Each patient underwent an examination including accurate anamnesis,
standardized assessment of symptoms, ocular surface inspection, FBUPs classification (strictly based on the
methodology described by Yokoi N and colleagues),FBUT, corneal and conjunctival staining, and Schirmer test
without anesthesia. FBUPs’ inter-observer and inter-visit reproducibility and relationship between FBUPs and
clinical manifestations were investigated

Results

FBUPs showed almost perfect inter-observer agreement and inter-visit reproducibility. We classified 102 eyes
(48%) into spot break, 70 eyes (33%) into line break, 30 eyes (14%) into dimple break, and 8 eyes (4%) into random
break. No eyes were classified into area break. BUPs showed poor agreement between the right and the left eye of
the same patient.Ocular Surface Disease Index, symptoms Visual Analogue Scales, FBUT, corneal and conjunctival
staining and Schirmer test showed no significant BUPs-related differences



Conclusions

We failed in validating this FBUPs classification in our sample of dry eye patients.Differences between our results
and those reported by Yokoi N and colleagues might be due to several factors, including ethnicity, diagnostic dry
eye criteria, and sampling and procedural errors. However, although its intriguing rationale, this BUPs classification
doesn’t seem to be ready for use in clinical practice
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Clinical signs in dry eye: a multicentric cross-sectional study
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Purpose

Several clinical signs of Dry Eye may be evaluated by minimally invasive and most accessible methods. However
their clinical utility is limited by lack of knowledge of their diagnostic value and by poor association with symptoms.
The aim of this exploratory research was to investigate low-tech clinical signs profiles in Dry Eye patients.

Methods

We performed a multicentric cross-sectional study, collecting clinical data from patients with Dry Eye who
underwent eye examination in 26 Italian Ocular Surface Second-level Referral Centers between July 2017 and
October 2017. Collected data included systemic co-morbidities and treatments, ocular therapies, ocular surface
symptoms and signs. We assessed and graded 19 eyelid, 29 conjunctival, 28 corneal, and 12 tear film
abnormalities.

Results

We included 707 eyes of 397 patients.The most frequent systemic co-morbidities were cardiovascular (45.4%)
diseases;P<0.01, Chi-Square test. 16.5% of our patients were taking 5 systemic drugs or more. 72.4% of patients
were using topical therapies (artificial tears in 83.2% of cases).Burning and foreign body sensation were the most
frequently reported symptoms (54.8% and 47.6%, respectively; P<0.001).The most frequent eyelid abnormalities
were hyperemia (72.3%) and bridge vessels across the margin (66.2%),in each case P<0.01.The most frequent
conjunctival abnormalities were nasal staining (46.2%) and conjunctivochalasis (43%);in each case P<0.01.The most
frequent corneal abnormality was inferior staining (38.8%; P<0.001). The most frequent tear film abnormalities
were reduced break-up time (71.3%) and reduced tear menisci (63.2%).Cluster analysis based on clinical signs
allowed us to identify homogeneous groups of patients.

Conclusions
Low-tech examination of Dry Eye patients can provide several important information and it allowed us to identify
clusters of patients.
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Purpose
This study aims to investigate the relationship between the retina and grey and white matter integrity in the brain,
in early Alzheimer’s disease (AD).

Methods

Seventeen AD patients (mean age = 66.5 + 6.6 years) and 23 healthy controls (63.4 + 7.5 years) were recruited. We
combined optical coherence tomography (OCT), structural magnetic resonance imaging (MRI) and diffusion tensor
imaging (DTI) — to assess the association between individual retinal layers and both grey and white matter
dysfunction in early AD. Macular retinal layers were segmented, and thickness measurements were obtained from
individual layers. Moreover, average thicknesses were computed for the primary visual area (V1). DTl images were
analyzed with a data-driven approach to evaluate whole-brain diffusion metrics, using tract-based spatial statistics.
Diffusion metrics, such as fractional anisotropy (FA), are sensitive markers for white matter integrity. Multivariate
and partial correlation analyses evaluating the association between individual retinal layers, thickness,diffusion
metrics and V1 cortical thickness were performed, controlling for age.

Results

We found that axial diffusivity was significantly reduced in AD (p=0.004) while in the retina only a marginally
significant difference was found for the OPL (p = 0.057) A significant correlation (p<0.035) was found between
inner plexiform layer (IPL) thickness and cortical thickness in V1, in AD. Furthermore, a positive association was
found in the AD the group between fractional anisotropy and inner nuclear layer thickness (p<0.05 corrected for
multiple comparisons by controlling family-wise error rate).

Conclusions
Our findings suggest inner retinal atrophy reflects brain integrity and structural connectivity in early Alzheimer’s
disease. Moreover, layer-specific changes might reflect different disease mechanisms in AD.

1235
Retinal Imaging — a Window into Brain Mechanisms

M. CASTELO-BRANCO?
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Summary

The retina is increasingly being recognized as a window to brain neurodevelopment, ageing and degeneration. This
non-invasive window to vascular and neural function has shown promise to modify disease diagnosis, follow-up
and management. Here we review imaging evidence reflecting critical interactions between ageing, systemic
disorders (diabetes) and neurodegenerative diseases. We will also address neural and vascular compartments and
their critical interfaces, blood-retinal and blood-brain barriers. It remains to be clarified how brain
neuroinflammation and amyloid deposition can be mirrored by surrogate markers at the level of the retina. We
also address the intriguing link with diabetes as a systemic disease where all these factors are important in relation
to barrier function and neurodegeneration associated with normal/pathological ageing. The association between
abnormal retina and brain development will also be discussed, in relation to imaging approaches using the retina
as a window into the brain.
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Outcomes of patients with conjunctival squamous cell carcinoma treated with proton beam therapy
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Pattern electroretinogram steady-steate in dyslexis and normal readers
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Purpose

Dyslexia is a condition characterized by impairment of reading skills in subjects without alteration of visual acuity
and with normal intelligence. The etiology of dyslexia is still under discussion even if an alteration of the
magnocellular pathway in particular of the magnocellular-dorsal pathway (M-D). This deficit would seem to be
confirmed by recording of pattern evoked visual potential (PVEP) and frequency doubling illusion visual field test
(FDT). We studied a group of dyslexic patients using pattern electroretinogram steady-state (PERG-SS) to evaluate
the presence of a deficit also in M-Y retinal ganglion cells.

Methods

Fifteen subjents with dyslexia (10 females and 5 males) mean age 28.7 + 5.9 yrs and 15 non-dyslexic subjects (8
females and 7 males) with mean age 27.8 + 4.1 yrs were enrolled in the study. All partecipants had normal
binocular vision with random-dot stereopsis and absence of retinal and optic nerve diseases. The PERG-SS
stimulus,similar to the one used in the FDT,was first presented as a full-screen black-and-white vertical bar pattern
with contrast: 20%; spatial frequency: 0.3 cycles per degree/cpd; temporal frequency: 15 Hz.The number of
samples acquired were mediated and processed with Discrete Fourier Transform (DFT).

Results
We found a significant decrease in the amplitude of the wave of the second harmonic of PERG-SS in dyslexic
readers when compared to the non-dyslexic subjects (0.600+ 0.121 pV vs 1.250 + 0.297 pV; p=0.0001)

Conclusions

Our study demonstrates an abnormal activity of M-Y retinal ganglion cells in dyslexic adult readers, thus confirming
the involvement of M-pathway in the clinical expression of this learning disability. Further studies are needed to
determine if the damage of M-Y retinal ganglion cells is primary or secondary to damage of the M-D pathway in
the lateral geniculate nucleus.
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Purpose

The bright light exposure (BLE) model is commonly used to model photoreceptor degeneration associated with the
dry form of age-related macular degeneration. Retinal degeneration is induced by exposing rodents to bright light
(2,500 — 10,000 lux). Previous studies have shown that 7.5 months-old mice have thinner retinas than 3.5 months-
old mice and that BLE caused a significantly exacerbated phenotype of retinal degeneration in aged vs. young mice.
The purpose of this study was to determine whether exposure to light or age is the primary determinant of
reduced photoreceptor viability in the BLE model.

Methods

Control mice (3.5 months of age, n = 15) were housed under regular light conditions in a 12/12h light/dark cycle,
while another age-matched cohort was kept in complete darkness from birth until used in the experiment. Both
cohorts were exposed to BLE (10,000 lux) for 16 hr. The functional response of retinal cells was evaluated using
flash electroretinography (fERG) and total retinal thickness was measured using spectral-domain optical coherence
tomography (SD-OCT) the day prior to BLE and 7 days after BLE. Mice were euthanized on day 7, eyes enucleated,
embedded into paraffin and sectioned. Retinal sections were stained in hematoxylin and eosin (H&E) for
histological assessment.

Results

No statistically significant differences were observed in retinal thickness (Control 0.126 + 0.013 mm vs. Bred in
darkness 0.129 + 0.020 mm, n = 15, P > 0.05) as quantified by SD-OCT. Furthermore, there were no differences
between functional fERG parameters at baseline and after BLE between young mice bred in darkness and control
mice.

Conclusions
Our data suggest that standard light conditions do not cause retinal degeneration and do not affect photoreceptor
sensitivity to BLE in young mice. A similar study with 7.5 months-old mice is currently underway.
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Purpose

The rate of unknown glaucoma is around 50% in the general population.The purpose of our study was to estimate
the prevalence of unknown cases of ocular hypertension, pre-perimetric glaucoma and glaucoma in patients
consulting for refractive disorder in France.

Methods

This was an observational, retrospective and monocentric study conducted between June 2015 and June 2017 in
France.The identification of unknown ocular hypertension or glaucoma was defined by the discovery of ocular
hypertension and/or suspicious papilla followed by a visual field assessment with Octopus® field analyser and
structural assessment by Optical Coherence Tomography.Glaucoma was defined as the association of a



glaucomatous papilla and 2 successive pathological visual fields.Pre-perimetric glaucoma was defined as the
association of a glaucomatous papilla and a normal visual field.

Results

66068 patients consulted for a refractive visual assessment during the study period,189 had at least an unknown
diagnosis among ocular hypertension, pre-perimetric glaucoma or glaucoma.The number of unknown cases was
177 ocular hypertension, 51 pre-perimetric glaucoma and 33 glaucoma, representing a prevalence of unknown
cases of 2.7, 0.8 and 0.5 per 1000 consultants, respectively.Patients in glaucoma group were significantly older
than those in isolated hypertension group and pre-perimetric glaucoma group (65 years (53-69) vs.52 years (43-61)
and 53 years (37-62), respectively, p = 0.0003).Glaucoma patients were diagnosed at a moderate stage as the
median Mean Defect was 7.2 (5-10.5) dB.

Conclusions

The prevalence of unknown cases of glaucoma was lower in our study compared to population studies that focus
on older subjects from the general population.Our study highlights the importance of glaucoma screening as early
as 40 years or even earlier for pre-perimetric glaucoma screening.
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Purpose
To investigate the changes of macular thickness and visual acuity in patients undergoing internal limiting
membrane(ILM) peeling in eyes with idiopathic epiretinal membrane(ERM).

Methods

A retrospective analysis of 35 eyes of 35 patients who were diagnosed with idiopathic ERM and received pars plana
vitrectomy, membrane peeling and ILM peeling from March 2015 to March 2017 was performed. The results
consisted of the measurements of best corrected visual acuity (BCVA, logMAR), central macular thickness (CMT),
and macular volume (MV), which were taken before surgery and 1 month, 6 months, and 12 months after surgery.
We investigated the recurrence rate of ERM and the occurrence of macular edema.

Results

The mean age of the patients was 64.20+6.60 years old, and 11 patients were male and 24 patients were female. 5
pseudophakic eyes of 35 eyes underwent only ERM surgery and 30 phakic eyes underwent simultaneous ERM and
cataract surgery. The mean follow-up period was 17.80+8.41 months. The BCVA (logMAR) was 0.38 before surgery
and 0.27,0.20,0.13,0.10 at postoperative 1,3,6,12 months, respectively, and a statistically significant improvement
after 1 month(P<0.05). The CMT was 468.54um before surgery and 433.74,393.83,376.09um at postoperative
1,6,12 months, respectively. The MV was 10.86mm3 before surgery, 10.04,9.36,9.12mm3 at postoperative 1,6,12
months, respectively. Both CMT and MV were statistically significantly improved compared with preoperative
values(P<0.001). There was no recurrence of ERM during the follow-up period of 12 months or more. Macular
edema which improved within 6 months occurred in 2 eyes.

Conclusions



We confirmed the improvement of visual acuity and reduction of macular thickness after ILM peeling in eyes of
idiopathic ERM. And, ILM peeling is thought to be an effective surgical method for lowering the recurrence rate of
ERM.
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Ganglion cell layer complex measurement in the evaluation of an optic chiasm compression

S. CHARPENTIER?, J.R. FENOLLAND?, D. SENDON?, A. THOMAS LAVAUD?, T. MANCHART, J.P. RENARD?, C. GARCIA?,
M. DOLZ%, L. BORDIER?, J.M. GIRAUD?
*HOSPITAL D'INSTRUCTION DES ARMEES BEGIN, 94, SAINT MANDE, FRANCE

Purpose

To assess the macular ganglion cell layer complex analysis (GCA), on current practice, in the detection of visual
pathway involvement by a pituitary tumor compression, compared to Goldmann visual field and retinal nerve fiber
layer (RNFL).

Methods

This unicentric prospective and observational study included consecutively 56 eyes of 28 patients with pituitary
adenoma (17 were already operated and 11 non operated). All patients underwent Goldmann Visual Field,
Humphrey Visual Field (CVH 24-2) by HFA II-i (Carl Zeiss Meditec Inc.), RNFL thickness measurement and GCA
measurement by CirrusTM HD-OCT (Carl Zeiss Meditec Inc.), wich was the main outcome. Patients were divided
into two groups according to the CVG normality (preperimetric) or not (perimetric).

Results

There were 37 eyes (18 patients) in the preperimetric group and 19 eyes (10 patients) in the perimetric group.
There were no significant difference in age, sex distribution, intraocular pressure, pachymetry and best corrected
visual acuity between the two groups. The prevalence of GCA thinning in the preperimetric group was 28%, and
was earlier and more frequent than the RNFL thinning (19,6%). The mean and the minimum GCA thickness were
thinner in the perimetric group than in the preperimetric group (p <.05), as a witness of the opticals fibers loss
severity. Furthermore, the thickness map showed typical chiasmatic compression pattern with binasal GCA
thinning associated with a bitemporal RNFL thinning.

Conclusions

Thinning of the GCA may be detected before the RNFL thinning and the CVG defect in chiasmatic compression.
GCA analysis may be usefull in the early detection of optic nerve fibers loss in pituitary adenoma assessment, and
may be a part of the surgical decision to prevent visual field deficit.
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Coexistence of diabetic retinopathy and age-related macular degeneration: Epidemiology and management
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Purpose
To investigate the coexistence of diabetic retinopathy (DR) and age-related macular degeneration (AMD) with
regards to epidemiology and treatment.

Methods



Participants in the study were 972 consecutive patients with diabetes mellitus, who were examined in the
specialized department of our clinic during 2015-2017. We recorded demographic data for patients with coexistent
DR and AMD, as well as the therapeutic approach we followed.

Results

The coexistence of DR and AMD is not common. In cases with diabetic macular edema (DME) and dry AMD,
treatment with anti-VEGF agents was shown to retard the progression of AMD, while in cases of neovascular AMD
(nAMD), there was a statistically significant anatomical and functional improvement along with the regression of
DME. Furthermore, in cases of DR and dry AMD coexistence, patients were observed conservatively and when
nAMD was present, patients were treated with anti-VEGF agents.

Conclusions

Since the coexistence of DR and AMD is not common, the investigation of their correlation is interesting. In all
cases of coexistence, there was anatomical and functional improvement or stabilization, following the guidelines of
DR and AMD management accordingl
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Purpose
The purpose of this prospective study was to investigate the potential risk factors associated independently with
central serous retinopathy (CSR) in a Greek population, using multivariate approach.

Methods

Participants in the study were 183 consecutive patients diagnosed with CSR and 183 controls, matched for age. All
participants underwent complete ophthalmological examination and information regarding their
sociodemographic, clinical, medical and ophthalmological history were recorded, so as to assess potential risk
factors for CSR. Univariate and multivariate analysis was performed.

Results

Univariate analysis showed that male sex, high educational status, high income, alcohol consumption, smoking,
hypertension, coronary heart disease, obstructive sleep apnea, autoimmune disorders, H. pylori infection, type A
personality and stress, steroid use, pregnancy and hyperopia were associated with CSR, while myopia was found to
protect from CSR. In multivariate analysis, alcohol consumption, hypertension, coronary heart disease and
autoimmune disorders lost their significance, while the remaining factors were all independently associated with
CSR.

Conclusions
It is important to take into account the various risk factors for CSR, so as to define vulnerable groups and to shed
light into the pathogenesis of the disease.

T047
Fundus autofluorescence changes in diabetic retinopathy
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Purpose
The purpose of this study was to investigate fundus autofluorescence (FAF) changes in patients with diabetic
retinopathy (DR) and compare these findings with color fundus (CF) imaging.

Methods
The purpose of this study was to investigate fundus autofluorescence (FAF) changes in patients with diabetic
retinopathy (DR) and compare these findings with color fundus (CF) imaging.

Results

FAF showed more retinal alterations related to DR than CF imaging. FAF signal intensity was associated with DR
status. In patients with DME, there was significantly lower FAF signal intensity in the parafoveal subfields
compared to patients without DME. The FAF intensity was correlated with retinal thickness in the corresponding
subfields.

Conclusions
FAF in the parafoveal subfields has diagnostic significance and is clinically relevant in DME, while FAF signal
intensity was correlated with DR status and retinal thickness in the corresponding subfields.

3112
OCT angiography can replace fluorescein angiography in clinical practice - Against

I. CHATZIRALLJ*
INational and Kapodistrian University of Athens, 2nd Department of Ophthalmology- Attiko Hospital, Athens,
Greece

Summary

Optical coherence tomography angiography (OCTA) is a non-invasive technique, which can detect blood flow
without the use of dye and has gained interest for the imaging of retinal diseases. However, there are some
limitations of OCTA versus the gold-standard fluorescein angiography(FA) for retinal imaging. Various artifacts
(motion, segmentation, projection artifacts) can occur during OCTA and may affect its interpretation. In addition,
although the technique is quick and easy to be performed, the interpretation seems to be difficult and time-
consuming. Another challenge pertains to the management of OCTA findings. For example, in cases of subclinical
choroidal neovascularization, which is only detected on OCTA without any evidence on OCT, it is really difficult to
decide whether treatment should be initiated or not and when. As a result, since there are no guidelines based on
OCTA large trials, the clinical decision for treatment remains controversial. Finally, the major limitation of OCTA is
the limited field of view, which is concentrated on the macular area, compared to the wide-field FA, showing the
far periphery. Taken as a whole, OCTA cannot replace FA for the time being.

TO61
Comparison of the efficacy of intravitreal Bevacizumab and Dexamethasone implant in patients with macular
edema by branch retinal vein occlusion according to macular perfusion type

C.W. CHO



TWONKWANG MEDICAL CENTER, DEP. OF OPHTHALMOLOGY, IKSAN-SI, SOUTH-KOREA

Purpose

The purpose of this study is to evaluate the difference in treatment efficacy between intravitreal bevacizumab
injection and dexamethasone implant according to macular perfusion type in patients with macular edema due to
branch retinal vein occlusion.

Methods

We analyzed retrospectively the medical records of 104 patients with 104 eyes who had been diagnosed branch
retinal vein occlusion. Patient with macular edema undergone intraocular injection therapy and who were able to
be followed up and further study(Fundus photo, FAG, OCT) for more than 6 months after treatment. We classified
43 eyes of the non-ischemic type and 61 of the ischemic type according to the type of perfusion of the macula
using fluorescein angiography. Intraocular injections were performed with intravitreal anti-VEGF, dexamethasone
implant, and mixed treatment by randomized assignment. We analyzed the changes of BCVA and CMT during the
period at least 6 months after treatment

Results

In non-perfusion type, there were significant difference between the three groups of injection in the change of
CMT and BCVA(P <0.025, p <0.012). In the precision analysis of each group, dexamethasone implant showed a
significant difference in the CMT change compared with the intravitreal anti-VEGF. (p <0.008) And dexamethasone
group has a significant difference compared to the other two groups in the change of BCVA (p <0.005). In the
analysis of the perfusion and non-perfusion treatment effects of dexamethasone implant, the changes in CMT
were 437.20 + 54.84 um, 251.00 * 34.88 um(p <0.030, p <0.018).

Conclusions

Intravitreal dexamethasone implant is considered to be as effective as intravitreal anti-VEGF in BRVO patients with
macular edema. Especially, when the ischemia of the macula is observed, Intravitreal dexamethasone implant is
effective for structure and function of retina.

T074
Histopathologic analysis as a tool for understanding the pathogenetic mechanisms in posterior pole pathologies

E. CHRISTODOULOU?, G. BATSOS? A. GOUSSIA3, E. PARIKAKIS?, M. STEFANIOTOU*

TUNIVERSITY HOSPITAL OF IOANNINA, UNIVERSITY EYE CLINIC, IDANNINA, GREECE
20PHTHALMIATREIO EYE HOSPITAL OF ATHENS, VITREORETINAL DEPARTMENT, ATHENS, GREECE
3MEDICAL SCHOOL- UNIVERSITY OF IOANNINA, DEPARTMENT OF PATHOLOGY, IOANNINA, GREECE

Purpose
To investigate the pathogenetic mechanisms that lead to vitreoretinal interface alterations in various conditions.

Methods

Epiretinal membrane and internal limiting membrane specimens, from 17 eyes of 17 patients were peeled. These
patients had various conditions such as idiopathic epiretinal membrane (iERM- 4 eyes), tractional retinal
detachment (TRD- 4 eyes), diabetic macular oedema (DMO- 2 eyes), vitreous haemorrhage due to proliferative
diabetic retinopathy or branch retinal vein occlusion (PDR- 2 eyes, BRVO- 1 eye), rhegmatogenous retinal
detachment (RRD- 2 eyes) and other vitreoretinal interface pathology such as full thickness macular hole or
vitreomacular traction syndrome (FTMH- 1 eye, VMT- 1 eye). Specimens were examined by light microscopy and
immunochemistry (GFAP, CLA, CD 68).



Results

Epiretinal membranes are identified in light microscopy as cellular membranes whereas in cases of proliferative
disease there are also discrete vascular features and even more numerous cells. Internal limiting membrane
specimens are non cellular but depending on the co-existing condition of the vitreous cavity they may carry various
inflammatory factors or cellular components.

Conclusions

The structural variations among epiretinal membranes in different conditions are related to the inflammatory cells
and agents found in the specimens. Internal limiting membranes obtained from proliferative disease are thicker
compared to those in other conditions. A variety of cells, especially inflammatory ones, are found adhered to the
inner surface of the ILM. The correlation of these results with other clinical findings or markers is essential for
more effective treatment strategies.

T025
Vascular features of surgical macular pathologies in OCT-A imaging

E. CHRISTODOULOU?, G. BATSOS? D. EXARHOPOULOS?, E. PARIKAKIS?, M. STEFANIOTOU*
LUNIVERSITY HOSPITAL OF IOANNINA, UNIVERSITY EYE CLINIC, IOANNINA, GREECE
20OPHTHALMIATREIO EYE HOSPITAL OF ATHENS, VITREORETINAL DEPARTMENT, ATHENS, GREECE

Purpose
To study the features of superficial and deep capillary plexus in cases of idiopathic epiretinal membrane (ERM) and
macular hole, using optical coherence tomography angiography (OCT-A).

Methods

OCT-A (Zeiss) was performed in 21 eyes of 21 patients, with macular pathologies (idiopathic ERMs and macular
holes) 12 women and 9 men. The mean age was 70.6 years £1.6. All patients had a thorough ophthalmic
examination. Best corrected visual acuity (logMAR) was 0.55 +0.30. OCT-A 3x3 and 6x6 analysis of superficial
retinal layer (between ILM and IPL) and deep retinal layer (between IPL and OPL) as well as (en face) OCT were
performed in all eyes. The acquired data of the two plexuses were compared accordingly to those of age-matched
healthy controls.

Results

Tractional forces apply mainly to the superficial capillary plexus. As a result the superficial layer becomes thicker
and the vessels are more tortuous. This effect seems to be diminished after vitrectomy for ERM and ILM peel. The
results are discussed.

Conclusions

Assessing the vascular features of surgical pathologies by OCT-A may serve as an important tool. Firstly, for the
understanding of the extent and depth of foveal capillary architecture distortion, due to tractional forces applied
to the retina, and secondly to measure the extent that this distortion is related to BCVA.

FO59
Retinal layer thinning in Parkinson’s disease: a meta-analysis of optical coherence tomography studies

A. CHRYSOUY, N. JANSONIUS?, T. VAN LAAR?
LUNIVERSITY MEDICAL CENTER GRONINGEN, NEUROLOGY, GRONINGEN, NETHERLANDS- THE
2UNIVERSITY MEDICAL CENTER GRONINGEN, OPHTHALMOLOGY, GRONINGEN, NETHERLANDS- THE



Purpose

Patients with Parkinson’s disease experience visual symptoms, partially originating from retinal changes. Spectral
domain optical coherence tomography (SD-OCT) enables the study of retinal layer thicknesses. Since 2011,
multiple case-control studies have been published, with different outcomes. The aim of this study was to
determine the occurrence and extent of retinal degeneration in Parkinson’s disease by performing a meta-analysis.

Methods

SD-OCT case-control data were collected by performing a search in PubMed and Embase with search terms:
“optical coherence tomography” and “parkinson”, up to December 31, 2017. Studies with fewer than 10 patients
or controls were excluded. We performed a random effects meta-analysis. Heterogeneity was evaluated with 12
statistics; publication bias with Egger regression and Begg’s test.

Results

Out of 66 identified studies, 29 were included, totaling 1636 patients and 1790 controls. A significant thinning of
the peripapillary retinal nerve fiber layer (d = -0.37; 95% confidence interval -0.51 to -0.23) and the combined
ganglion cell layer and inner plexiform layer (d = -0.31; -0.61 to -0.02) was found. The inner nuclear layer and outer
plexiform layer did not show significant changes. Heterogeneity ranged from 3 to 92%; no publication bias was
found.

Conclusions

Parkinson’s patients show significant thinning of the inner retinal layers, which resembles the changes found in
glaucoma and other neurodegenerative diseases like multiple sclerosis and Alzheimer's. Retinal degeneration
seems to be a robust biomarker for neurodegeneration, irrespective of the pathophysiological nature.
Degeneration could be related in Parkinson’s to disease progression, including motor and non-motor symptoms.

FO24
Long term postoperative refractive outcomes of combined cataract and glaucoma surgery

J.K. Chung?
1Konyang University- Kim’s Eye Hospital- Myung-Gok Eye Research Institute, Department of Ophthalmology, Seoul,

South-Korea

Purpose
To compare the long-term postoperative refractive outcomes following phacotrabeculectomy and
phacoemulsification with posterior chamber intraocular lens implantation.

Methods

In this retrospective cross-sectional study, we compared the postoperative refractive outcomes between
uncomplicated phacotrabeculectomy in eyes with concurrent cataract and open angle glaucoma (“combined”
group, 51 eyes) and phacoemulsification alone (“phaco-only” group, 74 eyes). The refractive prediction error (RPE),
mean absolute prediction error (MAE), and median absolute prediction error (MedAE) were compared between
groups. Subgroup analysis based on the preoperative axial length (AL) was performed (medium: >22.0 to < 24.5
mm, medium-long: > 24.5 to < 26.0 mm, and long: > 26.0 mm).

Results

The mean interval between surgery and refraction measurement was 14.70 = 10.80 months (median, 13.0 months)
in the “combined group,” and 4.81 + 4.97 months (median, 2.0 months) in the “phaco-only” group. The
“combined” and “phaco-only” groups showed no statistically significant differences in terms of refractive
outcomes: RPE, -0.05 £+ 0.64 vs. -0.04 + 0.52 (P = 0.905); MAE, 0.46 + 0.44 vs. 0.38 + 0.36 (P = 0.258); MedAE, 0.32



(interquartile range: 0.17, 0.67) vs. 0.28 (interquartile range: 0.13, 0.54) (P = 0.297). Furthermore, subgroup
analysis also did not show significant differences between the two groups (all, P > 0.05).

Conclusions
The long-term postoperative refractive outcomes of phacotrabeculectomy and phacoemulsification alone were not
significantly different, regardless of the preoperative axial length in eyes with open angle glaucoma.

T072
Spironolactone in the treatment of central serous chorioretinopathy

S.R. CHUNGY, I.C. YOU?, M. AHN?, N.C. CHO?
ICHONBUK NATIONAL UNIVERSITY HOSPITAL, OPHTHALMOLOGY, JEOUNJU, SOUTH-KOREA

Purpose
To evaluate the effect of spironolactone, a mineralocorticoid receptor antagonist for nonresolving chronic central
serous chorioretinopathy with intravitreal bevacizumab injections.

Methods

This prospective clinical trial was conducted on patients with chronic central serous chorioretinopathy, who had
remaining subretinal fluid(SRF) after intravitreal bevacizumab injections. Eleven patients were treated with
spironolactone 25 mg twice daily (Aldactone film coated tab 25 mg, Pfizer Pharmaceuticals Korea) for up to 3
months. BCVA and OCT were performed at baseline, 1 and 3 months after starting the treatment.

Results

Patients were administered 3.54 intravitreal bevacizumab injections before receiving spironolactone. The mean
SRF decreased from 91 um at baseline to 46 um at 3months after treatment. Total central retinal thickness (CRT)
decreased from 264 um to 227 um. The BCVA(logMAR) increased from 0.42 baseline to 0.36 at 3months.

Conclusions
In chronic central serous chorioretinopathy which SRF did not resolve after intravitreal bevacizumab injections,
spironolactone can be useful reducing CRT and SRF.

T049
Dipeptidyl peptidase-4 inhibitors and risk of diabetic retinopathy progression in patients with type 2 diabetes: a
population-based cohort study

Y.R. CHUNG, K.H. HA?, D.J. KIMP, K. LEE?

1AJOU UNIVERSITY SCHOOL OF MEDICINE, OPHTHALMOLOGY, SUWON, SOUTH-KOREA

2AJOU UNIVERSITY SCHOOL OF MEDICINE,

CARDIOVASCULAR AND METABOLIC DISEASE ETIOLOGY RESEARCH CENTER, SUWON, SOUTH-KOREA
3AJOU UNIVERSITY SCHOOL OF MEDICINE, ENDOCRINOLOGY AND METABOLISM, SUWON, SOUTH-KOREA

Purpose

The antidiabetic effect of dipeptidyl peptidase-4 inhibitors (DPP4i) is based on the glucose-lowering activities of
the gastrointestinal hormone, glucacon-like peptide-1. DPP4i seems to be protective in cardiovascular events as
well as in nephropathy through previous studies, while few investigations have been performed on diabetic
retinopathy (DR). Accordingly, we investigate the effects of DPP4i as add-on medications to metformin on
progression of DR in patients with type 2 diabetes, compared with sulfonylureas (SU) or thiazolidinedione (TZD).



Methods

We identified 4,447 patients with DPP4i, 6,136 with SU, and 617 with TZD in addition to metformin therapy from
the database of Korean National Health Insurance Service. We first extracted type 2 diabetic patients who had
received metformin monotherapy for at least 90 days between January 2009 and December 2012. The second line
antidiabetic medications implied DPP4i, SU, or TZD, and those initiated second line antidiabetic therapy from
January 2013 to December 2015 were included. Cox proportional hazards regression models were used to
calculate hazard ratios (HR) for DR aggravation.

Results

The age and sex-adjusted HR of DR aggravation was 0.74 for DPP4i add-on group compared with SU add-on group
(95% confidence interval (Cl) 0.62 — 0.89). This lower risk of DR aggravation remained significant after additional
adjustments for comorbidities, duration of metformin therapy, intravitreal injections and calendar index year (HR
0.80, 95% Cl 0.66 —0.97).

Conclusions

This population-based cohort study showed that the use of DPP4i was associated with lower risk of DR aggravation
compared to SU. This suggests that DPP4i can be considered as second line antidiabetic medication preferentially
in patients with DR, along with its protective effect in DR aggravation.

1713
The functional results after Argus Il implantation

L. CINELLI*, S. RIZZO?
1AZIENDA OSPEDALIERO UNIVERSITARIA CAREGGI, OCULISTICA, FLORENCE, ITALY

Summary

The Argus® Il Retinal Prosthesis System (Second Sight Medical Products, Inc., Sylmar California) is an epiretinal
device with a 60 electrodes epiretinal array approved for the treatment of blind patients affected by end stage
Retinitis Pigmentosa. The purpose of this study is to report the functional results after Argus Il implantation.
Thirtysix eyes of 36 patients received the Argus Il Retinal Prosthesis System in the worst eye from October 2011 to
November 2017 at the Pisa and Florence hospital. Only 29 eyes were included in this study as they have follow-up
longer than 12 months.

At each follow-up visit (1 day, 1 week, and 1, 3, 6, 12, 24 and 36 months), a complete ophthalmologic examination
was performed including Visual Funcyion Tests, OCT, retinal fundus photography and ECO B-scan.

Five patients abandoned the study for personal reasons. Out of a total of 24 patients, 4 have gone through
postoperative serious adverse events. Nine eyes had non serious adverse events without deterioration in their
visual performance. The rest 11 eyes resulted uncomplicated with a good improvement in visual acuity assessed by
visual function tests.

In conclusion serious adverse events were uncommon and the system seems to have visual effectiveness.

T044
Retinal measurements in type 2 diabetic patients without diabetic retinopathy using Spectralis Optical
coherence tomography

M. CIPRES ALASTUEY?, A. GAVIN SANCHO?, M.J. RODRIO SANJUANY, M. SATUE PALACIAN, J.G. LARREA SAMPER?,
E. VILADES PALOMAR?, E. ORDUNA HOSPITALY, E. GARCIA-MARTIN?
HOSPITAL MIGUEL SERVET, OPHTHALMOLOGY, ZARAGOZA, SPAIN

Purpose



To evaluate retinal thickness and retinal nerve fiber layer (RNFL) changes in type 2 diabetes mellitus (DM)
patientes without diabetic retinopathy compared with healthy subjects using Spectralis Optical coherence
tomography.

Methods

Sixty healthy and 60 DM eyes were studied and underwent examination of retinal measurements using Spectralis
Optical coherence tomography (Heidelberg Engineering). Macular and peripapirally retinal thickness were analyzed
with different protocols: fast-macular (wich analyzed nine macular ETDRS areas), RNFL-glaucoma and RNFL-N
axonal protocol (wich analyzed six peripapirally RNFL thickness sectors and average thickness). The RNFL-N
protocol scans the peripapillary area from and to the nasal sector obtaining reliable information of the temporal
sector (which is affected first in neurodegenerative diseases). Additionally, the RNFL-N protocol

provides measurements of the papillomacular bundle and the nasal/temporal sector index.

Results

All retinal ETDRS areas measurements were significantly thinner in the DM group (p<0.05). An significant reduction
of the RNFL thickness was observed in patients in the average, temporal (T), inferotemporal (Tl), inferior (I) (RNFL-
glaucoma, RNFL-N) and inferonasal ( RNFL-N) sectors. A reduction of thickness of the papillomacular bundle was
also observed in patients compared to controls.

Conclusions
Type 2Diabetes mellitus produces subclinical macular and RNFL thinning in patients without diabetic retinopathy.
OCT Spectralis is a useful tool to detect early neurodegenerative retinal changes in these patients.

TO46
Retinal measurements in type 2 diabetic patients without diabetic retinopathy using Swetpt-Source Optical
coherence tomography Triton device

M. CIPRES ALASTUEY?, A. GAVIN SANCHO, M. SATUE PALACIAN?, M.J. RODRIGO SANJUAN?, E. ORDUNA HOSPITAL?,
E. VILADES PALOMAR?, J.G. LARREA SAMPER?, E. GARCIA-MARTIN?
1HOSPITAL MIGUEL SERVET, OPHTHALMOLOGY, ZARAGOZA, SPAIN

Purpose
To evaluate retinal thickness and retinal nerve fiber layer (RNFL) changes in type 2 diabetes mellitus (DM) patients
without diabetic retinopathy using Swept Source Optical coherence tomography (SS-OCT) Triton device.

Methods

Sixty healthy and 60 DM eyes were included in the study and underwent evaluation of retinal measurements using
Triton 3DH wide scan. Macular and peripapillary retinal thickness was analyzed. Automated segmentation by
Triton OCT evaluated the different retinal layers in both areas (total retinal thickness, retinal nerve fiber layer
[RNFL] and Ganglion cell layer [GCL+: between th RNFL and inner nuclear layer; GCL++ : from the inner limiting
membrane to the inner nuclear layer]). Macular volume and macular choroidal thickness were also evaluated.

Results

Patients with DM2 presented with significant reduction inall retinal measurements of the ETDRS macular areas
except in the outer temporal and central thickness (p<0.05). The different macular layers (including the choroid)
showed significant thinning in DM2 patients compared to controls. Significant reduction of peripapillary RNFL and
GCL was found in the patients group (p<0.05).

Conclusions



Type 2Diabetes mellitus produces a subclinical thinning of the RNFL in patients without diabetic retinopathy signs.
Swept source OCT Triton is a useful tool to detect early neurodegenerative retinal changes in these patients.

Ti23
Visual electrophysiological assessment in birdshot chorioretinits treated with anti-TNF-a

M. CLAEYSY, J. DE ZAEYTIIDY, C. SYS%, F. NEU?, B.P. LEROY, |. DE SCHRYVER?
IGHENT UNIVERSITY, FACULTY OF MEDICINE AND HEALTH SCIENCES, GHENT, BELGIUM

Purpose
To evaluate the efficacy of anti TNF-a in birdshot chorioretinitis (BSCR) using full-field electroretinography (ERG) as
an assessment tool.

Methods
A retrospective cohort study of patients with BSCR treated with anti-TNF-a attending Ghent University Hospital
form 2002 till 2018.

Results

49 patients (98 eyes) were diagnosed as BSCR based upon clinical suspicion, the presence of hypofluorescent dark
dots on early frames of indocyanine green angiography (ICGA) and HLA-A29 antigen positivity. ERG was performed
on 47 patients (95,9%) at presentation. 45 (91,8%) patients were treated with steroids, immunosuppressive agents
and biologics. 24 (49,0%) patients were treated with anti-TNF-a of whom 4 received infliximab and 20 received
adalimumab. 20 (83,3%) patients were regularly monitored by ERG with a mean follow up of 1,6
electrophysiological assessments every year. In the 30Hz photopic 3.0 Flicker the implicit time is the key parameter
which is delayed in 91,7% of patients at baseline. 75% patients showed an significantly improvement of the implicit
time since the start of the treatment with anti-TNF-a.

Conclusions

This study confirms ERG as an important tool in the diagnosis and the follow-up of BSCR. Anti-TNF-a is known to be
an effective treatment in patients with BSCR. This report confirms the role of ERG in the management and
monitoring of the disease activity in BSCR. The improvement of the implicit time provides essential information of
the retinal function. More electrophysiologic analysis is necessary as these results could be important in the
therapeutic strategy of BSCR.

3134
Toric phakic IOL implantation in keratoconus: indications and outcomes.

B. COCHENER!?
1University Hospital Morvan, Ophtalmologie, Brest, France

Summary

Although Phakic implantation is not under control or accepted by all ophthalmologists, it should find legitimacy in
refractive surgery, when cornea cannot be safely treated by laser surgery. Beyond high ametropia, where
photoablation would expose the cornea to a weakening and a deterioration in quality of vision, it is also justified in
the field of keratoconus. In this area, the indication will be discussed in case of primitive or secondary ectasia
combining sphere with astigmatism, when measure of refraction is accessible; this with or without cross linking, or
prior ring segments. Moreover, phakic implants can be proposed after keratoplasty, for induced ametropia, in pre-
crystalline situation or as a piggy back in front of a pseudophakic IOL after cataract.In any case, the toric version is
the model of choice. Whether it's an anterior chamber iris fixated 0L, or a posterior chamber implant, rules for



calculation must look for a customization of the sizing based on intraocular imaging. An annual follow-up is
necessary to verify the absence of corneal, crystalline or iris complications.The reported series are based on small
cohorts but demonstrate the interest of this surgical option in the keratoconus indication niche.

1223
A model to quantify retinal ganglion cell loss in patients

M.F. CORDEIRO?
1Western Eye Hospital Imperial College Healthcare NHS Trust, ICORG, London, United Kingdom

Summary

Apoptosis is an early event in glaucoma - and highlights the impending loss of retinal ganglion cells. Using DARC in
vivo experimental models and in patients, we have been able to look at the possibility of apoptosis being a
surrogate of glaucomatous neurodegeneration. This suggests that DARC could be used to help model disease
processes and assess the efficacy of new treatments.

3525
New and emerging ocular biomarkers

M.F. CORDEIRO?
1Western Eye Hospital Imperial College Healthcare NHS Trust, ICORG, London, United Kingdom

Summary

Biomarkers are increasingly used in medicine as indicators of a disease and treatment response. The eye lends
itself to providing different biomarkers as structural indicators of pathology. Examples of ocular and neurological
disease biomarkers are discussed, including OCT, and we review new and emerging technologies which may be
used as clinical outcome measures

2663
PAX6 non-coding regions variants leading to aniridia spectrum
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6CHU DE ROUEN, SERVICE DE GENETIQUE-, ROUEN, FRANCE

Summary

Congenital aniridia is a panocular genetic disease with autosomal dominant inheritance. It is characterized by
complete or partial absence of the iris and foveal hypoplasia. Up to 90% of aniridia patients carry loss-of-function
or copy number variants causing haploinsufficiency of PAX6, a highly conserved transcriptional regulator that plays
a key role in normal ocular development. Here, we describe non-coding PAX6 variants in two cohorts of French and
Spanish aniridia patients without mutation identified in the coding sequences.

In a total of 47 patients, we analyzed the entire PAX6 locus, including coding, untranslated regions and cis-



regulatory sequences by using custom targeted approaches for resequencing and/or CGH arrays. We found non-
coding single nucleotide variants or copy number variations in 62% (29/47) of the patients, revealing an
outstanding mutation pattern in non-coding PAX6 regions. In silico and in vitro analysis using minigene constructs
for mutant and wild-type alleles were performed to assess the impact of 5' UTR variants on splicing.

Our new analysis strategy brings molecular diagnosis to more than 95% of aniridia patients. This study confirms
that PAX6 remains the major gene for aniridia.

T018
Quantitative OCT-Angiography for neovascular age related macular degeneration: Six months follow-up study

F. COSCAS?, D. CABRAL?, C. RODRIGUES?, T. PEREIRA?, H. NAROTAMO?, C. GERALDES?, M. VILA-FRANCA?,
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Purpose

To compare quantitative Optical Coherence Tomography Angiography biomarkers in treatment-naive and inactive
choroidal neovascularization (CNV) in neovascular age-related macular degeneration (nAMD) on a six-month
follow-up.

Methods

Prospective, observational study conducted between January 2017 and March 2018. Enrolled patients with
treatment-naive nAMD (group 1) and nAMD in remission phase (group 2) after intra-vitreal injections. Eyes were
scanned by a high-speed (100 000 A-scans/seconds) 1050-nm wavelength swept-source OCT-A. The macular scan
covered a 4.5x4.5mm area, blood flow was identified in outer retina angiograms and delineation performed
automatically using algorithms developed in MATLAB. Quantitative parameters (surface area, vessel density,
aspect-ratio, fractal dimension (FD) and lacunarity) were analyzed at baseline and 6 months later. At baseline, all
the patients performed two consecutive OCT-A acquisitions for reproducibility analysis. Wilcoxon signed-rank test
was used to compare the average of consecutive acquisitions. A level of significance a=0.05 was considered.

Results

Inclusion of 60 patients at baseline (28 in group 1 and 32 in group 2) and 40 patients at the 6-month follow up (18
patients from group 1 and 22 patients from group 2). Automatic surface area delineation was not different on
consecutive acquisitions (p = 0.23). At the 6-month follow-up visit, surface area and FD were lower in group 1
(p<0.01) and not statistically different in group 2. LAC, density and aspect-ratio were not statistically different.

Conclusions

OCT-A can be used to perform quantitative analyses of CNV lesions. Short-term follow up of active and remission
CNV reveal blood flow area and fractal dimension modifications related to different vessel maturation status. OCT-
A may provide biomarkers of neovascular activity useful for nAMD follow-up.

1812
Structural versus Angiography OCT in AMD

F. COSCAS?, D. CABRAL?, G. COSCAS?, E. SOUIED*
IUNIVERSITE PARIS XIl, CHI DE CRETEIL, CRETEIL, FRANCE
2LISBOA, OPHTALMOLOGY, LISBOA, PORTUGAL
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Summary

Purpose: To evaluate the performance of different optical coherence tomography angiography (OCT-A)
quantitative parameters in predicting the likelihood of neovascular age-related macular degeneration (nAMD)
remission on structural OCT.

Methods: Eyes were analyzed using SD-OCT and high-speed swept-source OCT-A. Speckle noise removal and CNV
blood flow delineation were automatically performed. Quantitative parameters analyzed included blood flow area,
vessel density, fractal dimension (FD) and lacunarity. All algorithms and graphical user interfaces were built as a
unified tool in Matlab coding language.

Results: One hundred and seven patients of whom 74 (74 eyes) were in Group 1 (active nAMD) and 33 (33 eyes) in
Group 2 (remission NnAMD) based on SD-OCT qualitative morphology. Blood flow area had the highest
discriminative power (AUC = 0.87) while the association of blood flow area and FD had the highest predictive
performance (Hosmer-Lemeshow test p = 0.97).

Conclusions: Blood flow characteristics on OCT-A can accurately predict the exudative signs on structural OCT. In
the future, analyses of OCT-A quantitative parameters could potentially help assess CNV activity status.
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Purpose

Our university lab BiiGC patented 2 versions of a bioreactor (BR): one for long-term eyebanking (in the process of
industrialization), the other for preclinical experimentations, called OBSERV and supported by the French Agence
Nationale de Sécurité du Médicament et des produits de Santé. Aim: to present an innovative ex vivomodel of
human herpetic keratitis (HSV-1).

Methods

By restoring IOP and medium renewal, the BR maintained the viability of human or animal corneas over a
prolonged period. Its transparency allowed characterizing the tissue with existing or customized devices without
compromising its sterility.Corneas discarded after organculture (OC) were placed in the BR for 14 days at 21mmHg
and 5puL/H medium renewal. We previously showed that these 2 weeks allowed restoring a multilayered
epithelium. The BR lid was opened for HSV inoculation: the epithelium was scarified and immersed for 1H in a
solution of 105to 106Plaque-Forming Unit/mL HSV-1. The active storage was then continued for 48H. Anti-HSV
labeling was done on whole corneas maintained in the BR by incubating primary and secondary antibodies only
with the epithelium. Observations: on the whole cornea by slit-lamp and a macroscope, and, after flat-mounting,
by epifluorescence and confocal microscopy.



Results

Immunostaining revealed infected epithelial cells and several areas with ulcers. Outside these spots, the
epithelium remained multilayered. In several infected areas rounded and desquamating cells were observed.
Controls without HSV remained unstained.

Conclusions

The OBSERV platform is an efficient tool torestore and maintain a multilayered epithelium on corneas discarded
after OC, and allows HSV inoculation in more physiologic conditions than on a desquamated epithelium. The BR
can complete or replace animal experimentation for academic or industrial research.
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Purpose
To present a new device that simultaneously measures four parameters of the ocular surface indicated for the
diagnosis and monitoring of dry eye disease (DED).

Methods

First use in a volunteer patient with known DED. The device sequentially performed: 1/ interferometrythat
provided quantitative and qualitative analyze of the lipid layer of the tear film depending on its thickness and
regularity; 2/measurement of the height of tear meniscus that is a surrogate criterion for the tear volume; 3/ non-
invasive break-up time (NIBUT) consisting in a non-invasive, fluorescein-less measurement of the stability and
regularity of the tear film; 4/ meibography consisting in taking an infrared picture of Meibomian glands and
quantifying glands area.

Results

The 4 parameters were obtained on both eyes in 10 minutes. The device identified: an instable lipid layer, shortly
visible due to severe tear deficiency; a discontinuous and thin lacrimal river; a very slight decrease of the NIBUT; a
low level of Meibomius glands loss. The device allowed diagnosing a DED mainly due to aqueous deficiency
without significant Meibomian gland dysfunction.A graphic presentation provided clear information liable to help
ophthalmologists explaining the disease to the patient.

Conclusions
To the best of our knowledge, this new device is the first to perform the 4 measurements simultaneously. Non-
invasive measurements are in conformity with the recent Dry Eye Workshop Il recommendations.
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rabbit model

E. CROUZET, F. CASTIGNOLES?, C. DOMMANGET?, C. PERRACHE?, F. FOREST"?, M.C. TRONE?, G. THURET"*>,



P. GAIN**

1JEAN MONNET UNIVERSITY, LABORATORY BIOLOGY- ENGINEERING AND IMAGING OF CORNEAL GRAFTS- BIIGC-
EA2521- FACULTY OF MEDICINE-, SAINT-ETIENNE, FRANCE

2CRISTALENS INDUSTRIE, R&D, LANNION, FRANCE

3UNIVERSITY HOSPITAL, PATHOLOGY DPT, SAINT-ETIENNE, FRANCE

4UNIVERSITY HOSPITAL, OPHTHALMOLOGY DPT, SAINT-ETIENNE, FRANCE

°IUF, INSTITUT UNIVERSITAIRE DE FRANCE, PARIS, FRANCE

Purpose
Intrastromal inlays (ISI) are a promising technique for spherical ametropia and presbyopia correction. Aim: to
assess the biocompatibility and efficacy of an innovative ISl in rabbits

Methods

Twelve 6 month-old NZW rabbits were used. A stromal pocket (diameter 5.2mm, depth 250um) was cut with a Z8
femtosecond laser (FSL) (Ziemer) after manual docking. Nine rabbits were implanted with the new ISI (Cristalens
Industrie) and 3, not implanted, served as control. ISI consisted in lenticules (diameter 5mm, thickness 120um)
made of a soft hydrogel permeable to nutrients. Dexamethasone eyedrops was instilled twice daily for 2 weeks.
Monitoring: slit-lamp and corneal thickness (CT) + keratometry by OCT (Casia 1), weekly during 1 month, every two
weeks until M3, then monthly until M6. Three rabbits were euthanatized at M1, 3 at M3 and 3 at M6 for cross
section histology (hematein-eosin-saffron) and transmission electron microscopy (TEM).

Results

All ISI were well tolerated without clinical or histological inflammation, fibrosis or scaring. Corneas and ISI
remained transparent. In TEM, collagen layers in the FSL cut plan were slightly disorganized in implanted as well as
in control corneas. A few vacuolized keratocytes, presumed activated, were present only in the 50um around the
ISI. Outside, the stroma, epithelium and endothelium were normal. All ISI remained intact. Central CT was 51+/-
28um higher with the ISI than for controls (P=0.006). The mean central keratometry in front of the ISI was 5.8+/-
2.7D higher than for controls (P=0.0002).

Conclusions
The new ISl is fully biocompatible in rabbits after 6 months and induces significant geometric and optical corneal
modifications.
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Purpose

Our university lab BiiGC patented 2 versions of a bioreactor (BR): one for long-term eyebanking (in the process of
industrialization), the other for preclinical experimentations, called OBSERV and supported by the French Agence
Nationale de Sécurité du Médicament et des produits de Santé (ANSM). Intrastromal inlays (ISI) are promising



techniques for spherical ametropia and presbyopia correction. Aim: to assess the biocompatibility and efficacy of
an innovative ISI.

Methods

By restoring IOP and medium renewal, the BR maintained corneal viability over a prolonged period. Its
transparency allowed characterizing the tissue in live with existing or cutomized devices without compromising its
sterility. A stromal pocket was cut with an Alcon Wave-Light femtosecond laser after docking on the opened BR. ISI
consisted in lenticule made of a soft hydrogel permeable to nutrients. Implanted cornea and control were stored
for 4 weeks. Monitoring: before implantation, D1, W1 to 4: transparency (slit-lamp), modulation transfer function
(custom-made transparometer), corneal thickness and keratometry (OCT), endothelium/epithelium (specular
microscopy). At W4: histology and ultrastructure by transmission electron microscopy (TEM).

Results

The ISl remained transparent, intact, well tolerated without histological fibrosis, scaring or necrosis. The cornea
remained transparent with a normal endo and epithelium. Thickness and keratometry were modified in front of
the ISI. In TEM, collagen layers in the femtosecond laser cut plan were slightly disorganized but normal outside the
ISI.

Conclusions
The OBSERV platform is efficient to study the biofunctionality of an ISI. It complements and/or replaces animal
experimentation for industrial research.
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Purpose

Our university lab BiiGC patented 2 versions of a bioreactor (BR): one for long-term eyebanking (in the process of
industrialization), the other for preclinical experimentations, called OBSERV and supported by the French Agence
Nationale de Sécurité du Médicament et des produits de Santé (ANSM). Aim: to study an innovative retro-corneal
implant developed to treat corneal edema

Methods

By restoring intraocular pressure and medium renewal, the BR maintained the viability of cornea (human/animal)
over a prolonged period of time. Its transparency allowed characterizing the tissue with existing or customized
devices without compromising its sterility. A 7mm Descemetorhexis was performed on 5 edematous human
corneas. For 3 of them, a 7mm diameter silicone implant (EndoArt, EyeYon) was applied to the endothelial side.
Controls: 2 corneas without EndoArt. The 5 corneas were then stored for 4 weeks in the BR at 37°C, in
organoculture medium, 21mmHg and 5uL/Hour. Corneal thickness (CT) was measured by OCT at DO, W1, 2, 3, and
4. At W4, an eye-rubbing mimicking pressure was applied to the centre of the epithelium at 37°C.

Results



At DO, central CT was approximately 1100um in all corneas. The 3 EndoArt were adherent. By W1, CT was
stabilized and was significantly lower with the EndoArt: 606+/-50um versus 881+/-57 for the controls (P=0.009).
One EndoArt spontaneously detached at D25 followed by CT increase. At W4, the 2 others detached only after the
rubbing test.

Conclusions
The OBSERV platform is efficient for the study of a retro-corneal implant. It could complement or replace animal
experimentation for academic or industrial research.
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Structure of the human fovea: from the microscopy to the OCT
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Summary

Optical coherence tomography has been a technological breakthrough in the diagnosis and treatment of many
ocular diseases. The structure of the foveola is different from that of the rest of the laminated retina and consists
of a unique layer with a high concentration of cones. Until now, several controversies have been arisen about the
specific histological structures that represent the bands observed in the OCT, especially for the four hyperreflective
outer retinal bands. The aim of this study was to correlate these hyperreflective bands observed in the OCT with
the retinal structures using human sections and immunocytochemistry at the fovea level. We provide
demonstration that the bands 1 and 2 correspond to the outer limiting membrane and the ellipsoids respectively.
The band 3 corresponds to the cone phagosomes zone, located into the apical portion of the RPE. The 4 band may
be the reflection of the basal mitochondria of the RPE and the hyporeflective band between 3 and 4 correspond to
the melanosomes and nuclei. This work proposes a new interpretation of the 4 outer retinal bands that leads to a
more accurate interpretation of OCT images and could help to a better understanding of retinal diseases diagnosis
and progression.
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Structural Biomarkers in neurodegeneration
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Summary

The aim of this study is to compare macular retinal layers and choroidal thicknesses of patients with Alzheimer’s
disease (AD) with those of patients without other known ophthalmological pathology, using spectral domain
optical coherence tomography (SD-OCT). Fifty eyes of 50 patients (mean age 73.10; SD=5.36 years) with a diagnosis
of mild AD and 152 eyes of 152 patients without AD (mean age 71.03; SD=4.62 years) were included. There was a
thinning in the peripheral ring of the ganglion cell layer (GCL) in the AD group (S6 p < 0.001; T6 and N6 p = 0.001).
In the superior sectors of the inner plexiform layer (IPL), differences between the two groups also remained
statistically significant after Bonferroni correction (S3 p =0.001 and S6 p < 0.001). Patients with AD showed a
significant reduction in retinal layers and choroidal thickness. The thinnest macular measurements were found
mostly in the inner layers, GCL and IPL, at superior pericentral and peripheral rings. This thinning may represent a
possible retinal biomarker of AD, related with both primary retinal lesion and transsynaptic retrograde



degeneration and the choroidal thinning probably reflects the importance of vascular factors in the phatogenesis
of this disease.
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Cholesterol and the extracellular deposits of age-related macular degeneration (AMD)
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Summary

AMD is a prevalent cause of central vision loss in older persons worldwide. The best documented intraocular risk
factor for progression is drusen, i.e., extracellular deposits between the RPE basal lamina and the inner
collagenous layer of Bruch’s membrane. Clinicopathologic correlation, histochemistry for esterified and
unesterified cholesterol (EC, UC), lipid-preserving ultrastructure, gene expression, and lipid profiling indicating
enrichment in linoleate combine to suggest that the major component of soft drusen in central macula are large
apolipoprotein B,E lipoproteins secreted by the RPE. This theory has received strong experimental support with a
primary RPE cell culture system that lays down sub-RPE deposits without supplementation with outer

segments. Through histologically-validated clinical imaging, a second layer of deposits between the
photoreceptors and RPE, called subretinal drusenoid deposits is now recognized (SDD, originally called reticular
pseudodrusen). Drusen have both EC and UC, and SDD have only UC. Further, soft drusen are abundant in central
macula and SDD are abundant in the perifovea, thus linking distinctive cholesterol-containing deposits to the
physiology of cone and rod photoreceptors.

2761
Gene regulation and lens development: Insights from single-cell RNA-seq analysis
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Summary

Lens progenitor cells emerge from a common pool of anterior pre-placodal cells located at the border between the
neuroectoderm and surface ectoderm. Multiple lines of evidence exist to support critical roles of BMP and FGF
signaling in this process. Our goal was to elucidate the complete transcriptome of lens progenitor and precursor
cells. Human ES cells were differentiated into lens cells using noggin/BMP+FGF/FGF). In the second stage, BMPs
were added +/- FGF2. The system was analyzed at between days 6-21 using single cell RNA-seq, using a PDMS co-
flow microfluidic droplet generation device. Each cell was barcoded and sequenced using HiSeq2500 rapid mode. A
total number of 25-30,000 of cells were captured and data were analyzed using tSNE. The proteomes of mouse
lens were analyzed using tandem MS. DLX5 and FOXG1 expression are first activated followed by SIX1 and DLX2
expression. Evidence for common lens/olfactory is supported by the identification of ALDH1A3+/PAX6+/GATA3+
cells. Collectively, these studies show that lens cells are formed between days 12-18 of the cultures. Ongoing
experiments are aimed to identify how BMP and FGF signaling direct formation of the lens progenitor cells.
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Study of macular and optic disk blood flow by angio-OCT in Glucose-6-Phosphate Dehydrogenase (G6PD)
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Purpose

The reported prevalence of Glucose-6-Phosphate Dehydrogenase (G6PD) deficiency in Sardina, Italy, ranges from
8% to 15%. Hemizygous males have totally deficient erythrocytes. Evidence indicates that patients with G6PD
deficiency are protected against ischemic heart and cerebrovascular disease, colorectal cancer, retinal vein
occlusion, and nonarteritic anterior ischemic optic neuropathy. The purpose of this study was to study the macular
and optic disk blood flow by angio-OCT in G6PD-deficient men and age-related G6PD-normal subjects and
ascertain whether, or not, there are statistically significant differences between the two groups

Methods

22 G6PD-deficient men and 22 perfectly age-matched G6PD-normal controls were examined at the Ophthalmology
Unit, University of Sassari, Sassari, Italy. A complete review of the medical history and a complete
ophthalmological examination, including ETDRS best corrected visual acuity, slit-lamp biomicroscopy of the
anterior segment, applanation tonometry, and fundus examination, was carried out. An HD 6-mm Angio-Retina
and a 4.5-mm Angio Disk (RT-Vue, Optovue XR-100 with Angio Vue, CA) examination were also performed

Results

Only 1 eye per patients was included in the analysis, for a total of 22 eyes in each group. All the exported
parameters about retinal and disk flow were evaluated. No statistical differences between the two groups were
found, even after controlling for the effects of age, hypertension and hypercholesterolemia (p=0.9).

Conclusions
Results suggest that G6PD-deficient and G6PD-normal men have similar macular and optic disk blood flow. Larger
scale studies are necessary to confirm these findings.
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Purpose
To compare the expression of collagen and alpha smooth muscle actin (aSMA) in lens capsule samples after a short
and long term post cataract surgery.

Methods
Twenty-four human donor eyes were obtained, and separated in to three different groups: I0L capsules (n=12):
lens capsules with 10Ls and varying degrees of Soemmering’s ring formation, Cultured capsules (n=6): emptied



capsular bags, cultured for 1-month and Intact lenses (n=6). All samples were stained with H&E, aSMA and Picro
Sirius Red for collagen I, lll and IV.

Results

All Cultured capsules except one, expressed aSMA which tended to concentrate near the capsule. IOL capsules
only expressed aSMA in areas where the capsules adhered to each other. Intact lenses did not express aSMA. All
samples expressed collagen | and IV in the lens capsules, and collagen I and Il in the ciliary muscles. None of the
Intact lenses or Cultured capsules expressed collagen in any other areas. Seven of the twelve I0L capsules
expressed collagen | and lll in their Soemmering’s rings where the anterior rhexis and posterior capsules contacted
the IOL. These areas were also the only ones that expressed aSMA.

Conclusions
In the short term after cataract removal (Cultured capsules), aSMA was found throughout all cells, adhering the
capsules together. In the long term (IOL capsules), both aSMA and collagen were found near the IOL, creating a
type of seal.
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The 100,000 Genomes Project and the Western Eye Hospital Experience
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Purpose

Genetic eye diseases are extremely heterogeneous both in terms of possible phenotypes and related molecular
causative defects.

Any part of the visual system can be affected with an extremely high number of conditions that recognize a genetic
defect as the primary cause. To date at least 600 genes are considered as involved in both isolated and syndromic
forms of genetic eye diseases, but yet the genetic cause remains unidentified in a significative percentage of
patients.

Despite the high number of identified genes causing ophthalmologic diseases and the new available advanced
sequencing facilities, a consistent percentage of patients will not have access to molecular genetic diagnosis.

Methods

At the Western Eye Hospital an integrated diagnostic pathway has been created in collaboration with the 100,000
Genomes Project, a UK Government project, aiming at the identification of genetic defects related to cancer and
rare diseases (including ophthalmological) through whole genome sequencing in National Health Service (NHS)
patients.

Results

Patients are given the opportunity to receive a one-stop care including clinical and instrumental investigations
(including imaging and electrophysiology), counselling and genetic testing. Results from genetic testing are related
to phenotype and discussed in a multidisciplinary context. Segregation studies are then carried out both to validate
results and as a diagnostic tool to family members.

Conclusions

The identification of causative genes and eventually novel genes and pathogenic mechanisms leads to multiple
benefits, from the precise definition of clinical entities, to the possibility to provide focused genetic counselling to
patients and their family members. Finally, this is a crucial step towards patients’ recruitment in possible
experimental therapeutic strategies.
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Summary

Confocal microscopy has been focusing on imaging the retina and optic nerve head for the past decades. It has
been the reference technology for imaging of the endothelium before the invention of specular microscopy. For
the anterior segment of the eye it is mostly used for investigation of corneal pathologies such as corneal
dystrophies, corneal inflammatory processes/infections or localization of opacifications. It offers a very high axial
resolution in contrast of complementary technologies such as optical coherence tomography. In this talk we will
present an overview on different fields of applications with a high resolution confocal microscope for assessment
of corneal pathologies.
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Mycotic keratitis — the threat of today?
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Summary

Mycotic keratitis is a comparatively rare but serious ophthalmological disease, that can possibly lead to a severe
loss of vision up to blindness. Over the last two decades an increase of cases with mycotic keratitis has been
noticed, which is possibly caused by an increased use of soft contact lenses. In this talk we would like to give an
overview on the typical clinical signs, symptoms, diagnostics and therapy as well as new diagnostic methods of
keratomycosis.
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Summary

Implantation of intracorneal ring segments (ICRS) using a femtosecond laser represents a reliable option to widen
the spectrum of the stage-related therapy of keratoconus in patients with contact lens intolerance, post-LASIK-
keratectasia, or pellucid marginal degeneration (PMD).

Between August 2011 and February 2018, ICRS (Intacs-sk, Addition Technology, Inc.) were implanted in 101 eyes of
81 patients with clear central cornea. The patients had to fulfill the corneal diagnostic criteria required for



implantation. Tunnel creation should nowadays only be carried out by femtosecond laser, in order to avoid intra-
and postoperative complications.

Two years after surgery, the patients showed an increase in uncorrected (logMAR) from 0,9+ 0.1t0 0.4+ 0.1 and
bestcorrected distance visual acuity (logMAR) from 0.4 £0.2 t0 0.2 £+ 0.1.

Uncorrected and corrected distance visual acuity can be improved by implantation of the ICRS. Progression of
ectasia seems to be retarded. Complications after ICRS implantation are rare due to strict patient selection and
modern surgical techniques.
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Retinal response to hypoxia: new insight on the functional role of beta3 adrenoceptors
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Purpose

Beta adrenoceptors (B-ARs) play an important role in retinopathy of prematurity (ROP) as demonstrated by
experimental models and clinical trials assessing safety and efficacy of propranolol, a -AR blocker, in preterm
newborns with ROP. Among B-ARs, B2-ARs are mainly involved in the retinal response to hypoxia as their blockade
reduces neovascular tuft formation and recovers visual damage. However, 32-ARs are not regulated by oxygen
levels, while B3-ARs are upregulated at the neovascular tufts in response to hypoxia, suggesting their role in
angiogenesis. However, B3-AR blockade is ineffective in counteracting retinal neovascularization. We attempted to
reveal the elusive role of B3-ARs in a mouse model of oxygen-induced retinopathy (OIR) mimicking ROP. To this
aim, we used the 129S mouse strain, which exhibits higher B3-AR upregulation in response to hypoxia as compared
to the C57 strain.

Methods

The time course of B3-AR, HIF-1 and VEGF expression was assessed in normoxia, hyperoxia and hypoxia by
Western blot. The effect of B3-AR blockade on HIF-1/VEGF axis, retinal angiogenesis and retinal function was
studied by Western blot, immunohistochemistry and electroretinogram.

Results

Retinal B3-ARs were highly expressed in the embryo and their expression progressively decreased during postnatal
development. In respect to normoxia, B3-ARs were downregulated by hyperoxia, while they were upregulated by
hypoxia indicating a role as oxygen sensing receptors. B3-AR blockade reduced HIF-1/VEGF upregulation with
consequent reduction of neovascular responses to hypoxia, which was correlated to recovered retinal function.

Conclusions
The present results demonstrate that 3-ARs play an important function in hypoxic diseases of the retina, but their
role may be unraveled depending on the level of their expression in response to hypoxia.

T105
VEGF-induced VEGF release in the retina in response to oxidative stress

M. DAL MONTE?, R. AMATO?, M. LULLP, M.G. ROSSINOY, M. CAMMALLERI*, G. CASINI*

LUNIVERSITY OF PISA, DEPARTMENT OF BIOLOGY, PISA, ITALY

2UNIVERSITY OF FLORENCE, DEPARTMENT OF EXPERIMENTAL AND CLINICAL BIOMEDICAL SCIENCES, FLORENCE,
ITALY



Purpose

Vascular endothelial growth factor (VEGF) influences both neural and vascular physiology in the retina. Oxidative
stress (OS) is a sort of final common pathway of pathological mechanisms in retinal diseases such as diabetic
retinopathy (DR). Our working hypothesis is that in early phases of the disease VEGF would be released as a
neuroprotectant, while, in the following period, increasing VEGF expression and release would lead to the typical
DR vasculopathy. We tested the possibility that retinal cells express and release VEGF in response to OS and that
further VEGF expression and release are sustained by VEGF itself.

Methods

Human Muller MIO-M1 cells and ex vivo mouse retinal explants were subjected to OS for 24h. Untreated MIO-M1
cells and explants were exposed to exogenous VEGF at various concentrations. Untreated MIO-M1 cells were also
exposed to conditioned medium (CM) from OS-stressed MIO-M1 cells. VEGF expression was measured with gPCR
and VEGF release with ELISA.

Results

Both in MIO-M1 cells and in explants, OS significantly increased VEGF expression and release, indicating an early
VEGF response to retinal stress. In untreated MI0-M1 cells or explants, 1 ng/ml exogenous VEGF induced
significant VEGF expression and release, indicating that VEGF regulation may be influenced by VEGF itself. CM
induced VEGF expression in untreated MIO-M1 cells, suggesting that factors released in response to OS may be
sufficient to cause further VEGF expression. Finally, adding a VEGF trap to the CM abolished VEGF expression by
untreated MIO-M1 cells, demonstrating that the component of CM inducing VEGF expression was indeed VEGF
itself.

Conclusions
These observations reveal a novel mechanism of VEGF regulation and support the hypothesis of a positive
feedback that maintains elevated retinal VEGF levels for a long period.

FO63
Spectral-Domain Optical Coherence Tomography findings in 64 patients with aniridia : a retrospective study

A. DARUICH-MATET?, D. BREMOND-GIGNAC!
'HOPITAL NECKER-ENFANTS MALADES, OPHTALMOLOGIE, PARIS, FRANCE

Purpose
To evaluate foveal anomalies on spectral-domain optical coherence tomography (SD-OCT) in aniridia patients.

Methods

Consecutive patients presenting with aniridia between September 2015 and April 2018 were retrospectively
reviewed. Clinical and genetic characteristics and SD-OCT finding were analyzed. Foveal hypoplasia was classified
according to Thomas et al. as grade 1 to 4. The Spearman coefficient was used to assess correlations.

Results

Charts of 145 patients with aniridia were reviewed. SD-OCT could not be performed in 81 patients because of
young age, corneal or lens opacification. Sixty-four aniridia patients (36 females and 28 males) with SD-OCT
records were included. Mean age was 22.3+20.3 years. 91% of patients presented with isolated aniridia and 9%
with syndromic aniridia. PAX6 mutation was confirmed in 47% of patients. SD-OCT was performed bilaterally in 49
patients and unilaterally in 15 patients. A total of 113 eyes were analyzed. The majority of eyes showed grade 4
hypoplasia (n=90, 79.6%). Grade 3 hypoplasia was found in 2 eyes (1.8%),Grade 2 in 8 eyes (7.1%) and grade 1in 8



eyes (7.1%). Three patients (n=5, 4.4%) presented with normal foveal characteristics on SD-OCT. LogMar BCVA was
significantly correlated with the degree of foveal hypoplasia on SD-OCT (p<0.001, r=0.5).

Conclusions

The majority of aniridia patients presented severe foveal hypoplasia on SD-OCT, that was associated with lower
visual acuity. Genetic alterations such as PAX6 mutations may explain the co-existence of foveal and iris
developmental defects.

3161
Antisense therapy for Fuchs endothelial corneal dystrophy ameliorates TCF4 repeat-expansion mediated toxicity

A. DAVIDSON?*
1UCL, Insitute of Ophthalmology, London, United Kingdom

Summary

Fuchs endothelial corneal dystrophy (FECD) is a common disease for which corneal transplantation is the only
treatment option in advanced stages; alternative treatment strategies are urgently required. Expansion (=50
copies) of a non-coding trinucleotide repeat in TCF4 confers >76-fold risk for FECD in our large cohort of affected
individuals. We have developed an FECD subject-derived corneal endothelial cell (CEC) model to probe disease
mechanism and investigate therapeutic approaches. The non-coding repeat expansion leads to the occurrence of
nuclear RNA foci, with the sequestration of splicing factor proteins (MBNL1 and MBNL2) to the foci and altered
MRNA processing. Antisense oligonucleotide (ASO) treatment led to a significant reduction in the incidence of
nuclear foci, MBNL1 recruitment to the foci and downstream aberrant splicing events, suggesting functional
rescue. This proof-of-concept study highlights the potential of a targeted ASO therapy to treat the accessible and
tractable corneal tissue affected by this repeat expansion-mediated disease.

F047
Neuroprotective Activity of Curcumin Nanocarriers in Rodent Models of Retinal Injury

B. DAVISY, L. GUOY, M. PAHLITZSCH?, S. BALENDRA, P. SHAH?, N. RAVINDRANY, G. MALAGUARNERA?, C. SISAY,
E. SHAMSHER?, H. HAMZE®, A. NOORY, A. SORNSUTE?, S. SOMAVARAPU? M.F. CORDEIRO?

TUCL INSTITUTE OF OPHTHALMOLOGY, VISUAL NEUROSCIENCE, LONDON, UNITED KINGDOM

2UCL, SCHOOL OF PHARMACY, LONDON, UNITED KINGDOM

Purpose

Curcumin (1,7-bis-(4-hydroxy-3-methoxyphenyl)-1,6-heptadiene-3,5dione) is a polyphenol extracted from turmeric
that has long been advocated for the treatment of a variety of conditions including neurodegenerative and
inflammatory disorders. Despite this promise, the clinical use of curcumin has been limited by the poor solubility
and low bioavailability of this molecule.

Methods

In this study, we describe the development of a novel and highly stable curcumin nanocarrier formulation that
successfully solubilized high concentrations (> 4 mg/mL) of curcumin. Characterisation with x-ray diffraction and in
vitro release assays localized curcumin to the nanocarrier interior, with each particle measuring < 20 nm diameter.
Resulting nanoparticles were stable for over 60 days when stored at room temperature.

Results
Curcumin-loaded nanocarriers (CN) were found to significantly protect against cobalt chloride induced hypoxia and
glutamate-induced toxicity in vitro, with CN treatment significantly increasing R28 cell viability in a dose-



dependent manner. Using established glaucoma-related in vivomodels of ocular hypertension (OHT) and partial
optic nerve transection (pONT), topical application of CN twice-daily for three weeks was found to significantly
reduce retinal ganglion cell loss compared to controls as determined histologically using whole-retinal retinal
ganglion cell counts.

Conclusions
Collectively, these results suggest that our novel topical CN formulation has potential as an effective
neuroprotective therapy in glaucoma and other eye diseases with neuronal pathology.

2121
RGC cell size and susceptibility to loss in rodent glaucoma models

B. DAVIS?, L. GUO? N. RAVINDRAN?, L. DE GROEF?, M.F. CORDEIRO?

1UCL INSTITUTE OF OPHTHALMOLOGY, VISUAL NEUROSCIENCE, LONDON, UNITED KINGDOM
2UNIVERSITY COLLEGE LONDON, INSTITUTE OF OPHTHALMOLOGY, LONDON, UNITED KINGDOM
3KU LEUVEN, ANIMAL PHYSIOLOGY AND NEUROBIOLOGY, LEUVEN, BELGIUM

Summary

Although multiple mechanisms have been proposed to describe the processes leading to glaucoma, it is widely
accepted that glaucoma principally results from the loss of RGCs involving apoptotic cell death. A more
controversial topic is whether some RGC subpopulations are more susceptible to glaucomatous degeneration than
others. Cell morphology has previously been used to stratify RGC population in retinal histological samples based
on cell size. Early work in this field suggested that larger RGCs and their axons were more susceptible to early loss
than smaller RGCs. More recently, however, RGC soma and axon size have been suggested to be dynamic and
change in response to injury. To address this controversy, we sought to apply recent advances in maximizing
information extraction from RGC populations to evaluate the changes in RGC size distribution over the natural
history of two rodent models of optic nerve injury. In contrast to previous studies based on sampling approaches,
we sought to evaluate the change in size of the (brn3a+) RGC population over the natural history of these models.
To achieve this, the morphology of over 4 million RGCs were assessed from 65 retinae in order to glean new novel
insights from this dataset.

2724
Evaluation of topical curcumin nanoparticles in of rodent glaucoma models

B. DAVIS?, M. PAHLITZSCH? S. BALENDRA?, P. SHAH? N. RAVINDRAN? G. MALAGUARNERA?, C. SISA?, L. GUO?,
A. NOOR?, A. SORNSUTE?, S. SOMAVARAPU?, M.F. CORDEIRO?

1UCL INSTITUTE OF OPHTHALMOLOGY, VISUAL NEUROSCIENCE, LONDON, UNITED KINGDOM

2UNIVERSITY COLLEGE LONDON, INSTITUTE OF OPHTHALMOLOGY, LONDON, UNITED KINGDOM
3UNIVERSITY COLLEGE LONDON, SCHOOL OF PHARMACY, LONDON, UNITED KINGDOM

Summary

Curcumin is a polyphenol extracted from turmeric recently advocated for the treatment of a variety of conditions
including neurodegeneration and inflammation. Amongst several issues limiting its clinical applicability and
widespread use, key challenges have been it’s poor solubility and low bioavailability. Several methodologies
including nanotechnology have been proposed to overcome these problems. Here, we describe a novel
nanocarrier curcumin formulation which can solubilize high concentrations of curcumin. Characterisation with x-
ray diffraction and in vitro release assays localize curcumin to the micelle interior, with each particle measuring <
20 nm diameter. Curcumin-loaded nanocarriers (CN) were found to significantly protect in vitro retinal cell viability.
Using established glaucoma-related in vivo models of ocular hypertension (OHT) and partial optic nerve



transection (pONT), topical application of CN twice-daily for three weeks significantly reduced retinal ganglion cell
loss compared to controls. Collectively, these results suggest that our novel topical CN formulation has potential
as an effective neuroprotective therapy in glaucoma and potentially all eye diseases with neuronal pathology.

3163
The non-coding morbid genome of inherited retinal diseases

E. DE BAERE!
1Ghent University Hospital, Center for Medical Genetics, Ghent, Belgium

Summary

Inherited retinal diseases (IRD) are a major cause of early-onset blindness, having an overall prevalence of 1/3,000.
Whole exome sequencing (WES) revealed the underlying coding mutations in ~60% of cases, but few novel
candidate genes are identified in the remaining cases. Missing heritability of IRD is assumed to reside in non-coding
regions harboring cis-regulatory elements (CREs) affecting expression of a target gene.

Thus far, several non-coding variants have been linked to IRD, the majority of them affecting cis-acting splicing,
exemplified by a recurrent deep-intronic CEP290 mutation in LCA. Other deep-intronic mutations have been
reported in ABCA4, CHM, OFD1, PROM1, and USH2A, typically resulting in the inclusion of pseudo-exons into the
mRNA and amenable to antisense oligonucleotide-mediated rescue. Examples of cis-regulatory variants can be
found in in CHM, LCA5, NMNAT1, PRDM13 or IRX1 implicated in North Carolina macular dystrophy, and more
recently in ABCA4 in Stargardt disease. The integration of genomic and transcriptomic data and epigenomic
datasets generated in retinal cells provide interesting tools for addressing the gap between disease-associated
non-coding variants and their target genes.

2125
Image analysis and data science for vessel network analysis in the retina

P. DE BOEVER?
VITO, HEALTH UNIT, MOL, BELGIUM

Summary

The retinal blood vessel pattern can be used as a proxy to characterize microvascular pattern changes of the
central vascular system. In addition, the retina develops from the brain. Hence, retinal vessels changes can also be
used as a true window to the brain. Epidemiological research shows that deviating retinal blood vessel patterns
can predict the risk and progression of chronic diseases. There are already indications for risk of hypertension,
myocardial infarction and stroke. Retinal vessel analysis can be performed with computer algorithms. Our lab
develops software for quantification of the blood vessel pattern. Recently, a shift occurred from computer vision
technologies to machine learning to extract in an automated way more information from retinal images. The
presentation will give an overview of the current application possibilities of retinal vessel analysis for classification
and prediction of diseases. The possibilities of machine learning and artificial intelligence for improved retinal
vessel analysis will be discussed. Examples will be given from our lab about progress in segmentation of vessels
and simultaneous segmentation of arterioles and venules using state-of-the convolutional network architectures.

T039
Topical Treatment for Ocular Diseases of the Posterior Segment: Non-Invasive Delivery of Large Therapeutics
such as Bevacizumab and Ranibizumab
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Purpose
To investigate the use of novel cell penetrating peptides (CPP) to deliver a range of therapeutics to the posterior
segment of the eye without the need for intravitreal injection.

Methods

Ranibizumab, bevacizumab and other therapeutics were applied topically to ex-vivo porcine eyes and to in vivo
rodent and rabbit eyes. CPP were mixed with therapeutic and a 50 plL drop applied to the ocular surface. Animals
were grouped into 1) CPP+therapeutic, 2) CPP alone, 3) therapeutic alone, 4) negative control. The animals were
sacrificed and the ocular tissues dissected and homogenised in sterile PBS. The levels of therapeutic were
determined using ELISA or fluorescence.

Results

Utilising the CPP to deliver therapeutics, the CPP could successfully deliver 1.7 + 0.4 pg/mL (ranibizumab), 1.1 £ 0.3
ug/mL (bevacizumab), 15 + 10 pg/mL (Bovine Serum Albumin), 0.5 + 0.1 ug/mL (Ovalbumin) to the eye. All of these
are significantly higher than the therapeutic applied without CPP, CPP and saline controls p < 0.05. The levels of
therapeutics in the eye in both rodents and rabbits demonstrated a clearance profile over 24 hours in rodents and
7 days in rabbits. The CPP also demonstrated high antimicrobial activity against S. aureus, P. aeruginosa and E. Coli
removing the need for preservatives in eye drops.

Conclusions

The CPP can be used to deliver a range of therapeutics in rodents, rabbits and porcine eyes. The endurance of the
therapeutic in the eye was dependent on the size of the eye, informing a clinical dosing regime in humans. The
antimicrobial efficacy of the CPP also removes the need for preservatives in the eye drops, which often lead to
ocular irritation and damage to the ocular surface.

2722
Evidence for MMP-3 as neuroprotection target at the crossroad of inflammation and neurodegeneration

L. DE GROEF?, E. LEFEVERE?, M. SALINAS-NAVARRO?, L. ANDRIES", E. GEERAERTS?, I. VAN HOVE?, K. MOVAHEDF,

L. MOONS*

IKU LEUVEN, LABORATORY OF NEURAL CIRCUIT DEVELOPMENT AND REGENERATION, LEUVEN, BELGIUM

2VRIJE UNIVERSITEIT BRUSSEL, CELLULAR AND MOLECULAR IMMUNOLOGY RESEARCH GROUP, BRUSSELS, BELGIUM

Summary

Although matrix metalloproteinase-3 (MMP-3) has been associated with many neurodegenerative diseases, via its
role in glial activation and neuronal apoptosis, its involvement in optic neuropathies remains largely elusive. In this
study, we investigated the role of MMP-3 in glaucomatous retinal degeneration, and found an interplay of
neurodegenerative and neuro-inflammatory processes orchestrated by MMP-3.



The study was initiated by the findings that MMP-3 expression follows a tightly regulated spatiotemporal
expression pattern in the mouse retina following optic nerve crush, and that the brief peak in MMP-3 expression at
4 days post injury is essential to neuroprotect retinal ganglion cells. A comprehensive study of inflammatory
cytokines, cell adhesion molecules and blood-retinal barrier proteins, using gPCR, western blotting,
immunohistochemistry and bioplex assays, next pointed out that this is likely linked to a role for MMP-3 in the
initial phases of the neuro-inflammatory response. Indeed, our findings suggest that MMP-3 is essential to the
recruitment of inflammatory cells to the site of injury and that the increased neurodegeneration in MMP-3 null
mice is linked to an uncontrolled immune response and cytokine imbalance.

FO38
Bilateral activation of retinal microglia: quantitative analysis of the microglia cell number at different time
points after laser-induced ocular hypertension in mice
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Purpose
To quantify the number of retinal microglial cells in different retinal layers at different time points (1, 3, 5, 8 and 15
days) after unilateral laser-induced ocular hypertension (ULOHT) in OHT-eyes and their contralateral-eyes.

Methods

Albino Swiss mice were divided into two groups, naive (n=6) and lasered (n=30, six mice by each time-point
analyzed). Retinal whole-mounts were immunolabeled with anti Iba-1 to quantify: i) number of Iba-1 + cells (Nibac)
in outer segments (0OS), outer plexiform layer (OPL) and inner plexiform layer (IPL).

Results

With respect to naive-eyes: i) in OHT-eyes, there was a significant increase in the Nibac in all retinal layers and in
the different time-points analyzed except at 1d. ii) In contralateral-eyes, the significant increase of the Nibac was
restricted to OS at 3d, 5d and 8d, and in IPL at 8d. The comparison of Nibac between the different time-points after
ULOHT showed: i) In OS, there was a significant Nibac increase at 5d with respect to 1d and 3d, and a significant
decrease from 5d to 8d and 15d in OHT-eyes. In contralateral-eyes, the significant increase of Nibac was at 3d and
decreased significantly at 15d. ii) In plexiform layers, in OHT-eyes there was a significant increase of Nibac at 3d
and 5d with respect to 1d. From then, there was a significant Nibac decrease until 15d. iii) In contralateral-eyes at
8 days, only in the IPL there was a significant Nibac increase with respect to naive.

Conclusions

ULOHT produces a reactive proliferative microgliosis response both in OHT-eyes and in contralateral-eyes since 3d.
In OHT-eyes, this microglial proliferation was produced in all retinal layers analyzed, while in contralateral-eyes it
was restricted to OS and IPL. This microglial proliferation could be associated with an inflammatory process
occurring in glaucomatous neurodegeneration in both eyes.

1442
Visual perception in the human fovea: functional evaluation of cone diseases by neurophysiological methods.

P. DE LA VILLA?, S. MILLAY, C. VICENTE?
LUNIVERSITY OF ALCALA, DEPARTMENT OF SYSTEM BIOLOGY, ALCALA DE HENARES, SPAIN



Summary

We describe the principles behind the pattern electroretinogram (pERG) as a useful technology to evaluate the
function of the central retina. The pERG may be recorded from the human cornea under light-adapted conditions.
By using a black/white checkerboard pattern, the central retina is stimulated at different temporal

frequencies. Stimuli elicit the retinal response which may be recorded as positive- and negative deflections. Since
the overall luminance of the pattern stimulus remains constant, the linear responses of the flash ERG are
supressed, leaving only nonlinear responses corresponding to retinal ganglion cells. The pERG has been used
clinically to assess RGC function in diseases that affect their integrity. However, not much information is available
about the capacity of the pERG to evaluate the foveal cone function in health and disease. By the use of different
stimuli parameters (contrast, size, frequency, wavelength, ...) we tested the pERG responses both in healthy
humans and those affected of dyschromatopsia or AMD. We will show the effectiveness of this
electrophysiological technique to address the central retinal function.

1244
Molecular genetics in clinical practice Il (Retina)

B. LEROY?
1Dept of Ophthalmology & Ctr for Medical Genetics, Ghent University Hospital, Ghent, Belgium

Summary

Using a case presentation format, this presentation will illustrate how molecular genetics is used in the inherited
retinal disease clinic. It will focus on phenotypes, and how molecular genetic testing is chosen, and subsequently
how the results are interpreted. All consequences of such an approach will be highlighted.

1864
Human Case

B. LEROY?
1Dept of Ophthalmology & Ctr for Medical Genetics, Ghent University Hospital, Ghent, Belgium

Summary
This presentation will illustrate the challenges of making the correct diagnosis in a case with inherited ocular
disease.

$108
Prediction of postoperative spherical equivalent after cataract surgery using a machine learning approach

G. DEBELLEMANIERE?, M. DUBOIS?, D. GATINEL?
IROTHSCHILD FOUNDATION, ANTERIOR SEGMENT AND REFRACTIVE SURGERY DEPARTMENT, PARIS, FRANCE

Purpose

To compare the accuracy of prediction of the postoperative spherical equivalent after cataract surgery between
the SRK-T formula, the Haigis formula, and a machine learning approach using the gradient-boosted three
algorithm XG-Boost.



Methods

2697 eyes that underwent cataract surgery at Rothschild Foundation, Paris, were analysed. Preoperative clinical
and biometric data, power and model of implanted intraocular lenses, and postoperative refractive results were
retrieved. The XG-Boost algorithm was trained to predict the postoperative spherical equivalent on 2022 eyes.
Data from the 675 remaining eyes, unknown to the model, were used to assess the algorithm predictions in
comparison with Haigis formula and SRK-T formula predictions. Python programming language version 3.6 and the
machine learning library Sci-kit Learn were used to code the model and the formulas.

Results

The machine learning approach had a root mean squared error (RMSE) of 0.53, compared to a RMSE of 0.58 using
the Haigis formula and a RMSE of 0.62 using the SRK-T formula.

The XGBoost model was more accurate in predicting the postoperative spherical equivalent than the SRK-T
formula (+ 17.4 %, p < 0.01) and the Haigis formula (+ 13.6 %, p < 0.05).

Conclusions

This study confirms the great potential of data-based approaches to increase the accuracy of intra-ocular lenses
calculus in cataract surgery. A larger study focused on intraocular lenses power prediction is currently in progress
at the Rothschild Foundation.

F023
Modeling the circadian pattern of intra-ocular pressure

F. DEFORCE?, D. RENAULT?, T. CATTAERT, F. APTEL?
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Purpose
To investigate if modelling the circadian patterns of IOP could have a relevant impact on the design of glaucoma
studies, particularly on the number of subjects needed.

Methods

Data was used from a database where patients with glaucoma were treated with prostaglandin analogs. IOP was
measured 3 times per day and treatment with prostaglandins was initiated as of the third visit. A nonlinear mixed
model was fitted including an intercept and the circadian pattern with a 24-hour cycle period, amplitude and
phase. The intercept represents the overall mean IOP while the circadian pattern is characterized by its amplitude
(maximum deviation from the mean) and phase (time when the maximum deviation from the mean is reached).
Mean I0OP, amplitude and phase were allowed to be different by type of glaucoma and by treatment, and patient-
level random effects were also taken into account.

Results

Modelling the circadian pattern in the data provided a good fit with a significant circadian pattern. The mean IOP
value is higher in patients with primary open angle glaucoma (POAG) vs ocular hypertension (OHT), lower after
treatment with prostaglandins and patient-level variation is also present. The amplitude is lower in patients with
POAG vs OHT, whereas treatment with prostaglandins has no influence on the amplitude of the circadian pattern,
and also no patient-level variation in amplitude is found. Treatment with prostaglandins moves the IOP peak
forward.

Conclusions



The design of clinical studies in glaucoma should take into account the circadian pattern and also patient specific
factors like the type of glaucoma. With more I0OP time points, deeper analysis of circadian IOP patterns may have
an impact also in reducing sample size.

3436
Challenge in eyelid melanoma combined with conjunctivitis melanoma challenge

019
Detachment of pigment epithelium

2313
Macroaneurysms and their photocoagulation in other diseases

M.N. DELYFER?
1CHU de Bordeausx, Service d'ophtalmologie, Bordeaux, France

Summary

The control of the duration of macular edema is a key-factor to prevent irreversible neuro-retinal lesions.
Pharmacological studies have demonstrated the interest of early intravitreal treatments (either anti-VEGF or
dexamethasone) to control vascular macular edema, especially in retinal vein occlusions. However, in some cases,
pharmacological therapy fails to control retinal exudation, either at once or after a while. The remodeling of the
retinal capillary network secondary to chronic vascular disturbances can indeed maintain the exudation. Capillary
macro-aneurysm (CMA) is one of the modifications of the vascular network that can be involved in persistent or
recurrent vascular edema. CMAs may be identified on the fundus as dark-reddish round lesions often with white
borders. CMA may be either isolated or gathered in clusters. In some cases, however, CMA remains barely visible.
ICG-angiography remains the most efficient imaging mode for CMA detection, enabling to precise the number of
CMA(s) and their location towards the fovea. Our presentation will focus on clinical presentations of such CMAs in
vascular diseases outside diabetes: retinal vein occlusions, Coats’ disease... Both management and outcomes will
be discussed.

F042
ISY (satISfaction surveY): First real-life data of use of a preservative-free multidose glaucoma device (EasyGrip®
delivery system) in 5 European countries
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CASKER (JYELEGESENTER, OPHTHALMOLOGY, ASKER, NORWAY
’INNOVA OCULAR - ICO BARCELONA, GLAUCOMA UNIT, BARCELONA, SPAIN

Purpose

Preserved eye drops can cause local side effects, some of which appear more rapidly, that can impact the patients
quality of life. The new availability of the first Preservative-Free (PF) Dorzolamide/Timolol (DT) Fixed Combination
(FC) in a new MD bottle (EasyGrip®) could improve patient satisfaction, treatment compliance and ultimately
treatment efficacy.

’

Methods

ISY is an International, multicentre, observational and cross-sectional study. 1880 glaucoma patients, treated and
stabilised for at least 28 days with the PF-MD DTFC (Duokopt®/Dualkopt® - Laboratoires Théa - France), were
planned to be recruited in 7 European countries. A two-part questionnaire is completed independently by the
ophthalmologist and the patient during one routine visit. The primary endpoint was the prevalence of patients
satisfied with the PF-MD vial. Other parameters was: patient age, year of glaucoma diagnosis, IOP, visual acuity,
QuickDASH® score [0=very good dexterity to 100=very low dexterity], physical function and symptoms, easiness of
use of the vial; ophthalmologist satisfaction; use of tear substitutes and adherence.

Results

The results of the first 493 patients from 5 countries (SP:189, FR:163, GE:110, DK:23, FI:8) are presented. Patients
were previously using 70% MD vial and 30% unidose format. 82.2% of patients have a QuichDASH® score from 0 to
25, 14.8% from 25 to 50 and 3.0% from 50 to 75. 97.3% of ophthalmologists are satisfied/very satisfied to prescribe
the PF-MD DTFC. 81.7% of patients are satisfied enough to continue with the PF-MD device.

Conclusions
The results confirm the interest of both ophthalmologists and patients (even an elderly population) of switching to
the PF-MD EasyGrip® delivery system whilst keeping the efficacy of DTFC.

2644
Management of epithelial malignancies ( radiotherapy and local chemotherapy)

L. DESJARDINS?
Institut Curie, Ophtalmic oncology, Paris, France

Summary

Ocular surface neoplasia includes in situ carcinomas and invasive epidermoid carcinomas. Surgical removal of the
lesion is always necessary with pathological examination unless the patient has previously been treated for in situ
carcinoma and the aspect is typical of recurrent in situ carcinoma. Surgery must be done after careful clinical
examination and slit lamp photographs, under topical or general anesthesia. In case of in situ carcinoma, if the
surgical resection is complete on pathology and there is no visible residual tumor, a simple observation can be
proposed. Residual tumor or recurrent in situ carcinoma can be treated by several antimitotic drops including
mitomycin, 5 FU and interferon. Treatment protocols and results will be described. Invasive carcinoma of the
conjunctiva must be treated by surgical excision followed by radiotherapy. Proton beam radiotherapy is the most
precise irradiation and plaque brachytherapy is also an option in selected cases. Protocols and results will be given.

T103
Microglial cell inhibition improves photorreceptor survival in two animal models of inherited retinal
degeneration



J. DI PIERDOMENICO?, D. GARCIA-AYUSO?, M. AGUDO-BARRIUSO?, M. VIDAL-SANZ?, M.P. VILLEGAS-PEREZ"
1UNIVERSIDAD DE MURCIA, OPHTHALMOLOGY, MURCIA, SPAIN

Purpose
To analyze the effects of the inhibition of microglial cells and bFGF administration during the early period of retinal
degeneration in two animal models with different mechanisms of degeneration.

Methods

Homozygous albino P23H-1 (n=6 per group) and pigmented Royal College of Surgeons (RCS) rats (n=6 per group)
received daily intraperitoneal (IP) injections of minocycline, one intravitreal injection (IVI) of bFGF or a combination
of both starting at post-natal (P) day 10 in P23H-1 rats and at P33 in RCS rats. Retinas were cross-sectioned at
P21or P45 for P23H and RCS rats respectively and immunoreacted to label the outer segments of cones and rods
and the microglial cells. Retinal morphology was analyzed qualitatively. The numbers of nuclei rows in the outer
nuclear layer (ONL) and of microglial cells in each retinal layer were manually quantified in eight standard areas
per retinal section in three sections per animal.

Results

In both models, minocycline administration decreased microglial cell activation and migration from the inner to
the outer retinal layers and significantly increased photoreceptor survival. bFGF also increased significantly
photoreceptor survival in both models in similar proportions. The combination of minocycline and bFGF had an
additive effect.

Conclusions

Minocycline and bFGF increase photoreceptor survival in both animal models through two different, microglial
cells mediated or not, mechanisms, and their effects are additive. Thus, photoreceptor cell rescue in inherited
retinal degenerations may be augmented using combined targeting of cell death mechanisms.

2322
Seeing is believing : live imaging of microvascular pathology in glaucoma

A. DI POLO?
1University of Montreal, Neuroscience, Montreal, Canada

Summary

Vascular deficits have been shown to contribute to glaucoma pathogenesis. However, the cellular and molecular
basis of microvascular defects in ocular hypertension, a major risk factor in glaucoma, is poorly understood.
Pericytes, the contractile cells that wrap around capillaries, have emerged as key regulators of blood flow in
response to metabolic demand. We implemented a minimally invasive, two-photon microscopy approach to
monitor retinal capillaries and pericytes in a mouse glaucoma model. Ocular hypertension was induced by
microbead injection in mice expressing genetically encoded calcium indicators selectively in pericytes. Two-photon
imaging demonstrated that ocular hypertension results in early capillary constriction at pericyte locations, prior to
retinal ganglion cell death. Narrowing of capillaries correlated with progressive accumulation of intracellular
calcium in pericytes and reduced blood flow. Intriguingly, pharmacological reduction of eye pressure was not
sufficient to reverse pericyte contraction, capillary constriction, and impaired blood flow. Our data suggest that
glaucoma management should focus not only on controlling ocular hypertension but also on resolving
microvascular dysfunction to preserve vision.

008
Immune tolerance and its alteration



1311
Ocular Inflammation

Summary

The management of Ocular Inflammation until recently has lacked high level clinical trial evidence despite years of
experience with DMARDs and Biologics. On the backdrop of this data, | will be discussing future approaches no
longer quixotic, through our understanding of the immunobiology of experimental models, advances in
experimental medicine in man and our increasingly elegant imaging technologies to develop our future approaches
that through endophenotypes of uveitis we will target patients appropriately, at the right time and with the right
drugs.

013
Introduction

1734
Triple procedure for treating advanced AAK with cataract

D. DOBROWOLSKI*, B. WOWRA?L, M. GROLIK?, E. WYLEGALA*

IMEDICAL UNIVERSITY OF SILESIA- DISTRICT RAILWAY HOSPITAL,

CHAIR AND CLINICAL DEPARTMENT OF OPHTHALMOLOGY-

SCHOOL OF MEDICINE WITH THE DIVISION OF DENTISTRY IN ZABRZE, KATOWICE, POLAND

Summary

Results of keratoplasty combined with cataract surgery (triple procedure) in aniridia show, that surgery should be
considered, if central stromal haze coexists with cataract involving visual axis. Treatment is usually proceeded,
when VA has dropped to hand movements. Stage of aniridia keratopathy is very important. Limbal deficiency with
local involvement is the best option. In other cases, pannus removal with amniotic membrane application or
transplantation of cultivated oral mucosa epithelium is offered to the patient, as a primary treatment. PK in
aniridia is a difficult procedure with high risk of conjunctival invasion. Last therapeutic procedure to consider

is keratoprosthesis implantation.

S082
Increased TRAIL and TRAIL receptor expression in rat corneal stroma exposed to chemical burn damage

F. DRAGONI*, M. AMIRKAVEI*?, K. KAARNIRANTAZ, J. VIIRIY, M. AMADIO?



1UNIVERSITY OF EASTERN FINLAND, OPHTHALMOLOGY, KUOPIO, FINLAND
2AALTO UNIVERSITY, DEPARTMENT OF NEUROSCIENCE AND BIOMEDICAL ENGINEERING, HELSINKI, FINLAND
3UNIVERSITY OF PAVIA, DEPARTMENT OF DRUG SCIENCES- SECTION OF PHARMACOLOGY, PAVIA, ITALY

Purpose
To study the expression levels of TRAIL and TRAIL receptor in the rat cornea after alkali burn.

Methods

A 2 mm?2 filter paper embedded with a 0,5 M NaOH solution was applied in the centre of cornea for 30 seconds,
then we followed healing process up to 14 days. Immunostainings were done for TRAIL and TRAIL receptor. For
western blot analysis, corneal epithelial cells from 5 different rats were pooled.

Results

The immunostaining showed a strong up-regulation of TRAIL and TRAIL receptor in the nuclear and perinuclear
area of corneal stroma and limbal cells. The intensity of the staining regained baseline levels few days later. After
14 days the central corneal stroma appeared to be as in the control eyes.

In corneal epithelial cells, the chemical burn seems to not sensibly affect the expression of TRAIL. The chemical
burn slightly upregulated the TRAIL receptor in corneal epithelial cells between 3 and 7 days following the healing
of the tissues.

In conjunctival cells alkali burn slightly raised up TRAIL from day 1 to 14. Instead, the expression of TRAIL receptor
does not present a significant difference between treated and control eye.

Conclusions
TRAIL may be a novel regulator and therapy target to treat chemically damaged cornea.

2914
Adaptive optics in the eye as window to brain function

A. DUBIS*?, S. HOUSTON?, J. NUNEZ DO RIO?, J. GREENWOOD?

1UNIVERSITY COLLEGE LONDON, INSTITUTE OF OPHTHALMOLOGY, LONDON, UNITED KINGDOM

2NIHR BIOMEDICAL RESOURCE CENTRE, MOORFIELDS EYE HOSPITAL & UCL INSTITUTE OF OPHTHALMOLOGY,
LONDON, UNITED KINGDOM

Summary

Growing evidence suggests that disruptions in microvascular function are responsible for neurological conditions
including Multiple Sclerosis, Alzheimer’s and Parkinson’s. The retinal and cerebral circulations are morphologically
and physiologically similar. Therefore the retina can be used as a surrogate for the brain. Several previous
techniques have investigated retinal blood flow. However they have only detected signals in large vessels, or relied
on arbitrary units as surrogates for flow. Most importantly, these techniques have not characterised individual
erythrocytes movements, the basis for Oz dispersion. Adaptive optics aided imaging facilitates accurate
measurement of large vessel flow dynamics and quantification of erythrocyte movement at rest and during retinal
stimulation. This talk will focus on AO imaging techniques developed to study the inner retinal circulation as a
surrogate for systemic disease. Data on pre-clinical, vascular changes associated with diabetes, cardiovascular
disease and multiple sclerosis will be presented as well as evidence that the retina may act not only as a “window
to the brain” but also as a surrogate tissue for investigation of systemic vascular condition.

1241
Introduction to molecular genetics



L. DUDAKOVA
1Research Unit for Rare Diseases, Department of Paediatrics and Adolescent Medicine, Prague, Czech Republic

Summary

The presentation will provide basic information on the human genome, DNA and genes structure, principles of
building proteins, modes of inheritance as well as basic mechanisms of genetic diseases in order to understand
some of the terms and topics discussed in the rest of the course.

S114
Molecular genetic analysis in three cases with syndromic cataracts

L. DUDAKOVA?, P. SKALICKA?, M. MAGNER?, P. PLEVOVA®, T. HONZIK?, P. LISKOVA?

1CHARLES UNIVERSITY AND GENERAL UNIVERSITY HOSPITAL IN PRAGUE,

DEPARTMENT OF PAEDIATRICS AND ADOLESCENT MEDICINE, PRAGUE, CZECH REPUBLIC

2CHARLES UNIVERSITY AND GENERAL UNIVERSITY HOSPITAL IN PRAGUE,

DEPARTMENT OF PAEDIATRICS AND ADOLESCENT MEDICINE AND DEPARTMENT OF OPHTHALMOLOGY, PRAGUE,
CZECH REPUBLIC

SUNIVERSITY HOSPITAL OF OSTRAVA, DEPARTMENT OF MEDICAL GENETICS, OSTRAVA, CZECH REPUBLIC

Purpose
To identify disease-causing mutations in three female probands with bilateral congenital or juvenile cataracts
associated with a range of systemic findings.

Methods

Based on careful phenotype evaluation promoter of the FTL (ferritin light chain) gene was directly sequenced in
proband 1 with hyperferritinemia. Whole exome sequencing (WES) was performed in case 2 suffering from
bilateral deafness, hepatomegaly and decreased kidney function. In case 3, with microhematuria, mild hypotony
and congenital cataract, MLPA (Multiplex Ligation-dependent Probe Amplification) analysis of COL4A5 and COL4A6
genes followed by whole genome sequencing was performed. Only variants with minor allele frequency of 0.005 as
per gnomAD were further assessed for pathogenicity. The Decipher database was used for evaluation of copy
number variations. Segregation analysis of the identified mutations was performed using direct sequencing.

Results

De novo, previously reported, heterozygous mutation c.-167C>T in 5" untranslated region of FTL was found in
proband 1 aged 8 years, confirming the clinical diagnosis of “hyperferritinemia cataract syndrome”. De novo novel
heterozygous variant c.512T>G; p.(Leul71Trp) in MYH9 (myosin-9) was detected by WES in proband 2 aged 16
years, supporting the clinical diagnosis of MYH9-related disorder. In proband 3, aged one year, a unique ~233,336
bp heterozygous deletion, encompassing COL4A5 exons 1-37 and first two exons of COL4A6 was identified,
corroborating the diagnosis of X-linked Alport syndrome.

Conclusions

Molecular genetic investigation has been proven to be a valuable tool corroborating clinical diagnosis in syndromic
patients with congenital or juvenile cataracts and no family history of disease.

Supported by AZV 17-30500A.

2312
Laser photocoagulation of macroaneurysms; clinical cases in DME

B. DUPAS?



IHépital Universitaire Lariboisiére, Ophthalmology, PARIS, France

Summary

Prevalence of capillary macro-aneurysms (CMA) is estimated to be around 30% of cases in patients with diabetic
macular edema (DME). CMA may be occult, or barely visible on fundus, because they are frequently associated
with haemorrhages, exsudates or because of their transparency. CMA can take several appearances : round light
red lesion, surrounded by a white ring (corresponding to a thickened wall), or isolated dark red lesions. They can
be isolated, or multiple, and are predominant in the macular area.

ICG-angiography allows the detection of the CMA, and precise their location compared to larger retinal vessels.
Media opacities (such as cataract), or eye movements, or non visualization of CMA on fundus, might prevent from
efficient photocoagulation.

Baseline laser parameters to start with are: spot size 60um, spot duration : 30 ms, power : 100mW. Several shots
can be performed. If the targeted CMA is missed, a white burn is visible on the retinal pigmentary epithelium. The
CMA to close to the fovea (ie, located < 500um from the center) should not be treated.

We will present several clinical cases to illustrate the photocoagulation technique of CMA associated with DME

2743
Biopsy of orbital inflammation

A. ECKSTEIN?, S. MATTHEIS?, R. PFORTNER?, J. ESSER?

LUNIVERSITY DUISBURG ESSEN, OPHTHALMOLOGY, ESSEN, GERMANY

2UNIVERSITY DUISBURG ESSEN, OTOLARYNGOLOGY, ESSEN, GERMANY

3UNIVERSITY DUISBURG ESSEN, ORAL AND MAXILLOFACIAL SURGERY, ESSEN, GERMANY

Summary

Orbital inflammation comprise a whole series of different conditions: Myositic Idiopathic Orbital Inflammation
(101), Nonmyositic 10l, Specific autoimmune orbital inflammatory manifestations like Graves’ orbitopathy,
Sarcoidosis, Granulomatosis with Angiitis.... and 1gG4 related diseases (IgG4-RD). Some of them present with
specific manifestations so that they can be diagnosed without biopsy (Graves’disease). A Delphi approach of
experts of orbital disease showed that myositic 101 can be diagnosed without biopsy to the following rank of
clinical and radiologic imaging indicators: painful eye movement and orbital pain, enlarged muscle tendon, acute
or subacute unilateral onset and limited eye movement. The basis of nonmyositic 101 is a biopsy and serum
diagnostic. Symptoms which lead to the decision of biopsy are: orbital pain, acute or subacute unilateral onset,
intact orbital bone and no history of orbital-related systemic disease. Differential diagnosis between nonmyositic
I01 and IgG4-RD is made by the combined presence of IgG4 positive cells in tissue and plasma in IgG4-RD. Experts
on orbital disease agreed that nonmyositic |01 is more likely if less than 30 IgG4-positive plasma cells can be count
per high-power field.

T022
OCT-angiography: Deep irregular vascular network predictor of neovascular complication in angioid streaks

K. EL MATRIY, Y. FALFOULY, A. HASSAIRI:, R. MAALEJ?, R. MAAMOURF, F. KORTY, A. CHEBIL®, L. EL MATRI*
IHEDI RAIS INSTITUTE OF OPHTHALMOLOGY, OPHTALMOLOGY B, TUNIS, TUNISIA

Purpose



To evaluate the risk of neovascular complication in presence of deep irregular vascular network in eyes with
angioid streaks.

Methods

This prospective study recruited 3 eyes with angioid streaks (AS) involving the macula. These eyes showed a deep
irregular vascular network (IVN), without choroidal neovascularization (CNV).

All patients underwent fundus examination, fluorescein angiography (FA), Swept Source structural B-Scan OCT, en
face OCT and OCT angiography (OCTA). They were followed up during 18 months to detect possible neovascular
complication.

Results

The IVN was detected on OCTA as a peripapillary hypersignal lesion, visible in the outer retina (OR) slab. One of the
patients complained at the 18 months control about functional worsening as visual decline and metamorphopsia.
Fundus examination showed subretinal hemorrhage. Repeated OCTA could detect a « medusa head » shaped CNV,
emerging from the IVN. The CNV was seen as a hypersignal rich anastomotic vascular network in the OR slab, with
a perilesional dark halo.

The patient received three intravitreal injections of Bevacizumab. Control OCTA could show a decreased CNV area
with a lower density and a vascular rarefaction.

Conclusions

Our results demonstrate the usefulness of OCTA in detecting IVN in asymptomatic eyes with AS, during a routine
examination.

This IVN could be predictor of neovascular complication, needing a close surveillance and more frequent follow up.
To our knowledge this is the first prospective report of CNV complicating IVN in AS.

The limitation of this study is the small number of eyes included and a larger series of patients is required for the
validity of the conclusion.

F118
Phenotype in homozygous and heterozygous carriers of BEST1 mutations in autosomal recessive
Bestrophinopathy

K. EL MATRI*?, Y. FALFOUL?, I. HABIBI, A. TURK/I?, A. CHEBIL?, D. SCHORDERET?, L. EL MATRI*?
IHEDI RAIS INSTITUTE OF OPHTHALMOLOGY, OPHTALMOLOGY, TUNIS, TUNISIA
20CULOGENETIC LABORATORY, LR14S5P01, TUNIS, TUNISIA

3INSTITUTE FOR RESEARCH IN OPHTHALMOLOGY, IRO, SION, SWITZERLAND

Purpose

Autosomal recessive Bestrophinopathy (ARB) is part of the diverse spectrum of retinal diseases caused by
mutations in the BEST1 gene. We report the phenotype and genotype results in a family including a patient with
ARB and we present phenotype characteristics of heterozygous carriers.

Methods

We performed a clinical and molecular genetic study of a consanguineous Tunisian family with one patient
affected with ARB. DNA sample from the index patient was subjected to whole exome sequencing (WES). Variants
localized in homozygous regions were validated by Sanger sequencing. Familial segregation was performed.

Results

The index patient was 50 years old and reported visual loss from the second decade of life. Visual acuity was
limited to 3/10 RE and 2/10 LE. Fundus examination revealed macular central vitelliform lesions with yellow flecks
and dots surrounding the arcades, extending to the midperiphery. Electroretinogram showed a moderate reduced
response in both scotopic and photopic conditions. Electrooculogram revealed reduction in the EOG light rise.



We found in this patient a novel homozygous mutation p.[L31M],[L31M] in BEST1.

A brother of the propositus showed some yellow autofluorescent deposits in the posterior pole with severe
reduction in the EOG light rise. Two other brothers had normal fundus appearance with also reduction in the EOG
light rise. All brothers were heterouzygous carriers of the BEST 1 mutation.

Conclusions

We identified a novel mutation in a Tunisian family with ARB. This mutation expands the mutation spectrum

of BEST 1 and helps to further study molecular pathogenesis of ARB. Contrary to what is known, we had affected
patients carrying mutations heterozygously with a reduced EOG light rise in all of them.

F119
Clinical and Genetic Characteristics of Leber Congenital Amaurosis in the Tunisian Population: experience of the
oculogenetic laboratory LR14SP01

K. EL MATRI*2, Y. FALFOULY?, I. HABIBP, A. TURKI?, A. HASSAIRI*?, A. CHEBIL*?, D. SCHORDERET?, L. EL MATRI*?
IHEDI RAIS INSTITUTE OF OPHTHALMOLOGY, OPHTALMOLOGY, TUNIS, TUNISIA

20OCULOGENETIC LABORATORY, LR14S5P01, TUNIS, TUNISIA

3INSTITUTE FOR RESEARCH IN OPHTHALMOLOGY, IRO, SION, SWITZERLAND

Purpose
Leber Congenital Amaurosis (LCA) is a rare retinal dystrophy causing severe visual impairment before the age of 1
year.

Our aim was to study the genotype-phenotype characteristics of LCA in the Tunisian population based on the
experience of our oculogenetic laboratory LR14SP01.

Methods
Descriptive retrospective clinical and genetic study including patients with inherited retinal dystrophies who
consulted the oculogenetics laboratory LR14SP01, at Hedi Rais Institute of ophthalmology.

Results

370 patients from 294 families were studied. LCA was found in 36 patients (9,7%). Genetic analysis was
contributive in 15 of them and revealed mutations in RPE65, RDH12, CRB1, RPGRIP1, CEP290, PROM1 and CUCY2D.
Mutations in RPE65 gene were the most frequent (6 patients). Many phenotype-genotype correlations were
established. Patients with RPE65 mutations showed white deposits in the mid periphery, mild optic atrophy,
narrowing of the vessels with no clumped pigmentations. RDH12 patients had diffuse pigment deposits and retinal
disorganization, better visualized on optic coherence tomography. CRB1 patients had preserved para-arteriolar
retina and CEP290 patients had large area of atrophy in peripheral retina. GUGY2D patient had normal fundus
appearance.

Conclusions

These results confirm the involvement of a large number of genes in ACL in the Tunisian population with
predominance of RPE65 mutations. Phenotype-genotype correlations are very contributive in ACL. They are helpful
for genetic diagnosis of each entity and for selecting candidates for gene therapy.

TO55
Combining sub threshold laser therapy and anti-VEGF injections in diabetic macular edema

L. EL MATRI*?, Y. FALFOUL*?, Z. CHEBBI*?, A. HASSAIRI*?, K. EL MATRI*?, A. CHEBIL*?
IHEDI RAIS INSTITUTE OF OPHTHALMOLOGY, OPHTALMOLOGY B, TUNIS, TUNISIA



20OCULOGENETIC LABORATORY, LR145P01, TUNIS, TUNISIA

Purpose

To evaluate the therapeutic impact of combining intravitreal injections of Bevacizumab (IVB) with the micropulse
laser (MP) in diabetic macular edema (DME) during a follow-up of 12 months and to study the predictive factors of
visual prognosis.

Methods

This prospective study included 49 naive eyes with clinically significant DME treated with 3 monthly consecutive
IVB associated with a macular grid session performed with MP laser (duty cycle: 5%; No spacing application of
spots, mean power 400 mW, using a 2x2 grid on the edematous area). Visual acuity (VA) and central macular
thickness (CMT) were evaluated. According to their therapeutic responses, patients were classified as "good " or
"poor” responders at 4, 8 and 12 months. The "poor responders" were retreated while the "good responders"
were monitored.

Results

BCVA improvement was not significant at both 4 and 8 months (p = 0.90, p = 0.08). At 12 months, the
improvement was statistically significant (p = 0.01). The average letter gain in VA was 9.57 letters at 12

months. 69.4% of "good responders" were identified at 4 months, 94% at 8 and 12 months. The mean decrease
CMT was significant at 4, 8, and 12months (p<0.01).The mean number of IVB at 12 months was 4.1 + 1.58. We
found a statistically significant correlation (r = 0.610, p<0.01) between initial and final VA. A statistically significant
correlation (r = 0.536, p = 0.01) was noted between initial CMT and final VA. The grade of the ellipsoid zone and
outer limiting membrane was correlated with final VA (r =0.883, p =0.01 and r = 0.730, p = 0.01). No systemic or
local effects were noted in all patients, in particular no visible retinal scar.

Conclusions
Combining IVB and MP laser in the treatment of naive DME resulted in statistically significant functional and
anatomic improvement at 12 months.

F120
Novel CBORF37 mutation causing cone rod dystrophy

L. EL MATRI*?, Y. FALFOUL"?, I. HABIBP, A. TURKI?, K. EL MATRI*?, A. CHEBIL?, D. SCHORDERET?
IHEDI RAIS INSTITUTE OF OPHTHALMOLOGY, OPHTALMOLOGY B, TUNIS, TUNISIA
20CULOGENETIC LABORATORY, LR145P01, TUNIS, TUNISIA

3INSTITUTE FOR RESEARCH IN OPHTHALMOLOGY, IRO, SION, SWITZERLAND

Purpose
To identify the disease-causing mutation in a one family with cone rod dystrophy (CRD).

Methods
We performed a clinical and molecular genetic study of three individuals affected with CRD. DNA sample from the
index patient was undergone to whole exome sequencing (WES).

Results

The index patient was 30 years old and reported night blindness at the age of ten. Visual acuity was limited to 1/10
in right and left eyes. Fundus examination revealed beaten-bronze aspect of the macula, peripheral retinal
pigment epithelium atrophy, mild optic atrophy and narrowing of the vessels. Electroretinogram showed altered
scotopic and photopic responses. The sister, aged 32, had the same fundus presentation. An affected cousin had
on fundus examination gliosis of the posterior pole with diffuse retinal atrophy. Molecular analysis shown that the



index patient carry novel homozygous splice-site mutation (NM_177965: ¢.470+1G>T) in C8SORF37. The missense
variant located in the donor splice side of intron 6 was not reported in the EXAC and genomAD.

Conclusions

We describe a novel mutation in C8orf37, coding to a ciliary cytoplasmic protein. Our patients showed phenotype
variability depending on age; at the third decade patients had beaten-bronze aspect of the macula, peripheral RPE
atrophy, mild optic atrophy and narrowing of the vessels. At the fifth decade, we found gliosis of the posterior pole
better visualized on OCT with diffuse retinal atrophy.

F121
NMNAT1 mutation causing retinitis pigmentosa

L. EL MATRI*?, I. HABIBP, Y. FALFOUL*?, A. TURKI?, A. HASSAIRI*?, K. EL MATRI*?, A. CHEBIL?, D. SCHORDERET?
IHEDI RAIS INSTITUTE OF OPHTHALMOLOGY, OPHTALMOLOGY B, TUNIS, TUNISIA

20OCULOGENETIC LABORATORY, LR145P01, TUNIS, TUNISIA

3INSTITUTE FOR RESEARCH IN OPHTHALMOLOGY, IRO, SION, SWITZERLAND

Purpose
The aim of this study was to describe an unexpected gene causing retinitis pigmentosa (RP) in a Tunisian family.

Methods
Two members of a consanguineous family were clinically examined. DNA sample from the index patient was
subjected to whole exome sequencing (WES).

Results

The index patient was 21 years old and reported hemeralopia since 5 years old. Visual acuity was limited to 6/10
right eye and 7/10 left eye. Fundus examination revealed few bone spicule shaped pigment deposits and white dot
deposits in the mid periphery with narrowing of the vessels and waxy optic discs. Electroretinogram showed
altered scotopic responses with slightly altered photopic responses. We identified a homozygous missense
mutation p.[A13T],[A13T] in NMINATI.

Conclusions

Unexpectedly, in our RP patients, the mutation identified has previously been reported as causing Leber congenital
amaurosis but not in patients with RP. Our patients showed preserved visual acuity and RP phenotype with few
bone spicule shaped pigment deposits and white dot deposits in the mid periphery.

Ti11
Fine-Tuning of therapy in stromal choroiditis using indocyanine green angiography (ICGA)

S. ELAHIY, K. GILLMANN?, A. GASCY, B. JEANNIN?, C.P. HERBORT JR?

1CENTER FOR OPHTHALMIC SPECIALISED CARE, RETINAL AND INFLAMMATORY EYE DISEASES - MONTCHOISI CLINIC,
LAUSANNE, SWITZERLAND

2CENTER FOR OPHTHALMIC SPECIALISED CARE & UNIVERSITY OF LAUSANNE,

RETINAL AND INFLAMMATORY EYE DISEASES - MONTCHOISI CLINIC, LAUSANNE, SWITZERLAND

Purpose

Investigate indocyanine green angiography (ICGA) in the follow-up of inflammatory activity in stromal choroiditis
[Vogt-Koyanagi-Harada disease (VKH) and birdshot retinochoroiditis (BRC)] under treatment and monitor
subclinical recurrences requiring therapeutic adjustments.



Methods

Retrospective data analysis of patients with initial onset disease and/or treatment naive stromal choroiditis (VKH &
BRC) quiet under therapy with sufficient follow-up (minimum of 4 years) with both dual Fluorescein (FA) / ICGA
angiography and choroidal thickness measurements with EDI-OCT. ICGA scores were correlated with therapy, FA
scores and to EDI-OCT choroidal thickness. The number of events leading to therapeutic readjustment as well as
subsequent therapy response, were identified.

Results

Four stromal initial onset or treatment naive choroiditis patients (2 VKH and 2 BRC), were eligible for the study. Pre
and post early phase treatment scores were respectively 7.25+4.4 v. 2.12+2.5 for FA, and 22.87+7.7 v. 3+2.6 for
ICGA and 474+186 v. 302.9+170 um for EDI-OCT. In the tapering period, 2 patients (both VKH) showed no ICGA
recurrences (follow-up 6+2.8 years). For the 2 BRC patients, (follow-up 6.5£2 y.), a total of 7 events (subclinical
ICGA recurrences not shown by FA or EDI-OCT and therapy responses to readjusted therapy) were seen after
therapy changes due to side-effects or during tapering attempts.

Conclusions

ICGA was the most sensitive monitoring modality of stromal choroiditis, able to identify subclinical recurrences
following changes of therapy and treatment responses after readjusted therapy, events otherwise missed by FA or
EDI-OCT. ICGA proved efficient for timely adjustment of therapy in stromal choroiditis.

T092
Contribution of multimodal imaging in traumatic maculopathy

S. ELBANYY, H. EL CHEHABY, M. THIBAUD?, R. MAELLE? E. AGARD, S. VERRECCHIA?, L. KODJIKIAN?, C. DOT*
IHOPITAL D'INSTRUCTION DES ARMEES DESGENETTES, OPHTALMOLOGY, LYON, FRANCE

2HOPITAL DE LA CROIX ROUSSE, OPHTALMOLOGY, LYON, FRANCE

3CENTRE HOSPITALIER DE DOLE, OPHTALMOLOGY, LYON, FRANCE

Purpose
Closed globe injuries can cause severe macular damages. Accurate diagnosis is important to inform the patient
about prognosis, follow-up the lesions, and promptly treat.

Methods
We report 5 cases of different traumatic maculopathies.

Results

Case 1 : A young man was refered for visual loss (20/50) on his right eye after a public road accident. Fundus
examination and Optical Coherence Tomography (OCT) displayed a macular choroidal rupture. Nine months later,
OCT-A showed a wound healing process including physiological angiogenesis, complicated few months later by an
exsudative lesion. Case 2 : a man presented with a visual acuity (VA) limited to hand motion and a central scotoma
after a trauma (tensioner). OCT confirmed a full-thickness macular hole. Spontaneous resolution was observed
after few months, but VA remained low because of irreversible damage of the photoreceptors and retinal pigment
epithelium (RPE). Case 3 : a young man reported visual loss (20/32) and paracentral scotoma after a blunt trauma
(capsule) to his right eye. OCT showed a foveal cyst with subretinal fluid (threat of macular hole). This aspect
disappeared spontaneously but RPE changes persisted. Case 4 : a man was refered for an expertise, he presented 3
years ago a facial trauma and complained of blurred vision. OCT displayed a sectorial retinal atrophy. OCT-A
showed an hypoperfusion in superfical and deep vascular networks in the territory of the cilioretinal artery
matching with the defect of the visual field. Case 5 : a 12-year-old boy presented an accidental exposure to laser
toy. OCT showed severe alterations of the RPE, leading to a final VA of 20/32 in his right eye.

Conclusions



Multimodal imaging is useful in traumatic maculopathy for earlier and more accurate diagnosis, better
understanding of the physiopathology, helpful for the treatment and the follow-up.

S058
Dynamics of local antioxidant status in patients with keratoconus after various protocols of ultraviolet
crosslinking of the cornea.

U. EMIN®, M. BIKBOVY, G. BIKBOVA?, A. KHALIMOV?, E. USUBOV*
1UFA EYE RESEARCH INSTITUTE, CORNEAL AND CATARACT SURGERY, UFA, RUSSIA
2CHIBA UNIVERSITY, OPHTHALMOLOGICAL, CHIBA, JAPAN

Purpose
To determine the dynamics of oxidative activity in the tear in patients with keratoconus after corneal crosslinking

Methods

38 patients with KC was in order to study the dynamics of the levels of total antioxidant status (TAS) and
superoxide dismutase (SOD) in tear. Men - 24 (63.1%), women - 14 (36.9%). The standard UV crosslinking (S-CXL)
group was 20 cases and the pulse accellerated crosslinking (A-P-CXL)— 18 cases. Age - 32.4+6.8 years. Control group
- 12 fit persons. The observation period 30th days/

Results

Decrease in the SOD level was determined up to 96.7+11.3, compared to the control - 119.1+16.5 ng/ml. After S-
CXL, significant decrease in the SOD occurred: on day 1 - 56.5+12.2, 3rd - 29.148.5, 7th - 49.2+9.6, the 14th -
58.7+16.7 and the 30th - 80.2+14.1 ng/ml. After the A-P-CXL, the SOD decreased: on the 1st day - 82.3+18.7, the
3rd - 60.5+11.2, the 7th - 71.4£10.1, the 14th - 93.5+13.2 and the 30th - 106.3+20.4 ng/ml. Decrease was noted
only on the 3rd day after the procedure. Decrease in baseline TAS was found from 2.82+0.15 to 1.68+0.21 mmol/L,
compared to fit people. The standard CXL procedure indused a sharp decrease of TAS: 1st day - 1.12+0.15, 3rd -
0.81+0.12, 7th - 0.9840.11, 14th - 1.1940.15 and the 30th - 1.31+0.19 mmol/I. The accellerated pulse CXL showed a
decrease of this index : 1st day - 1.39+0.20, 3rd - 1.03+0.14, 7th - 1.1540.15, The 14th - 1.4740.21 and the 30th -
1.80+0.24 mmol/l. On the 30th day the TAS index recovered and was higher than the initial preop level

Conclusions

The reduction of the local antioxidative status in patients with keratoconus. A sharp decline in the SOD and TAS is
observed on the 3rd day, and from the 14th day its gradually recovered and more alterative effect of the standard
protocol, expressed in a significant negative dynamics of oxidative indices in the tear in patients with keratoconus

S059
Riboflavin levels in the aqueous humour of the rabbit's eye with standard UV corneal cross-linking in different
Epi-Off areas

U. EMIN?®, M. BIKBOVY, G. BIKBOVA?, A. KHALIMOV?, N. SHEVCHUK?, E. USUBOV*
1UFA EYE RESEARCH INSTITUTE, CORNEAL AND CATARACT SURGERY, UFA, RUSSIA
2CHIBA UNIVERSITY, OPHTHALMOLOGICAL, CHIBA, JAPAN

Purpose
To investigate the concentration of riboflavin in the aqueous humour of the rabbit’s eye for standard saturation of
the cornea with solutions for UV cross-linking, depending on the area of its deepithelialization

Methods



The experiments were carried out on 42 rabbits. Epi-Off with a diameter of 3, 6 and 9 mm was used in all
experimental groups. Instillations of riboflavin solutions: 1st group (R) — (28 eyes) 0.1% Riboflavin. 2nd group (RD)
— (28 eyes) 0.1% Riboflavin + 20% Dextran. 3rd group (RH) — (28 eyes) 0.1% Riboflavin + 1.0%
Hydroxypropylmethylcellulose (HPMC)

Results

All solutions showed a continuous increase of the riboflavin level of in the AH during 60 minutes. The highest
concentration of riboflavin was detected after 30 min using: 0.1% Riboflavin + 1.0% HPMC > 0.1% Riboflavin > 0.1%
Riboflavin + 20% Dextran. The larger of Epi-Off area, the higher the concentration of riboflavin: 9 mm >6 mm >3
mm. The level of riboflavin in 30 minutes, depending on the Epi-Off area: RH-9 > R-9 > R-6 > RH-6 > RH-3 > R-3 >
RD-9 > RD-6 > RD-3 Maximum Riboflavin level is detected: in the 0.1% Riboflavin group for 30-50 min 0.1%
Riboflavin + 1.0% HPMC for 50-60 min 0.1% Riboflavin + 20% Dextran for 60 min RH >R > RD or When using a
solution of 0.1% Riboflavin, a decrease in the Riboflavin level after 40 min of the experiment was noted. When
solution with polymers was used, the effect was prolonged up to 60 minutes of observation: 0.1% Riboflavin +
1.0% HPMC> 0.1% Riboflavin + 20% Dextran.

Conclusions

A solution of 0.1% Riboflavin + 1.0% Hydroxypropylmethylcellulose the highest efficacy of corneal saturation with
riboflavin showed. The optimal time for saturating of the cornea before the start of UV irradiation is 30 minutes.
The optimum deepithelization area is 9 mm, because the Epi-Off area forms a zone saturated with riboflavin

2134
Measurement of corneal biomechanics using the high-speed Scheimpflug system CORVIS

T. EPPIG?, N. SZENTMARY?3, C. SPIRA-EPPIG?, A. LANGENBUCHER?, B. SEITZ?

ISAARLAND UNIVERSITY, EXPERIMENTAL OPHTHALMOLOGY, HOMBURG/SAAR, GERMANY

2SAARLAND UNIVERSITY MEDICAL CENTER UKS, DEPARTMENT OF OPHTHALMOLOGY, HOMBURG/SAAR, GERMANY
3SEMMELWEIS UNIVERSITY, DEPARTMENT OF OPHTHALMOLOGY, BUDAPEST, HUNGARY

Summary

The measurement of corneal biomechanical properties gains of importance especially in the detection and
management of ectatic corneal diseases. New therapeutic options such as corneal collagen crosslinking or
implantation of corneal rings or ring segments can be used to stabilize the corneal architecture in pathologies such
as keratoconus, keratoglobus or pellucide marginal degeneration. In these cases, measuring the corneal
biomechanical properties is used for monitoring the therapeutic success. In this talk, we show the measurement
principle of the high-speed Scheimpflug imager CORVIS and give an overview on the relevant clinical parameters
for diagnosing and monitoring ectatic diseases.

2933
Device-based earliest instrument guided diagnosis of keratoconus

T. EPPIG?, C. SPIRA-EPPIG?, N. SZENTMARY?3, A. LANGENBUCHER?, B. SEITZ?

ISAARLAND UNIVERSITY, EXPERIMENTAL OPHTHALMOLOGY, HOMBURG/SAAR, GERMANY

2SAARLAND UNIVERSITY MEDICAL CENTER UKS, DEPARTMENT OF OPHTHALMOLOGY, HOMBURG/SAAR, GERMANY
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Summary
Early diagnosis of keratoconus is often supported by computerized diagnostic instrumentation. Apart from the
analysis of the corneal anterior surface, new tomography-based diagnostic methods have been evolving. In



addition to these morphologically based methods, the assessment of corneal biomechanical properties gained
interest in the community. Starting with the Ocular Response Analyzer and the concept of corneal resistance and
hytseresis, new devices such as the Corvis allow a detailed analysis of corneal stiffness. In this talk, we will
introduce the available methods and devices for early diagnosis of keratoconus and provide a guideline for the
interpretation of the data derived from these devices. In the end we will discuss how to use tomographic alongside
with biomechanical data in the diagnosis and followup of keratoconus.

3542
Calculation of customized I0Ls — from corneal tomography and biometry to the lens shape

T. EPPIGY, S. SCHRODER?, J. SCHRECKER?, A. LANGENBUCHER*
ISAARLAND UNIVERSITY, EXPERIMENTAL OPHTHALMOLOGY, HOMBURG/SAAR, GERMANY
2RUDOLF-VIRCHOW-HOSPITAL, DEPARTMENT OF OPHTHALMOLOGY, GLAUCHAU, GERMANY

Summary

In this talk, we address the calculation process of the lens surfaces of an individual intraocular lens. Based on the
wavefront aberrations of the cornea derived from corneal topo- or tomography, we will present a strategy to
derive a proper free-form lens surface which corrects for the corneal aberrations in order to get out an aberration-
free system of the eye. A theoretical optical model based on clinical data is being used for simulating the imaging
performance with different intraocular lens surface profiles. Several clinical examples emphasize the potential of
an individual intraocular lens especially in cases such as keratoconus or eyes after refractive surgery.

To11
Selected pharmacology of PIGF neutralization over anti-VEGF on retinal gliosis and RGC survival assessed in a
diabetic mouse model

L. ETIENNEY, T. VAN BERGEN?, J. FEYEN?
ITHROMBOGENICS NV- BE0881.620.924, PRECLINICAL RESEARCH, LEUVEN, BELGIUM

Purpose

In this study, the effect of placental growth factor (PIGF) inhibition on retinal inflammation, reactive gliosis and
neurodegeneration was investigated by immunohistochemistry in the diabetic streptozotocin (STZ) induced mouse
model.

Methods

Repeated intravitreal injections of an anti-PIGF antibody (5D11D4; 5.4 ug/eye), aflibercept (40 ug/eye) or vehicle
were started 7 weeks after diabetes onset in the STZ mouse model (n = 7-30 /group). At 8 weeks after diabetes
onset, the retinal inflammation and reactive gliosis was measured on serial 7um paraffin sections by the
quantification of F4/80 positive cells and the vimentin positive area, respectively. The effect on retinal ganglion cell
(RGC) density was investigated by Brn3a immunostaining.

Results

Repeated administration of 5D11D4 and aflibercept both significantly reduced the percentage of inflammatory
cells with 51% + 8% and 59% + 4%, respectively (P<0.001 vs. vehicle). Retinal reactive gliosis was significantly
reduced with 5D11D4 treatment with 51% + 7% (P =0.003) in contrast to aflibercept treatment in STZ diabetic mice
(33% + 16%, P = 0.14 vs. vehicle). Anti-PIGF treatment did not alter RGC density, whereas aflibercept injection
significantly reduced RGC density with 25% + 6% (P=0.01 vs. vehicle).

Conclusions



Repeated administration of 5D11D4 or aflibercept significantly reduced retinal inflammation in a diabetic STZ
mouse model. In contrast to aflibercept treatment, neutralization of PIGF has a positive impact on retinal reactive
gliosis and does not affect RGC density.

F099
New analysis of the Farnsworth D-15 test

B. EVANSY, J. BARBURY, M. RODRIGUEZ-CARMONA
1CITY- UNIVERSITY OF LONDON, APPLIED VISION RESEARCH CENTRE- SCHOOL OF HEALTH SCIENCES, LONDON,
UNITED KINGDOM

Purpose

The Farnsworth dichotomous D15 test has been adopted and continues to be used widely to determine whether
an individual meets the colour specification requirements for employment in a given occupation in spite of known
difficulties in linking the results of the test to the severity of colour vision loss. The aim of this study was to
investigate the variability of the D15 test and the apparent lack of agreement with other tests. The study also
investigated the extent to which normal trichromats and subjects with congenital colour deficiency (CCD) can
make use of red/green (RG), yellow/blue (YB) and luminance signals to complete the D15 task.

Methods

RG and YB thresholds were measured with the Colour Assessment & Diagnosis (CAD) test in 590 subjects (325
deutans, 170 protans and 95 normals). Each subject completed several other tests, including the D15. The spectral
radiance of each cap when illuminated with D65 was also measured. These data were then used to model the
expected changes in RG, YB and luminance signals in normal trichromats and in subjects with CCD.

Results

When no crossings or transpositions are allowed on the D15 test, 94% of normal trichromats and 47% of subjects
with CCD pass. 26% of the CCDs that pass have RG thresholds above 10 CAD units (one CAD unit describes the RG
colour signal strength for young normal trichromats). The modelling work shows that CCD subjects, in particular,
can make use of changes in both luminance and YB signals to complete successfully the D15 task.

Conclusions

47% of colour deficient subjects make no errors on the D15 test. Some of these subjects have severe loss of RG
chromatic sensitivity. The large variability in D15 results may be accounted for, at least in part, by the large
differences in both luminance and RG and YB colour signals predicted in subjects with CCD.

F088
Activation of the phosphoinositide 3-kinase pathway promotes axon regeneration of the optic nerve in vivo

R. EVANS?, C. PEARSON?, J. CAVEY, S.S. DESHPANDE?, R. CONCEICAQ?, J. FAWCETT?, R. EVA?, K. MARTIN?,
A.C. BARBER?

LUNIVERSITY OF CAMBRIDGE, DEPARTMENT OF CLINICAL NEUROSCIENCES, CAMBRIDGE, UNITED KINGDOM
2NATIOTIONAL INSTITUTES OF HEALTH, NATIONAL HEART- LUNG AND BLOOD INSTITUTE, BETHESDA- MD,
UNITED STATES

3INSTITUTE OF EXPERIMENTAL MEDICINE, CENTRE OF RECONSTRUCTIVE NEUROSCIENCE, PRAGUE,

CZECH REPUBLIC

Purpose



We aimed to investigate activation of the phosphoinositide 3-kinase (PI3K) pathway and its effect on axon
regeneration in vivo. Optic nerve crush (ONC) provides a robust injury model, involving crushing the easily
accessible optic nerve. The PI3K pathway converts phosphatidylinositol (3,4)-bis-phosphate (PIP2) lipids to
phosphatidylinositol (3,4,5)-tris-phosphate (PIP3). Phosphatase and tensin homolog (PTEN) acts as a pathway
regulator, returning PIP3 to PIP2. PIP3 activates a number of pathways, including the mTOR pathway, which others
have shown to promote regeneration in retinal ganglion cells (RGCs) and cortical neurons.

Methods

Two viral vectors were developed: AAV2.PI3K and AAV2.shPTEN.GFP, along with transgenic mouse lines expressing
different PI13K isoforms under Cre recombination. Adult wildtype mice were intravitreally injected with either
AAV2.PI3K, AAV2.GFP, AAV2.shPTEN.GFP or AAV2.shScram.GFP and transgenic mice with AAV2.Cre.GFP or
AAV2.GFP. Retinas were collected 2 weeks post injection. Successful viral transduction was assessed by GFP
expression and mTOR pathway upregulation was quantified from immunohistochemistry for pAkt and pS6. To
assess regeneration, adult mice received intravitreal injections of the appropriate viral vectors 2 weeks prior to
ONC. The retinas and optic nerves were then collected 4 weeks post-crush and assessed for RGC survival and axon
regeneration, using cholera toxin-B to visualise axons.

Results

All viral vectors showed efficient viral transduction across the retina, assessed by spread of GFP expression. In
addition, significant upregulation of pAkt and pS6 was found in all treatment groups compared to controls,
measured by percentage colocalisation with GFP-labelled RGCs. Finally, a pro-regenerative effect was observed.

Conclusions
The PI3K pathway may prove to be a useful target in a clinical setting.

T095
Morpho-functional relationship and follow up of retinal dystrophy in subjects with Joubert syndrome using OCT
and electrophysiology

A. FALCIONEY, G. RUBERTO?, C. BERTONE?, S. SIGNORIN/P, R. GUAGLIANO?, P.E. BIANCH/*
*IRRCS POLICLINICO SAN MATTEO, OPHTHALMOLOGY, PAVIA, ITALY

2FONDAZIONE ISTITUTO NEUROLOGICO "C. MONDINO" - IRCCS,

CENTRO DI NEUROFTALMOLOGIA DELL'ETA EVOLUTIVA, PAVIA, ITALY

Purpose
To evaluate the structural and functional changes in clinical course of retinal dystrophy in Joubert syndrome.

Methods
Four patients with Joubert syndrome’s retinal dystrophy were periodically submitted to optical coherence
tomography study (OCT), electroretinography and visual evoked potentials from 2011 to 2018.

Results

The full-field ERGs showed marked latency delay and amplitude decrease; pVEPs were altered in all frequencies,
mainly in the 30’ and 15’; minimal or no variations were observed during the follow up. OCT scan showed, in all
cases, alteration of retinal pigmented epithelium, thinning of neuroretina and atrophy of photoreceptors layers
which were preserved only in the foveal region; these features remained the same at the end of follow up. We also
observed a macular staphiloma in three patients, one developed bilateral macular schisis; the patient without
staphyloma developed a monolateral cystoid macular edema.

Conclusions



Macular staphyloma and cystoid macular edema are unusual findings in Joubert syndrome, follow up with OCT is
really helpful because it shows the morphological changes in these subjects. The functional parameters don’t
change significantly during the follow up and are probably related to the extrafoveal abnormalities of neuroretina.

F116
Clinical and Genetic Characteristics of enhanced S-cone syndrome in a Tunisian cohort: experience of the
oculogenetic laboratory LR14SP01

Y. FALFOULY, A. TURKP?, I. HABIBI, A. HASSAIRI, K. EL MATRI*, A. CHEBIL, D. SCHORDERET?, L. EL MATRI
IHEDI RAIS INSTITUTE OF OPHTHALMOLOGY, OPHTHALMOLOGY B, TUNIS, TUNISIA
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3INSTITUTE FOR RESEARCH IN OPHTHALMOLOGY IRO, IRO, SION, SWITZERLAND

Purpose
To report the clinical, multimodal imaging and genetic characteristics of patients with Enhance-S-cone syndrome
(ESCS) in a Tunisian cohort.

Methods
Descriptive clinical and genetic study including patients with inherited retinal dystrophies who consulted the
oculogenetics laboratory LR14SP01, at Hédi Rais Institute of ophthalmology.

Results

A total of 9 patients from 6 consanguineous families were diagnosed with ESCS based on typical clinical and ERG
abnormalities. All patients complaint from hemeralopia since childhood. Visual acuity ranged from light perception
to 4/10. Fundus examination revealed variable abnormalities with radial yellow dots in the posterior pole in two
patients, nummular yellow dots in one patient, minimal pigmentary changes along the arcades in five patients,
nummular pigment clumping in 3 patients and peripheral retinal atrophy in one patient. One patient had macular
atrophy and 8 had macular cysts confirmed by SS-OCT. Genetic analysis was contributive in 7 patients and revealed
NR2E3 mutations in 5 patients and NR2E3+RHO digenism in two patients from the same family.

Conclusions
This is to our knowledge the first report on a Tunisian cohort with ESCS. The phenotype in ESCS is highly variable
and multimodal imaging may help to the diagnosis in addition to electrophysiology results.

F117
Novel CDHR1 mutation causing cone rod dystrophy

Y. FALFOULY, I. HABIBI?, A. TURKP, A. HASSAIRI:, K. EL MATRI*, A. CHEBIL', D. SCHORDERET?, L. EL MATRI*
IHEDI RAIS INSTITUTE OF OPHTHALMOLOGY, OPHTHALMOLOGY B, TUNIS, TUNISIA

2INSTITUTE FOR RESEARCH IN OPHTHALMOLOGY, IRO, SION, SWITZERLAND
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Purpose
To localize and identify the gene and mutations causing a cone rod dystrophy (CRD) in a consanguineous Tunisian
family.

Methods
We performed a clinical and molecular genetic study of a family with two individuals affected with CRD. DNA
sample from the index patient was subjected to whole exome sequencing (WES).



Results

The index patient was 32 years old and reported night blindness and visual loss at the age of twelve. Visual acuity
was limited to light perception in both eyes. Fundus examination revealed few bone spicule shaped deposits in the
mid periphery along with atrophy of the periphery retina associated to macular atrophy. Electroretinogram
showed reduced scotopic and photopic responses. We report a novel homozygous deletion c.[863-2_863-
1delAG];[863-2_863-1delAG] in the crucial splice acceptor domain of intron 9 of CDHR1 .

Conclusions

Here we describe new frameshift mutation in CDHR1. Clinically, the two probands in our family showed CRD
phenotype with few bone spicule shaped deposits in the mid periphery along with atrophy of the periphery retina,
we noticed also an early macular atrophy.

S019
Phenotype-genotype correlation of p.R124S mutation in granular type 1 corneal dystrophy of Tunisian origin

Y. FALFOULY, Y. BOUYACOUB?, F.L. MUNIER?, M. SAYEB?, M. OUEDERNI*, M. CHARGUP, L. EL MATRL,

S. ABDELHAK?, M. CHEOUR?
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Purpose
We report the clinical features and phenotype-genotype correlation in a large Tunisian family with granular
corneal dystrophy type I.

Methods

Twenty-seven members of the Tunisian family underwent a complete ophthalmologic examination. A
histopathological examination was performed on corneal specimens of four patients with advanced stage of
corneal dystrophy. DNA extraction and direct Sanger sequencing of the exons 4 and 12 of TGFBI gene was
performed for forty-two members.

Results

The diagnosis of granular corneal dystrophy type | was clinically and genetically confirmed. Sequencing of exon 4 of
TGFBI gene revealed the p.Argl24Ser mutation in heterozygous and in homozygous status in patients with
different clinical severity. Visual acuity was severely affected in the homozygous patients leading to a first
penetrating keratoplasty at 20 years of age in 3 cases, and at 8 years in one case. Recurrence occurred rapidly,
began in the seat the corneal stitches and remained superficial up to 40 years after the graft. In heterozygous
cases, visual acuity ranged from 6/10 to 10/10. Corneal opacities were deeper and predominating in the stromal
center.

Conclusions

Our study describes for the first time phenotype-genotype correlation in a large Tunisian family with granular
corneal dystrophy type | and illustrates clinical presentation of homozygous p.Arg124Ser mutation. These results
help to understand pathophysiology of the disease and profile of relapse after keratoplasty.

1711
Intraoperative OCT imaging of the Argus Il retinal prosthesis and its clinical significance
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Summary
Purpose: To evaluate imaging techniques of the Argus Il retinal prosthesis regarding to its placement on the retinal
surface intraoperatively and in postoperative period.

Methods: The quality of real-time and post-processed video and optical coherence tomography (OCT) data during
and after Argus Il implantation were analyzed using the intraoperative OCT (iOCT, Carl Zeiss Meditec RESCAN 700)
in the training eye and during surgery.

Results: The quality of video imaging of the Argus Il prosthesis allowed for tracing all the steps of implantation
during surgery. iOCT imaging facilitated a clear view of the prosthesis during its implantation, placement and
tacking. In additio,n the quality of iOCT images in the training eye and during real conditions was comparable. The
silicon coating of Argus Il appeared to be semitransparent to the OCT signal, with the possibility to assess the
underlying retina. The electrodes of the prosthesis created a shadowing effect, which was not clinically significant.

Conclusion: The imaging quality of the Argus Il prosthesis was depending on the clarity of the optic media, but the
natural optic media showed no effect on the reflectivity of the OCT signal obtained from the prosthesis.

2664
Is the modification of the 13q32.1 regulatory landscape the cause of congenital microcoria?
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SummaryCongenital microcoria (MCOR) is a rare autosomal-dominant disorder characterized by inability of the iris
to dilate owing to absence of dilator pupillae muscle. Previously, we reported that the disease is due to
submicroscopic 13g32.1 deletions encompassing or interrupting TGDS and GPR180, questioning the role of either
or both genes with or without elements regulating the expression of neighboring genes in MCOR. To address these
guestions, we generated transgenic mouse lines harboring variable deletions of the synthetic region using
CRISPR/Cas9 methodology. Preliminary clinical analysis suggest only minor iris dilation dysfunction. In contrast,
molecular analysis unambiguously shows iris-specific modification of distant genes expression, suggesting that
MCOR deletions modify the 13g32.1 regulatory landscape and the fate of some embryonic cells involved in iris
formation.

F034

Comparison between the 24-2 new grid program of the Compass fundus automated perimeter and the 24-2
program of the Humphrey field analyser

J.R. FENOLLAND?, M. ALVES CHAVES?, D. SENDON?, S. CHARPENTIER?, T. MANCHART?, J.P. RENARD?, J.M. GIRAUD?
1BEGIN MILITARY HOSPITAL, OPHTHALMOLOGY, SAINT MANDE, FRANCE



Purpose

To compare the 24-2 New Grid program of the Compass fundus perimeter (CenterVue, Italy) which is equipped
with an eye-tracker to the Humphrey Field Analyser 24-2 program. The 24-2 New grid tests 12 additional points in
the perifoveolar region.

Methods

This prospective study included 66 eyes of 66 patients (17 healthy, 14 OHT and 35 glaucoma patients). Visual acuity
had to be greater or equal to 8/10, ametropia ranged between -5.00D to +5.00D and less than 2D astigmatism was
accepted. The Compass New Grid 24-2 visual field uses a ZEST strategy. Compass examination and HFA SITA
Standard 24-2 were performed the same day, after randomization, and with 30 minutes of rest between the two
tests. The results were compared via a nonparametric Wilcoxon test. Agreement between the devices was
evaluated with Bland Altman plots.

Results

The mean age of the patients included was 58.56+19.14 years old. The examination times were not significantly
different between the two devices : 327.8491.3 s for the Compass versus 322.8+68.7s for the Humphrey (p=
0.6463). The MD was significantly lower for the Compass at -3.27+3.30 dB compared to -2.47+3.18 dB for the
Humphrey (p<0.0001). The PSD was also significantly different between the two devices: 3.95+3.14 dB for the
Compass 3.3043.16 dB for the Humphrey (p=0.001). Agreement was good between the devices with the visual
evaluation provided by the Bland Altman comparison plots.

Conclusions

For the same test time as the Humphrey 24-2, the Compass can test 12 more points. Its overall indices are
nevertheless different from those of the Humphrey and it therefore seems that these devices are not
interchangeable. It would be relevant to study the interest of 24-2 New Grid on patients with paracentral scotoma.

1443
Macular protection in AMD by Transposon mediated gene delivery

P. FERNANDEZ-ROBREDO?
1Universidad de Navarra, Ophthalmology Laboratory Research, Pamplona, Spain

Summary

Neovascular age-related macular degeneration (nAMD) deteriorates vision up to blindness. The current treatment
is the intravitreal injection of antiangiogenic molecules, which controls choroidal neovascularization in patients.
However, effective treatment requires frequent, costly, and life-long injections, and can be associated with side
effects, such as endophthalmitis, ocular hypertension, and retinal detachment. We developed a non-viral gene
therapeutic approach using the relatively safe and low cost Sleeping Beauty transposon (SB100X) mediated system
to modify the genome of autologous pigment epithelial cells and justify a protein re-balancing providing a long-
lasting effect. An ex vivo gene therapy approach based on transgenic overexpression of pigment epithelium
derived factor (PEDF) in the eye is assumed to rebalance the angiogenic-antiangiogenic environment of the retina,
resulting in growth regression of choroidal blood vessels, the hallmark of nAMD. Here we show the efficacy of a
transposon mediated PEDF gene delivery therapy in a rat model of choroidal neovascularisation. In patients,
transfection and re-transplantation of the gene modified cells will be performed in one surgical session.

2631
Nerves in the cornea: proper functioning and healing potential

G. FERRARI*



1San Raffaele Scientific Institute, Ophthalmology-Cornea and Ocular Surface, Milan, Italy

Summary

Corneal nerves have been typically studied for their sensory functions. A significant literature, however, now
supports their key role in wound healing. Anatomical and functional integrity of corneal nerves promotes epithelial
wound healing, controls corneal neovascularization, and modulates the associated inflammatory response, which
are fundamental processes involved in wound closure. Corneal nerves orchestrate such complex processes by
modulating secretion of nerve derived peptides/proteins, including Substance P, Nerve Growth Factor, and others.
Although the roles of corneal nerves in wound healing have been illuminated mainly locally (i.e. inside the cornea),
recent evidence supports that they may act on a larger, systemic scale, by activating specific brain centers (i.e.
trigeminal ganglion). A number of questions remains open as to what is the specific contribution of anatomically
different fibers, and the specific functional response of these.The observation that corneal nerve density rapidly
decreases in highly prevalent disorders, such as infections, dry eye, or surgical procedures, make their
manipulation an attractive option for the management of the wound healing process in the cornea.

1251
Key methods to study mitochondrial function

D.A. FERRINGTON?
1University of Minnesota, Ophthalmology and Visual Neurosciences, Minneapolis, United States

Summary

The mitochondria are the cells primary source of energy, producing ATP through several routes including oxidative
phosphorylation (OxPhos), the Citric Acid Cycle (TCA), and B-oxidation. This course will review multiple cell-based
methods for studying mitochondrial (Mt) function, content, and cellular distribution. Discussion will include the
use of the Seahorse Extracellular Flux Analyzer to measure mitochondria-specific respiration and ATP production
during OxPhos and B-oxidation. Also discussed will be fluorescent-based imaging modalities for monitoring Mt
membrane potential (TMRM), mitophagy (mKeima), Mt turnover (mitotimer) and Mt reactive oxygen species
(mitoSox). Review of luminescent-based assays for evaluating ATP, NADP/NADPH, and NAD/NADH will also be
provided.
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Mitochondrial dysfunction in age-related macular degeneration

D.A. FERRINGTON?
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Summary

Age-related macular degeneration (AMD) is the leading cause of blindness in developed countries. The dry form of
AMD, also known as Atrophic AMD, is characterized by the death of retinal pigment epithelium (RPE) and overlying
photoreceptors. While the disease mechanism is not yet known, strong experimental evidence from studies of
human donors with AMD supports the hypothesis that defects in RPE mitochondria drives AMD pathology.
Evidence supporting the hypothesis includes data showing: (i) disrupted RPE mitochondrial architec